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rllv,drd intu t\Oo •i. K< •· 0) "":.oar I "'tikb u .a 
ju1r.• Af".!\:ASA pro r;un 10 d, ,,.Jop md1• •r) t<.'at 
111 slrnu ind 0 IUI Soar S•udJ.,,. v.ht h I& .. JOtr.t 
AF-ARPA pro ·am ~oH•r:r.i: th 10110"' -on 
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CU) sT1un c;1c: sy::;n:M sn:mrs 

uf th• S: ra•ci:ll w. a;>0n sy11<'m 
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ll• al1e.t:. hov. ••·r fo• advan , d 11~, 01 ·~·· 
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Ct:) Ht CO\'Crauh• Uoo:.ll·r Study 

- A rt""' •It'• n1rn1 •''st• tor ·' comprt tut. 
W\\ot• d~:'ll)!_n dr.ff Opt!rAI on .u~li.!\'11 ti Rt1&'1) 01 r1. 
CO\t•r.iblc l...<Jnlit••rtt. l'h.11 \A.urk .a.1 !J1 J ld r ie 

\.OniUfh•r•tittns Lnd cornp .. •rt•on. 01 rt coo.f·ry 
111• thndi {r ffl &hict· p.lroil• huh_ ft u\.r r~ ~(' .. r 
br..:a:h1r1g .u.d ruC:Kt"l pro;u•U••d 1:-r.t•r.,.. ., r u 
lo Id •n< h pn~ l11!1<la su, h •• orh 1111 Jt,."lC. e 
h)p,.rsOrtcghdt'rl and apil<r probeo. :1ta f)lac:. 
ni; lf'C al ur ph .. s11 on th< rm:oven 01 I 'iOO 000 

bvull<r ll}•hrna. Overall •<Oron) 01 the com. 
plrtf' or1•Httl a,•ttna :a• a :•riru-.r., c!, ~ .. ~nob l'" -

ti\t.•. tr.f"T{"IO:"t. cos: • h··d It• n Jlf1U&Uoctbthty, 

iac1ht)0 rcqu1r,•tr.l'tita. nun.tar ct !Lt. 1nc:he:.- rt.:
l ur~d tu 1nJ~t· rt!~O"c•ralil1 boustt re,., unonh
all) ka.1blc "n IJ1•l11g ,,, a1c!1 rrd . Ala.:>, ti, 

I• .u1tnl1tf ur .t1h11n11 IH>l:'•t•·r l\lr< ralt '"' 1, rq• 
p11rpcuc~ a,., v.ell ._1., :<Jr ld 10\ l tug vr.hirl-.; ~ 11i.·o 
l .. u1qnt~ CJrbtta. t .. b••1n& 1uudtt. d. St ... •J1"-·.a un SH 
llr, ROBO. 'lho.,,rd that r~covc•rin1; ol Looater· 
.. a1.i ..... r .. blrU0,1 a Soar 11d 1u11ro •pllC< a ,.. 
Irma ar. to b., ~epl Al th,. lo'lll••' p as1bl,. os·. 
A• a rt a""lt of lhb n.nd o•htr prr,,10.1 v.ork 
ARDC ati.rtec! lhe prehmtnary v.ur~ on r<' O\ cr
a"1<' boos'"r" 1n Aus; .»t ! ~Sil A 1 .. •t<'r trom th<" 
OCS De\1-lt..:>m,. .t •lattd !l S1•ptt'niber 19 ~ 

r<'}•·• •r.·d H • .;l ARDC IJner ~l'A m "compr.,. 
hrnth<' r-roi;:•am to !n-.c-11.i;a e ~I! o· • .,:·1ab:, 
appro 1th••• to l>aosr. r r•••O\• r) Thi-. progran 
... u !:"' n to ARPA. 

(U) lntc r conllnenta l Boost Olide M1:.s1h: 

- Th1a >• ""dy 1a Lu .nri tn cJ. tt r1n1nu.~ th• 
adv1iaL1hty of d<·v••IUJ.>ln.; • bo<Ut· l1de lr'cr· 

contlnn.u1I n11ssllt". Thi• con ept m•ght pro' .d .. 
a '"'-'""" o! ubt;11nlng rAl•f:• a In r>.cc•s" o! i,,000 
l\M and p .. yloada :n c:xct••• 01 10,00C. lb9. a1 ~n 
ov1•rall •t:duc11od lt1 rose "'" i:ht• "hen cOm· 

paY-c•d 10 pr1 li<'nl dll) 1n1a if,.•, Work v.111 b,. 

comple1r<l b> Jul~ l'H• • at .. .,, h un,1 a 1.lt:o.:1s.un 
w1ll lH 1n1.c!t.• •to v.h1•tlir.rornut to lOnl•n• .. •• Lf.t• 

(U) Al'\ P Ro<'kl· t Systt>m Studlch 

- Thcec e1udt<'• v.,11 auppor1, from the 
>mplt tt "'" •J>Qn ·~ atr.m •tan<lpoint, An· ro= "· 

AF.C &I'd ':'ASA aludt"• tnd .-!t!vC'lopmt'nt Ua tr\1 

rcactor-J>O"'<"r plant ;orra, In rriued ;iayload 
ICBM'• 01re 01 th n:oet 1mm"d al.- 1r.1"'""t h\11 
oth• r rniht .. ry apphrati ear<' bean 01 tid.., rrd 

iU:d th<' f.,anblht\ .anJ nuluar) ... rt!: dde·m.nrd. 

P. ni;< • rd or ;»•l loao:h 'n '"" "' ~ or ti o•t ;u 60· 
c; •I< rl v.11h ;\'S 10; .-\ '"' b"'"I: In', 1: 1i:1tto rt, 

(L) £ x t1. nded Ranl:<' II 1~d1 SpN d 
Str.ill•l{ir Boml.x•r Stud) 
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p rlod. For .... •~1" oi targtt 1dt•n1!11cat1on an•! 
d1ac·1111111.1t 01 probl.,1n11 demons! r l., C'le.lrf 
th •• thr- t -.r rt pr,. ... .:.eh.•c.!JOn th.t ,. nuCt:Ji!fo3r~ 
{o• n1.1•1~e ... -;i.rf~r• ,,.,II lllfl1t both th<" a th•· and 
dt tt•:'"t"nt apd.b1ht)> 01 .rt tr.ltt§:.lt ;for «"' 'Vf'n"' ti 
op111n .rn p1 •!urmanrc (g.1 d.tn ,. sur •• val !11y 
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nausanct! .11rc ra!t !l)alern <. 1pabl<" a( d •c rtn 
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Cr1 ,.._. F~t\._:.11~•· Sy,,tf·n1 c:,,mnutt.' • ha•I pr1J-.. • u 
l\.•chraca11v S1·a•1Llt: .,r.'1 lliH tft v• loprnt.1' obJt'< ... 
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~h1 \A.JI flt r 

111• nt •Jt flt V• II (7 

(U) N.1 v1gat•J1 's !:it:.t 1un 



(U) Eli c tm1m Equ1p11ll nt 

IU) <l 

( U) lu~t rum< nl P.111• I l.:iyoul 

(U) ff • .,o m Ll<:cwn;rt (svsn. '.1 .;.;31,) 

l> rat 

(UJ Wang nnrl Etnflt nn;:i;(I' Ant1-1<'111g 

(U) C-130 llLC n::>T Af.1) (:iYSTf. '.t 400S) 

(U) r-37 JI.ff 1 HAl'-:Elt l!>Y:>n:M 424L) 



(U) K t.;- 135 J l'T l:iTH1\f01"A:\KLl1 
(SYS I f. l\1 •221,) 

Ut-CLASSIFIEO 



(U) 11-43 LOC . .\ L llASf: Hf:SCUE 
HELICOP fER 

UNCLASSIFIED 

r. 

(UI C:- i3:1 CA!Ui0\1AS fEll (SYSTE~l 21.) 



"" lt 
~. :1 ) • 

f•~I .nd 'h rlur•-

(U) C- l10 HERCULES (::iYSTl::M 400L) 

I J II• 1..-ll B •11,11t.- its :ri1•1 .. t 111~t.t .!O 
!loo\•lllr•r fl"· Fl ,ht t l11" >.u, I hc;1r .1111115 
II II ,!, •- rt• !JUTJ> SC l>f lit!! lh~ht ....... 10 <>n• 
tl;ct air< r.d1 •Y ~. mn Bha\.edo"'n he< ~.-01:1 

tl o.!'1t tt9 t tUtHr1:.rnrr. 0 11'1on, u.d obtain pn.·linn
f• iry flyu1g 'l ~ diti•-. ' ..... 11.:uiun. ?-.·~ t.>..unntn .th·· 
B)J~ t•cl at!J..int ci \t. ~8 .!?(~ k.nOt~ 1H d tlhlllll\ U'll 

altH1,d. '" tS t.! 'i00 tt' t. ~u1a,• lf'\" 1 u il'~ht 
st.111c1t· 4111•! • argo cun p •• rttntnit 1nd.i.l ·•\•·ii n11.1 h 
i n1pru\;( Ult It .,y, r thr c .. 1 30A. A !dat;onal :,,' r J • 

ti.re-JC su: 1 t• $ t}.ro iJ;t.i:. :t th• ;uq .. l ... nc 1• t:vh.lt·nt 
Ill II ~.t <tn J, n .. $:_00<1 '"f>l l<l' S•,.) '11 th• 
rl. rpl.1:i~·. 

ur,C.1.;.r .. 1l.t.on .l-. lh'-' ",VADC qua.l f:l.alli.1n H:tl 

art1Li•. R· st ri. t!on• will b t pl_.crd 1>n tlw pro
P• lh r 1nt1l , qt1.1lifi<'d •u·•icl•• ,. ·~~1l.1blt. Rt-
•r .. 1r.t1CJ11 ... are• "s tollv ........ • 

l. Throttl1 111ovt.mt nil.a 1n the • 0 burbl-c.;h<Jp 11 

'"''ltl• "'""~II rrq ,;.,.,. <tdb1h;:;rd propt Iler 
r.p.m. l,.•lo" lOJ p.- r..:ent d J~an ti<, 1-um<" 
govt -u n)'· 

~. lnffp• ct1onol prop.-llrr br ,;h-blo >•at 7<, 
ho r 1n:.-rval1. 

(U) T-:18 (S) t.H•rn 120 L) 

- ·Talon''wa:1 fh• lt-t" t,~d.i.8tht popular n.lrr.t-• 
for lh•• I - .l~A nnc•.111 h\ Atr Trun1n.; C ornn.and 
1o.untt st. 

( U) Eni:111C' proultrn§ have pb1o:·1t'd th., pro
ir.r .. rn t.1 dal• _ The" Iael ,I( round ,.. .n Y JA!>-GE-1 
v.;as dt•ll\rr«I to Norlnrop Oil )S,pt<"n b••r l'l~ll . 

01lucclttt •"<rt ••1 • ..::uunte:-rrt 1n lnatr un•·r .. • .... tton 
and "'·t:ln• fl<"":form.<n<,. 1hro 1;.:ho'.I th< ruun t 

run :c~t td • cl le. Al , r~•ult onlv tv..-r.ty-11~l' 
p< r ,.n~ .P~ thr. •••<t d:f'd gro .nd runntnt.! ........ om-
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plt.t< - ln 1'>'SL hu·.:-a u! !t•H Uni<'. fh~ COrtl
P""• 8~0:- or tt\~ en1pnt ia!lf'd on 21 Nov··n1ber 
l'J'irl. 

(t,;) "ll1e cd1.rry of th<' «•<"or:d 11ro1tnd r11u 
• 11g1n1• \\·a• t!.-1.iyed •inl:I Dt'• t·mbcr 1958. 

(U) A {Sai"tv of Flii.:ht) d•·,'< lopment •'n.;t
""'"""JI rn~pect1on was ht•ld ? - 11 Deu.-rr.b..-r wnh 
i:ro .no run 1 n;:1nc11 !n~t..J lt·d. 

(U) T"'o suppo~.-d tllght-rat••d t'npn•·> ""n• 
Hhipp••d in Dcc: .. mht r !O No-t hrop. All thret.• of 
tht.· f.:nhlOf'~ dehv~ rt""d 1n Oc.: embt·r h..:L.., t! t--nco1m
lt•rt d ~t.ill pro!Jlt•ms. 

(U) 0 . .- tcthe hil11r,. oCth.- fir,.· ..;ro•.md rt:n 
n.~ll1t-· 1n N<JVen.ber, th•• &t:\:ond gro,_,.nu .:-u.n cr.

•:ue '-\Ull sl3•c.•ti to ~\.ln1pl<-lt• tht rt mainu\ 75r• 
:;.it• ty cd fli~ht t••:"tt~ prv>t:ranuncd prior to rt!-
1 •. ..,, .. 01 tf.t: YT- l!I for {ir~t fl 1~ht. Conlin '"d 

talls 01 :'\ !":tn!°!Otrl Hat lr~ tnadf'! thi~ t nzinc •.1H•

lr ,. !or cornplrllor u! th•• gro ::nd lc:•t' pro;:r:un. 

(U) Tht• fi·~• ih .. ble en1.dn•' stall!!u du:rn~ 
ce< t. :nuon v.htl« installr' in the 1, n h .. nd d 1 , 
uf •he YT- 18 Thi- '-'.1• an tn .. 1-•:n1ent;u t·n;:1nc· 
.rn<l c .. n, r.·du~Lion ind1ca•cd :ht' ... ontnLuting 
f" l11r .. ul J.,._t di..turuor. on thu .. 1all "'" "' 
n ""no~. 

(Ul Th.· sccunt! a,abh .,ni::1n" (wllnitru
nwnt<'d) v.a! :11.n rn the n.;ht hdJ'ld du. 1 . Fluc -
1 .aung t ailpip4"' t~:rnp...-r<.t.-hLrc \.\as ev1d~nt att,•r 

•pproxtrn.tt••ly 1-...0 minut .-s nnd "t~I occurrrd 
u;>un r•·t.ird.tlion or lh< throttle . 

(UJ Coordrn.it,.d 0<ct.on u being takc•n to .. 1-

:,•mpt to '"~oht- th<'S•· problem~ . f"irat t11;;h1 
U<lt<' "-"Ill slip from .iar. .ary .n!tl pO••ibl> April 
b, <.:a,.,, oi th<: probl<:m. 

(U) Th1•r" h_. bt" n intorm .. l 111Jor;n.i11on r.-. 
c"" ed to the eihd that tht' r<'q\..trt'mcnt tor dfl 

IJ1tq:ratc d lnstrumf'nl Svat .. m m11;ht l><' C;l.J\«•11.,d. 
To dat,. firm gtudilll ~ hdll not bct."n recel'.t'd, 

(U) 0:11• from a h1i:zh •pct'd •led run of thf' 
C:\.uopy fyolcm re .. cakd :h • I a •llflt'mn;: 01 ll':< 
<"anop)' "a~ reqwr!'d dt:C! 10 brt:.U..up 1mtnf'diatf'h 
tollv-...'!ng rch .. u(', v .. n11c. .. 11on of lht' ,,,. !n
cuq'Klr.\l<:d "ill be mat!•• d .rtn~ •l.-d run• at 
A ~'FTC in M;or-.b I <i.,q _ 



-
11ratt•1n 01 tht J-~5 ,•r._b1nr..s tn "!' ... i"li .s.rC'"' J.!t 

h~'I \Jt,R 4;\JHtJlt.•t_i lifopplnl! thr. ,•Vtllfll (°l;l 

p rh~ r,trr •• 

(U) Alt• r (0fl~IU• 'rJ.l..l·· •friar th .. FY.,) IA 
it lt Iii' I untl• y. • rr r1. It a srd Io ;>:-u tf1-. C. f • v. 

iHCthti• a 11t 'd1•0 to• xp lnfl 1h,.. month! pr <l 
Liou r 1t1 of lh' J:1~ ... ti er ):U• t, r1 •1.l 

tnt nta. 

....... ......... 
(t:) AVRO VEH'nCAL TAK£ -OFF AllKl!.\f I 

(SY f Tf M GOGA) 

- n M .. rch o! I l~li. Alll>C r ccon.11 •1 <I• 1 1 

olf' AF/,\rm, P10.;•1m fur Ill• A\RO-VTOl 
~yt1lr-n1. u~r~n..: 1~.c ti! anH.: nor t1. fh1 u Ar d 

r• 'tcd trrtp\~mt•nt .. ttu)1 ot t} 1" pru.._r un, ·v.h it-
a JOll I c:llurt I" d.-" lop ti,. AVi<tOl"AH •ub•llnlc 
rt.'.,\!.tr\-h vt·l-.~C'lt ... F:.11 JthJ :rutn th 
AF·~pon~ort:d rthd .. , to 1•xph1r,• p<.,tcru .• l "\ir 
Ft•r~c Jpplica11one 01 fr" ,\Vil() <"u1 '.-p1 "'"" 11 
1h,u 11m4! tr~nsi. rr<•d to tht :\ VROCAH pro<:r;,1111 
fh• Air Forc:c tt-: •llt-O pr-O\.td•n~ µro~r ant rr .tn
J.j.•1t..nh-·nt, t .. cihta ~. c.n.,1n .. •a .tnd 01h1 r GFAr .. ~1 ... 

... p.lrtof u..s ~ot.\rthuta~ nlotht trt• .:r.tlt«J ttqTt. 

-lh~ AVROCAH '"h1~h u 1>chrd1l.d for 
firer l111lh! lrt Junt• 1959, 10 lt'muruur.1to> ~h. 
hJ4l1c · .• u'lkt-.own.tf of tha~ i.roc 01 .ur'-r..i:tt, t.• .•• 

ho\••?', trdn91t1hn , ground eh• C't, FO!.iibtht 1 .ard 

ccmtrul. 

- Co1,11d,·ti<"c 11. th" A\'RC) .... <>., t,,,. no ... 
incrr,••~d :o th~ point '4ht'r•• ui. :ot''P•'rsontc 
«•p.1b1h111•i. Jpp<' .. r at tr." tiv... '11lt' Hq USAF 
hill' rt>t'"till) ilppro\1·d lh• ,.. of S• 00,000 Cor 

FY 'i9 •tud•c•. 

- Addiuo1iiil empt.:isis h.1• ~,. ,., ntlv 
II.IV• rt !hl11 pr01'ram b\ lh« c .. n.1d1,.r1• 

I•,.f:;~•r& t-< to 1llo• : nds I rt•.t..: f""' 1° ;11, rO ltd t .. 

lur I I! l ' • d 5 pport (.1f;,; olnt r,ra r •Jn V.1' t. e 

"'"'. 
(Ul X\'-3 CO"Vl'llIIPlA:-.rf ISYSTI M 602,\) 

(IJ) lL~ i; 11 i;h• 11 I~ th< X\ - } rotor •Ji -
rt? \t."d .s~ 1'"01•l,1 th. lf Stabthty 'i.\hu.:h r .. •t.:ltrfl \n 
., ... pt flltlun 0 1 :light .t. ti\: t\'. F''r U .. 1- - .. a111on 

this r• ""ar I: '"h•d· "'"' 11->l••ll• d ir tht ;'.ASA 
An1eo:fi l.uhoratory ;o x .liO .._1nd t un• 1 Ofi ... 
{.)._ 'Obt ... I 15~ fl.,:- 11 i,!ht ::.i-::ta :l.slluJL 

( U) A,., a rt"s~~tt 01 roto .. 5).r:Sl• rn o O<hlt' ,• 10: s 
th• "'..:A~A t .. -..ts lOfih dl~ d 1h:tl th·· " ... ocla ta 

11 •' 1luh!\ u! 'ia· rotu:" nad h· '"·n 4 l..natn•t av. th n 
•• rd L .. vnn,J t.ht , ~.t ff• op r 1tlon.,! r.u ••• o! :"\ t"'!" 

iiP' • d ... 11 iur '"'P• ,•rht up 10 I iO kt ~t • ~·1:t•, 1 .. ..? 

11 thr , ; h t "'trot ... i .:>tt>1n '" ... s th• n:il or ssr.~fc 

f' l<•r r< sp md >I• !ur •Ol .'lor. ol tin~ 11rublcn . 
C •n .r ... , r.t \It. lfh r1 :u: tt ., hf1 .. uti.or s, ~1- r.ilt 
, H u~ur ... ·&ott 1.:h tn eM ~ :-, .. n\C"att~ta.tt J. Ora 
nt t.. u 1JOr i• i..:rna u :h .s • 1, ...,0ry"' ~ th• J -

o·por .. 11on ot 1 • .i• >Piln Wtni: :1 .. pa to r.tl • ·h 
w:r:i; .. lJlhn~ s1n<"d •nd lo irn; ro-.· th• 
P' rturn i~t't c,f tho ,,.eJ.h .. 1c. 

(:Jj <hi.; : hi~" .. 1 I~. ll. Ii !..,. i! : 1 at Ft. 
Worth. re);..:ts \l..t.~rc rt .. R .. n t.1 d ~n [h..(t•rnbt_.r .. 011 

lo Occl·ml>l·r 1"5' lh< X\' -3 > •• c,.~,11.ll~ pt r-
10""'' tl lull con" •'r»1on lrort h• hropll'r 1l'l;ht to 
llxt.>d v.in.c: flt1":,h: d.nd :t.•con"l't-,11>r. to h,·lt'-opu·· 
!li ... ht le>"" \:~rtn al J.tndlh~. 

Cl') X-15 - RtS<•arch Sy::.ll'm Go5A 

(l-) B- 52 X-15 M.tllr.!! 

(
1 ·1 rh.-. Mut1 .. n~ o! :h ... X-15 to •h ~ B-'.! ........ 

, cou.p!11ht""ci ..., -.u~td t~r111. r-:o prohl· a a v"' n 
nco·1n•er-•<J1n th~ V.'1.rin ..... onnt•c11o:ti. pl i:nb:ni; 

or m1 ch.<ni<'.,1 a1~:1 hu • r.1~. 

(li) Flutlt r 

CUI Shu:.r i. l• .>I th• X-h B-"~ "'vv .. lto 
thn• th<' p1lon •id,. b, nd fliZ !reri <'n y .... a• c-on

'"'" -nl>lv !('•I th-.11 •• 1.11npJt"~· Ila• dat 1 "''°" 
r<' o!Y .-d '41'h ':-."A.A, Bomr.iZ A: r< r:ill Compa.n\ 
a.nil W ADC <>ti l ! J >nu&ry I ,;q, J• "'"" on ludt"d 
;l:al 1!11 r• d, • d P' Ion 1· .hr cu "lll rot om
µr •n • • ru ~ of ~h" plam • d 1l.;;:.11ro11lr~. X-1'> 
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UHCLASSIFIEO 

(ll) Pwp 1 l ~iu 11 

pr<·~·n·ly l,. t g 

' • \l.••hhl 

. : th• XLK 
ti.• u •>r•. ·~ "-'I 1n 

: f .. h ' ·~· r, 'l '~:ttl!i ..ili 
P •'!>JJ"'OV• •? ,. . • .itl1$ t.•)l t p& o r.t wJ h h 

\1.n. S fvr tt\: l'!-. Pt.:in s to i :.:>h'J u l .• lt"d tU! 11 s: pr .. ,. 
gr~rn Otl ti.•• XL H-'' ' .. ,._Hu h.n•· lu.1 111 t. 11 lat 1ro1 I\ 
<"l"1l1llsh·<l. rt11 ' I ,, J "'"Ill L• h••ltl Ill t h• on
t r.a •or's ta 11 ')and 'Alli l..h coral. l!·d tm,!t "' th• 
aponsor~. ·f' ol th. Air rrutnl: 4\ Ct1m111a·.d. I: I 

, u1 r .. 1.tl1 pl.1nn<"tl •l.J• 11i., PFI{ T "i>I "''\II 1 1 •• r• 
on 1~ I- •hr ~rv 1'1"•1. 

(lI) l1wrual flight DJt.1 Sp.II m 

I ) r 1 ... hral' u .. 1.ii. •• l •ti lrtr! 8)1Hnn Ill lo:d-
1n,.. alt ·1 die .~ ' r" .uuJ t lh· v, .. o n, , n. ... }1.-o ~i 
• ,tz,J1U\rnt ona,•1• ht h~· 1 c.!1 ll\: • r •I •u "'\AA 
fl:~h· I• Ill at E•h• 'roi• A r Fu re • H • •. 

{U) EJi:c-t J m St :it Slid T1•s':-. 

(IJ) fht rlf:h X-J S •l ' "'"lll" ,.J, d \• a1 ... iu 
(1 rnd ~l ·~c"rrnh,;r ]ll~R a t 11, AFF f C 1-, I<. 
Tht~ ·•at '"I .•l.:<1 th• t r..tal 11 i: I nin modi a~ ... 
l .or., b .~ tl1d not Jn l .tJ, tfw •hoc \.'. -"'a' r i:• '" r
.nor. Th· ~oom5 a<lrled t.•t.:l.ty 111 1b • J>1 I• 1 "' d 
y ;a w '"' 1 b •' 1• roll• d i.pp•o.,.1111"1' Jy l 111 th · 
!U• 1 ! d :n·ny rpa:ll' Or.. ;·h A' m n rat • 

l2 

I rt' •r . F n r ot 

! 1 ""t' r • " JI• '"" Ill n (' 
1 I ' '"'' d I ~{)0 I'· 5, l • 
. It J r 111~ I I lilf rl j l 

1 •l~ru:.ts1.>11 a1..1L!.i!,Jt , r '• 

I 0\1'1 ·~P' .. }tt tt lt..:(t, "'' "' h . S77-1. 
p. s . f . ".'' dnd ~\l,1 h .f-.! ..... llj p . ..,.1, 'r, '. 

(U) X-lil T11t-\~h.,: VTOL (Sy l1 t11 ll07AJ 

•r.tl a S'!'Ol Y• "1 J, • 

t I ) I • • l f • \ ' ~ ; 

J l rf rarnr (Cl .. t S • , 

prop~ (YT- !O A- l ll 
tJ- \.I-WE l• J. 

x.1 .. ""'"tlrl !ii;• 

Lt-n ,th. 
1!1 11:h1 • 

Sp.,n .. 

, sh ~l 

L~. 7 t• • t 

t..O t.-•·t 
n. 11:n W··:i;nt Ii I 00 lb . 
Prop••ll• r . . C-1.rl St>, • • Bl.t?.1 (rL.d rnl 1• on) 
R.;a.1,~t :, ~ .. l . •• 

r t• • Kttt . • 
17.! 
.!19 

JIOH' r:ng End 1 r'""'' S. l. 
o l r;f g ruur.tf , - 1(1•<.! .. ic "'"·· @3 >.uoo Jt,.. 

( U) Th, "lo J,. h" i,, ... " mu•• ti 1tOm th~ 
fl II• r i• lu y 10Mo{1..tt 1'1..td. N .. , ,) AtrSt;i• 011 

'or., .t.>fiy:t •t•IU J., <: J.: OHt tJ /Uni 1nH .. Jl r .ra 1pl. rh._ 
a r~r.tft iii ~"- h• d ti, r1 io be n 1ovc-d to il l r fur , 
Flt 11 T••AI G• hl••r i 11 M.iy 195 1 "'h" r• •h• 111 ht 
•, t pro(rau1 V. 1.lt ue ot d 1 d. l Ort pl•·ltvu ut 

t• a t tm~tf d to bt• JW!t l rJ, 0. 

U>lCLASSI FIEO 



lil•Clt.S\lf llO 

................ 
(U) AJ>Pr.H:D m:s~: \HCll lN ~11\TEIUAlS 

1t•r(1t.' th •. d 111.11• r1 st 
J(Jr1 • I ht· prttr•' 

lt··•tt . \r t1 Pr 'J..•r • .a 

lh• 1 .. 1d1 •nliip "' ' a ;< r) 
lh· 

{UJ RbFIL\CTf !l!Y :.11;·1·A1$ 

{Lil (;<; \flN<, l'F CJIS!Ql !-~<; 



UNCLASSIFIED 

(UJ Th<: fl4n11 !>pra;r t •'' hn~q1u \loh1rh 'nipl 1ys 
;:u, J.rc. pl tsnld. f't .s on.s1dc-r ··d by m ... n·, ttl .£r. 
O'. t •ta.nri:n~ rnt·titllurg1.,; ti ad1 •vrnH·n! oi 115!1, 
Th, tt nip r.1t~r'· gt~n•· r.t.t 1#(.J by •'" nrc J•"'t ~.:. t»O 
fnt•n::.r (J5,00CJt

0 r) thdt "..1 t,i.n v;q, 1rtLc tfH 

hlilh.t>"t n ,•run.,; rr1al<~r1al ~ knC)wn. 11u •~ ma
tr:r1ala t..an th••ll tJt (Jt:d , r1•c""tl r.ttld.t.:OoltU.~l'.lfl tl-H 

(0Tnpont ll~ r~q·HrJO& prtJlt•C'tlOr.. rht• pot1·nl!1d 
CH th11 a.r ........ pl rl tiU1Cl Jt'I i..:01.1tUl;,! lt>t_ hr.iq ,. hd."6 .. 1•t 

IO '" follv ( xplt>lt • d , With r Jrtl,t·r dt 'tlop111u11, 
n1a.u y ;11.:nilH. anl Air Fol"< t v.f•._•pon Jpplir.u1onw 
a rt- aJlt .. 1.1p.:t.tt--d. For tJ1.Jn1p],, abl ..... tion prol<•• -

tion of nose 1..ont'"' and h, f.;w r-""unic lt•J.da:g l d14tt!ot 
m .. v J,.. K!"t'a ! i\ la('.1lit.111 <l . 

(Ul Ath~nl dt Vt·lopnu •·l •rum llw AFtM pro
gran, h.t t 1•rn tht 1 Trt.O\'.ELE0 1 • ~1).at1n..: lt ch .. 
niq..._t•. D) thsa p o l'd ,r,1

1 tt.l.;' flf,t u: : .. Hu •·t 

t Jdplpr" h .. 1 Ut;•·n ~xtt•nd,.d I • Vl'r:J tol-J un•l< r 
t 1 tnr)t.~r.11urr conrlH1<.ns ..:ippro .. H hing 3,000°F. 
1 h"I<' ho at 1nsulatln11 c.,..t "!'.'." • .rt- 1 .. 1r! p b\ 
hand tro~A't hng uf th1 tt•rautlf. .. m,1t 1 •r1~l ov• r a 
•l•, I ""''irt rt nforc-t'n1t nt. 

(I') fh., AHO fri ~ontlr u.n • 1111 c-o •llni; d •• 
\Cloptr..f"rit 1 Uon l > ... !to•J !la 1 rn.tl prcn( .. , t1ur 

to: tht• rr•:ractory llh-.t.t:5 tnd i.e"'ophHt: •. u trn~ 
p• rJ.~t:rC!zJ u~ to .-tU'! li.·yC.nf! 5,tO!>~F. 

(U) DEHYLL! UM MATc ltiALS 

( l:) 11• rvll1 .11 h •• m.~11~ ""' t n•t ... s pr p· 
t'rlt• ~ 1Ahi .. h tu.1kt u .&J'l ex 't•rlln~h 1• tra. t." 

a1 .. ""-t .. q.> :1 n1at~r1..-l. A~ :nd."-''t d 111 F .. gur1: 1 
H lff lti:ht1~r th~tn o.t1uu fnu1n )t"t t1!J, r ti.,. ::.tt cl. 

lt 1.; or11• OJ th1· b. st tu·.1l ~u1k rn:stt r1-.ls ,.,r.rn.o:. 

!UI s. H·r•d OI lht fllU~l pr.:im .. rng .. pphC' ... 
tloua for ber-)lhurn flrt· d•·p:.c.:tt<l u1 cht• i:.• 1r•·. 
!11 1J 11rl.mc1· ,,~3t• •11 s. " '" rr lt1th1 ant.I a1rung 
ln~• t • r1al \l.hlrh t!i. d1m(•1 r.1011:.tllr st.tblr ov1•:- a 
'IA:tdt• L~n1pt:rdt1,r.., r.,OJ.:i! 1s n•quirt:d . Bt. rylh at1 

hats l'r0\1d t·d tlu. answe r at a 'lten1fi, Jnt uu re.,~, 
Lii p~rronnitnct• <Js .,,._ ,, ll aco wr-a~ht a .. 1\1.fl~,.. u'•·r 
llR -t l• '1 prt.•dt•i.::t•MiOr . 

(t.;) f'or .ipplh .;t 1on , "TllPlCJyiniJ ' ht• h· .• 1 lilr:k 
prir. lfJlt•, l.Jt. r. !hur11 olir rs ~i;o!t1:lltt ;u.t ~t·,gnt 
aa,,.·utfi?_:w . For t Xurqp)t·, a 1 l IL. l>t-·ri,·111 .n1 110 t 

t.1nt• h 1a th•· 5.HJH· ht:dt s1r.k • 1p.,b1I t)"'aB d 

pt r Ql'l" "'' ;;hu.i; l!.lO IL. n.,ryllt .n or "c-
1.er•ll• 111 t on1w,11nds u!lt·r pot"n 111 ·•~ 1. ,,d t I! 
~dgt: ruatr .... it h>r .i1r "-t'<&pDna '- XJHJS• f tu •t•\ rr• 
tr n,d,·nu:nu in·annl! . fhus 'x, p;inn;.il .1l,tl1tv 

tu ~*"'""O"'"h nr d &' Ort. ! r.1t •r ... y ~:. , h iolirt·•l .. ut 

po ruts vi "' tl.!ht "rnk1n~ 
,'f \"'i l t ll ... . 

• llvllTfP T11A.1. Alt,;Mt'.UI>' • EXC!:1.LEhT HEAT s. r.I( OiARAC TE!USTIC~ 

• STIFFE~ THAt. HEEL • HI ..ti STREr".'.llH • .. EIGHT RATIO 

!Nl:.RTIAL G UlDANCl:. SYSThMS 

LEADING EDGES 

BRAKE DISCS 

NOSE CO!'-"ES 

FIG. 3 

(" .. \ uJ ROCKET NOZlLES 



Ut.CLASSJFI ED 

(U) ti ot -.hyh .. sn't •ha r o t1· n t 1o:tl of h• q lll,n1 

lt<-•·n •·,plt>lhd' Unturt .11.Hi h, Lt.•r\ll11n1 ·" t. 

hrillh mJtcrl .! -.h1~h 11 .. , ht t•11 it'.O:d••d lH 1 J "''' 

C> I tt~ dt ~ir Jl}. c. or.t 1tllrl tu,a·u ,. I•, hn1-q1:.·.:s lur 

()I t lh~ (v.cldJ11>.t, \J:'il7iU):) r.~··• Jf.u> Lt·• n l h lt:ang. 
fh<· AHL)(,. ha~ 111.••1~11 ·•t .... ! .. • 011u·111 r ti• •I 1nu
~,...«J.n1 IOO'.f•rcutll l ' lla·:~t· dt6oldV.UH • .t~\ ti Ot h ••:-\1-
h .. ,. . \\11th su~~ •· s. 1ul de...:• topnu·rit o' o d ~<UI+ 
lJt"r.,lh1_ul\ • l loy and /or ~on,pot11h-. , .t .,.,1pt~r1or 

tr+d1,•r1d1 \a-.111bt•J\latlJtJl,• 1 c>rJlr'oa.•·.,,t>'-'11rh:'t~u
t0rR . F u rtl.l•r:r iurc• , bt·'"•&l•~•· o! tl11 21 ua tal'"' , x
Ct pt ion.ii strt!llg t h to ""t•i gh t r .• 11<1, I! <1ho alti tint! 
app,1c Jlton 10 s.1tclh\f"' and .. p.ac-t v.,·.q~uu -. 1n 

v.h, cJ, ...,,t i~ht "f,Lvlni.:~ Jft" ,\l u pr~utHJ'll . 

(U) P LASTIC MATEl:UALS 

(U) Pl t~l h"ff h .. •v'- ,oh .. t•d 111.1.n A~r Fur( f'! 

11r,1bl,·n1". T ht•lr s 1hit-tllu11on tur gl:-iss n .att• 

r.lft g tVt • gnd1 .1.nt •.1.t•l,;tht .:.:t1-lni!~. 1h,..1-

r 1ti t>Hu• 1pµJh Jttons t ortrd.; i.u d nlg.'"tl ' \C.;.mll!ir 10 
.. itborru r.111 r. lh••st• \l•tf 8 .trt c! .... arf n hy tl .. ( 
r1o •ft r.thJ.1 O! µlu.&taLtt tn { 1t tr• .. d.r .,.,, fiJ..10hll , M.tny 
ul tht ~1 potunhdtllf"l'I tr• 111 .u~! r ltr'i n F1~1d"t' L 

f'l ~~ 1l( "Alt HI \l 

(U) PLt.,,1 11< tr( pra,tt,.11 ,..,,. no .... c ,or._1 tUd 

L•·ri~d b~ t.a\:~t.· Ol dh•1r ou1~t.1nd.1H~ Lblution 
l h,,,. ll ti·r1sl h.s . Jn s1n1\.. J.ttt·d r1 1 (·utr)~ • nv1ron .. 
nu nt ... ~th.h ,...., ro'-k\t bL.Htt J.n c.1 thr p1.u1n1., ... r , 
r1 I r J 1r t ti [-'f., -,t h 1n.1t l_• :"h\.ls h ,., t• ~hav.:t .. !pt :1or 
pf•rt\.lrmiln• 1. to < t•rauur:-. .c'l.1 d hij:h t tn1p1 r tt 1rt 
nu ttd 1' , 

IU) Y. htl•· tlw ori.i:ui..I JJOl\.-,ti'r plaet!•, 
\l.t•rt· lsr1ut<.•i! to lr•u tur'al upplu:\ltions be•lo"" 
!00 ° F, th.- dt·v.-lopmt•nt of h 1 .tt r.- o h t.mt "'! 1t.on,• 
hnd phenolic l" t ':lilns ha• ~xl ,-nded t hl' ntaxu111u1'I 

!uni: tun.- op<·r •• tinit lNnpt' r.iturt• to 70Cl-li00° F . 
Till• ti'mp••r.u Jr• , "P-'bili1y • ornb1 nrd "''ith th• 
t"'' l•l lt·nt st r•·ngth to" ,-\~ht prop\"?"l i'-· •of pla~l 11 :. 

h..t1 pr,Jvid1·d th•) Jlt "t•<lpon dc.-StJ:rh r \lro:Hh d 

t.i~l:]\~ '> 1.'T&a ttlt· ~trtt ... tnr,t.l m.ltt•r1al tron1 v..h tch 
r u.:k• l iLh.0ubc·r~. pr,•fl, i re v 1 lli~ Pl ll. •nO ~di\ l
\\.H.h ..,lr11t t11 r~a 1..-iU ht. b1,1lt, 

( 11) fl · · urr • nt AJr Fnr. • Pro<- ram"" rt·· 

H't(>"" ,-1! 11 .. ;adltl\.. • - 5 dJr•• lt' to\4 1rd ;ugn1h ;int 

r·xt.-·rsicn ol tt11 tt t11pt·ra ; 1trt ranr. • C) I ..,1pph rt• 

t .on ot plil•tlt:B "1th "-con{ urrl·ut 'Unpr•)v• nicnt fn 
dlr• n;:1ta t•rnf't l'l!• Ot,r ng l•/5~. u nult-:atonc. 
"''"" re .. ct .. d ln tho· Aft!)( pl.thll• • r!.-~ dopn11 nt 

pro,:r.a1H v.ht·r "( pr<Jt:hal~d, 011 a )jb\lratory 
~· ,.1,., ~) ,.,,, (1b1 r r .. tnforc;;init m.>t•·ri.11 -..th ... 1. 
u.u.,: ._!,, .... t>l~ lhl: ,,,,,,! .h.tfi ui t lo.!ilH..it} 01 <..urrt.-·nt 
~las ... ub1-~r•. Tl.~rt 1s rvt"ry rf•aaon u, bt•lH•,11-

that th " I . .!•or 1tor;· rlt"v<·lopmrnt 1 .1n br t ran t 
lut-•1 \nlo prod 1.• t1un cr ... a.nt1tu•a . 

(U) nuSSIVlTY COA T CNGS 

( U) M.my Air F•Hd· wt·apon" of thl' f.tture 
"' ' 11 ""l t llJO} th.- nat •Ir al prol•'< lion ul th1 '""th'• 
.itmo.pht•rt!. Tht') "'~II b .... xpo~ .. d to thr· total 
rJdiJ.r.t cnl ?"it\ o! Lh~ sun. T"•ntpc ?"~turt"' control 
vf ~ud1 v1•h1dt'~ will bt'. h1i;;hly d.-J><•ndeut npon 
th<> mat1•r1J'1 o J ~on•lrucllon. Th,• b.al.•n<•' 
rt at:h••r! b1·tw.-c•n absorb .. d •ol:ir t•n..-q;:y and r1-. 
.. m:ltt·d tnl rand r.tdi.,t!on v..-111 dt.'t•·rmllll' lh1 •ktn 
t•·mp<'r.•tuu•. ""1i:ur., ; 1l fustratt s thu ht!al 
balanc• pro ... ~,.. It t>hOotld b•• noll'd th.ll th• n 1A
t1ridf.1 1 1.u·up•·rtu•:i1k:nowu,, ,.,,,1,!••hHy, a b:iorp
tl\ll) •• .nd r .. n.-.: tn1ty IH•· v1toi.ll)• 1n1purt.<nt to 
tlUt hr It Ual..n,, . ro 1i1'Htratl', <Ontidl'r- tht' 
loflowu:11: M•· t .lla .lr<' nurm illy t·>.n•llenl r•·· 
Ot<tors iJ t poor emlllt.'r• uf long "'''v" It nv.th 
r.1d1;1t10:. (rnfr.Ht:d) "'hill' p.uru• IH" ll"""r .. lly 
poor rene<tor• b•lt good inirur~d ~m1tlt rs. 
\'>ft 111 lhu 1>11111 dOtAll Lo-ai;J \'l'rtltecl uy .ictu.il 
"11• J'J r t nu nt- ~s 1h~t l ht: C'!tpitl llr~uin •kin 

UNCLASSfFlED 
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UNCLASSIFIED 

J 

(U) Su t' h:tlt •ftort in th ii" l h.<» 1,. <'11 

lnc1\• d to ll.l• coll••ct:ou u! "'" h pr 'I" rt) •l.tlJ, 
n plJtt •>O ot lh!" AH.DC'• sn.:1tcn .• 1l1i pru~r.l r .... , hu~ 

lH ·t l tl~ re•t t c.•d tu""' .. u·•l ~ u Ht·\. l lit" 1H1 h t 1m I.art t n

:al cJ.tt .. t. Sornt• rt ~•dt".'l .lr• .. huwn n F'.i.::un• c;: . 
flu•st• t·q 11llbriurn tt:n1pt•r,1l 1rt·~ .u·, < ilc tl ... tt:<l 

•or , .,p.i.l -d t'h\:•ronuu,ut v.Hh tht• ~Hn!'f 15p,•i.tr.1l 
r..!Pnt.ty b,1.,.,0 ou o.. black bud\ "'i•h:lhn~ ._u JP ... 

l""''"""""''v .,,c.uo•K .. 

(UJ Altl1<• ,:h 11 1pp•·a re th lt < ·«• tul fft l · 
Uon o1 coat Ill?, u,at1'Tldf <',ln f)TO\'ldc ~ood l• 1n

pP.r1tf tr• u1 tt\Jl, 5('\t•rtd <1lh• r onwu!, r.1t1on.s 
u:t r d tc• ,,n • t~:r., rot ot t. .1 ~t \Oil 111&0 li'h- h a o r -
(I pqon. F1 rJit. ltlt-:it h'•YJ)u. t"nl\lrt .U< 111 tllons 

1gnur,• tntt•rnal ht l, .Lnd. st ont!, atn ...... 1ott or 

0:11< r s .r1a " lilt"' k Ill•) <Ir.ult illy •lt••r tr.,· 
Uh,,••r :al prnp1 rtf, ~of• nu 11vu~, -\bsorpt1"1t,. 
1lnd r••:l ctiv~t). Ft>r' • '\.:lfl JJlt·.;ust 10v.~•~t8 tt.~ 

I tnl• r1t .. il t ,. 't lflR t..sr. riki'• t? , •• ~ 1n t• u ~· r.1-

t11rt ,,r pohsht"d ;,I .1111 "H 10 o····~ 6-00"F, Jnd 
th •• t o: .i min m 3S•F to a.Im ,41 
I.; • ~'. 
th• or 1,.d 

36 

i<br 11tlon ·•re 
.ally ti ~/l1 11 H; tn• 

cJ.anct'"'· Pulµ\J.r:ttn~ tht ".), ... r;~c.t"l t!'ll 1fil.;:li;dt·d n 
tJ. •• AROC o Hlnl; 11 .. 11o"r1.ll- pruo;nun, o,.,, lop
n1~r.t lJI Otiltn~ tT alt rtJ.Js ?Jtabl r• tn the.' sµal\.tl 
(_·n\•lronnh r l 1s ... t.t1-v ... ~u.11 of thl" progr.nn. 

(U) MA n m .lAL SYSTE~ 

(L;) Mah rMl >\'1t·m '" .. noth•: u. 1y ul delln-
1ng ·' t.:ompoa!lt· "l1H-h JS i; .. Lnd"' tC.h ~unsl r,., tion. 
1t "'"-~ d1.1 to tht• 1orl~lJ.!t.t o! tht AF'~ ptoplP in 
li1• M .. t .·rtdl~ Lr1t.uca.lury at Wright Field th >I 

iltO,t·~n' a "'l rt: JViUlubl1 lhd t -,o l v• <l rt.iiny <.>f th~ 
pr 1blt ru~ ot lht· r1vl tt-•<l fi - Jb . A mO ?' t• rt.·<-·~nt 
h ... , iroot•. ii to the A R.DC 's l omr>,nntt• 1nat , rtal:i 
prol: rdfO 1,. t1.t U-'i&. 'l'ht- ffid.JOr [10 rt ton vr Ha 
tr l ·1 :"1• IS ~ 1nU,.'lC:h COl1~tr>tCl10f •• fht pl • .ISll< 

., rl~a ... ~1~1· ~cl , o. t~ rn:H i..'rJJ.l h)r Lht· aJhn1tr.Htn 

l,i.;u!wh h dnJ thie hr"".zin~ prOC'(''J.:Jt'l:t sv .. tht :St.1111-

h•i\t- !Ht rl SiUHh\·~ch Wt' rt: dt""' t loµ:-nent ... lll thu 
AHDG'g :-talt•r•.tls Progr"ln1. Tli, ....... ,.d,.1ch"s 
n y .. tut~ M.H.h j J1ii;ht •eqo.1r1 ttot'MI>, b11t the 

J.;O ,l o• tl.1 1n•Ht":t"1a.l& pro~r".uu 1s ;;1 ""tt.,i .... ""tory 

• ut. pon Ir 1or h\ pt rson!r I<' t<hn11 •·<li:• s .. 1" ""' II 
l:il t\f!P-J('r hCJt .tt:p<Jt 9t"t ..iS, nov"'f _gltdt.: ~)'"°lC'"fJl~ 

""'11111e 1·d A.:J<li. rn:lt\-rtJI i,,;Or11pvsltc.&. 

(U) Pl tur'- d 111 Fu1u.ri• t• .. .i \I 't•os tr: rH ,_ 

tt- r .. ~l '.'JySlt·m , ornp<,M~d of quartz. p1'.1t ~thUn<·,f 
qua.rt.t 1n:,,ul._"tion atta1.. !a:-d to :-ltlH~h·H~ ~tet: l 
~.,nd""'i' h br ;a C:t r,l.nttc ..a.dh.t••1"'. S·i h 1 ~ystt•n, 
ha~ pvt1·f!l14l to OH"" 2 . lOO~F l('~'i«. P .. rt of 
our ruatt·rial ~ystPn1 appb~d :-t~!'it-'.1r~ h proc .... un 
u U•'ITIJ: d<·votPd l o lh.l" U<-l•l)ll! .ind •'v.Ju .. tiuo or 
'lU.c h con1p•)~lh.::1 . Ernphds1:, i~ .t~o b··~n~ piJ .. ~·d 

\\ \ l I .. II I \ l S ~ Y ~ t I M . "' 

/~ 
.. .... ,..., .. 

UNCLASSIFIED 



IJ, CLASSIFIED 

(U) TAILOH!1'.C MA l'l· IUAl.S 

{U) Gotll ..tr• th• i., y \A.n, o lh1 • 1np1r .. 11 
approcat..:h of ••, u t 1nd tr~ 1 o ld •.u n.·h1·il 0•11 \o 
,irld lU•iJr"O\ot ti n .att· rt 1l F 1rtn1 .. tt,(lf"i. th• 
lllh,•r,•nl q cs.l l ll"li ot n •• t rJl ni.tl' - J.,) i; '-h ,, 

r .bt.n r' tlr • Jn .. ader1 t.t• t. lor a<h: "" ed 

I.'\ I l Ull f:-;c..; MATl::ltlAI:, 

r. .. I 
L , 

... r •l =r 
" / \ I 

[ 
I 

I 

[ 
p 

(U) h .. \Ol.ATIO}. D\\lAGF. OF' .\1ATEH.1ALS 

(U1 ~ 1,;~r.t • !" •t: nt.•t••r1 • .J tor I '.r• /\tr 
For<' '" Jpor 111 s t h '.tp tbl. Q j r\l l\: .,} '• d 

au t, tr rt..-:n ... 1.n., r.:. Ji.(Jl 01d~ "'Ju re nu!• ar 

P'"" r pl 1:..t• ma, b, 1·mplo1 •·•! hut '' "'' 141 • r • 

fr "",tt.iltlt iOI !it Lf1 tt•s Ll l ~Ofl \{>C'U t ' ht ~, 51 , ( h ••> rl!C\U1 

-. •' l' ' rli, rnoior3, c.t.ph.H\1 .. :-., h,l\I,. ht.J\\.11 th.t.t 

r , ~ill tf~l dn·n q'• .'1 ..i dtrt•c\ h.rh. i:ot u: th• n.a,.. 
t ~ r •• ts v t "01 ~tr 1ct10'1. 

tU) i;._,,_1_•nan t r~'-).., 1ncJ tast ne nror.fi ;tr• 1lu 
p .. :., •' t'" t;t,t ,. ~ Cl ' r.tc.l at ti.Jn 1 tlc • l ~ 1n fluLt•• rl.tlti . 
F J: .. r, Kill • .,lrJtt:s ... Cl n1•• c:•l tt-u rr.1 t101111 \\llt h 
< ·~cur \\ h t.·l u\ •• t, ri.tl'5 iirt" ••xpow1 d 10 g • .t..'"'l'tH .ss 
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... .. . 

.\Ill i11 •. IHL\ I •.t. R U.S 

0 

\ 
\; 

l~ c t f" n CJtertal11. Th• t.I, u a, b<ir dii A. h 
buJf .l'nrn •f th• th_ ,nat1 r als ~tre qut kl\J dr

••r •rd or h ng1·0. c;re••··~ '' ty ''lrn 1ogu'n~: 
~<lll eh··• 1111d r .hll< -s ""'Y ha rd1 11 .nd r .mu! .. . 
lu•ud1 <'a1,•11.tlw rarii .. t101 i. '" 11.:1.ll\ P<•h•tl<:r
idn~ or th polymt ru:ini: the•··~·~· 1alt. 

(U) fh,•r.•!<)rt:, 11.t r•ti. ),•ar "n"ronr .:r.t al 
••:"f,•cte un Air f .. or-ct .. 11 .HL·r+al11 art· nol L•·lnt.! 
OVt•do.,k• d rn th1• appll<'d rt'3t '"'' h proi:ra1n. 
Fu·• i..unpl••.not onh ar• t<:mp••rature dnd cor
r d on re !fldta11u• i:o.U,. i_n th.- pro11,ram to d,.,.,•lop 
.nor",.nu.: polynu•r,., but .Slj;:ntfu.: .. lntly 1n1provetl 
r.uh;,t 1011 r"Rl• t 4tlt""' 1a .. pJrl of thu ub;1· c t1\'<.'. 
It rnay Oll 10 be P"""iblt' Lo dt·\ 1 lop additiV<'M tor 
lubn<.a..'ltll .<n•i p·lhm.-rs v.h1ch wdl r .. uc tlH ,,. 
ro1d1.1t1on toler~ru:,•,; 10 a<C-<'plabl .- lt-,, J~. S 1-h 

"'"'' r1d.111 hav .... bvt•11 lal..1·llt•d 'ant1-rad" ,;dd1-
tl\t ¥. Con urr.-nt '4-i t h thcttt": dl'"\·"'lopn .c.•nt 
•·t!otll!i, an t•xt~n&i\it• lt. ~11ng progr-arn .s 1n prt1g

rt •• to •tttri~ .l.nd t·vJt Jatt· t hr .:ff< c t .. ol a 
nut:ltJr~r.:""lronnn•nt on ... 11 t.laa•e•Ot .t .. rwt- .tpon 
n1.al• 1 rt.Js. 

(Ul l..A OORAT ORY MATERIALS 

(UI It h;u L .... ,. , ... , u14n11c•d in !ht' no Ht•riAJ,. 

a1>phr d rc,. .. i "' h prue ram that produ~t in iuuv, • 

nwr.t al<iu•· ca11no1 µ•o; !dL• lht :i1gnl •1cu.: 111 ddt·1 
f>•..,,.rt.! :h .. t ..... rt•"uirt·d, For ord .. u <>I m"g-

nu .1uµro,, mtltt. &c.nu.: work :rn •'>t bt il.d.-r-
1ak.·r. ... 111 n h .. ,. hml:..-d d:.m t! 01 11 1c ; ~• }<"I 

"'h<>•• poh'lll1a l p.t~olf lS J!T•·at. F1;;urc q p1. -
tor-ii:Jh d' '.'lcrtbt•a on<.~ a ich ~..:nturl". FHit 
!11-.nu•nt rn t!1•r1a.1 , v.hu .. n h.t\lt• }J.._~n ti: nn' d 

'

0

'\\}U•kcr_, • ~lt.Jubtt ph< n"n.t·nal ttlrt:ni..;th .. 1,.(1111-

pilrt'J t > tho ~am« m 11• rt.11 in IJ.,)k iorii • • Fnr 
t."~'-':npl1•. i:on whiakc. r~ artt Jl1nu•t u tunt.·I 

ill "'Ong• r llh'n bulk 111;:.l,·rlal. ~raplntt: v..h .. tt,c.t r.:. 
~1r_. nr.drly 800 tune, lli l ?'On.,•f"r. l"h~ \)tiliza11on 
ul • ,.,.n .1 p.ar1 of th111 potential l n ;i pra<'llC31 Air 
For-<• m.i.l• r1.cil 1-., o .r vbJ•' th.-. Po s1bl) an 
•'«tly o1ppJICdllOn O( RU()\ fin<' fi}amt Ill a 1nay bl' 
ui c. },·~ Lrit'.tl aud el • .. Cl rontc.. unni4tur1z.c•ct dt"v!c. , .. <\, 

rh .. r .. fort:, un~ par& of lhl' \lohl~ker t·itort i. tht 
ollt•ctton ol ph>"" ,11 a6 "''°ll "" n'•·d1.u11t .ii 

propr•,ttc.·s OJ tnc11~ iilamc.....i.t-... l'\t·v li atin~ 

lflU1pn t:r.t u11d lt·cnn1qut•ts n1 .tot b1• th \lh• J to 

·h umph•h thl» JOO prmi.1nJy U"ra ,,,,. o( the 
:tlL\• 01 tht•St· v.·h ~ "k'-"T~ .. 

(l!, A a\gnifi .... u1t '-.;.nratrih'-l:l fl tCJ tht: •n4.H r ... 

1111 dtn11 o! !->Ilg :e UJ l •rt .. fl 01 m.ner. 1t. "'") 

at,,o rt:· ..... lt i:-<Jtn th atud v <.•f hue alan1t""nt .,.. 
Thts i8 th" ~UbJt 1 of ..n n-ho •••· ef:ort ,JI tl t• 

Mu~rld!. l..1.bo~atorv, WAD<.:: . 

'·- . 

,,.. \ l'lll !l 

. .. ~ ... 

t10tN •• ... .. .... 

UNCLASSIFIED 
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(U) Sonic fatigue Testin~ FJt'il11y 

(ll A Sonic r\llii:H•' I ,.atlf•J' ra 11:1\ i• be r.g 
planm d H W Al>C to· 

a. OLt .nn kno" h tfJ;to, lhrC>•JJ,?h r,•s• itr(;. '\, oi tbt 

lrai:1Ii1y l· ··•la (1 . • •• no11" 1. \•ls .u .. h1 h 
ll}lot*1.ln1en• sn.·"l&iln .on1 1.iu~ i rl u: ag,) o: 

11lrul ltlral Ut·ts1g1d• TdJ" in ttit OI" prop •. tu l 
··o,. fu1ur" fl1i:h1 '<·l11dc·•· 

h. Dt v•·lop St ra.l .. lUr• ~ hnvu1/"J I h1 prop' :" bal
Ul(t• b•·t"'•ttr·n thv \lot·i~hl~ uf Jtt~, t .ral 

t•l...-1"!"•t•nts :n ... g,,,.,.n d. ~ .,tn :n. 1,r,,• to 

optirnlt•' f.\tl~ ao• lit.• ot th•· rf ,•,:gn. 

'- · To dt ·.eolop nC1A 1ua.t'" ruil.s cUttf ~lJ" ' •• 1 
cit 'ii~ns h ti.•inA in1p:-o\:t•d tol• r \_ari. tu 11 -

f'H.> ... t•<i a ... o·.!'i:u .. luJ1!"' :u }, ti-& .1.1 .~hr . 

cl . F:\lalual\ th,• ,\btlit\ vi ~tr <l .~ 11 cl. u ns 

ot I .lur• n l}:hl '.... t. ~ IQ "'llhstan•I ,., 1 
load11 .n11~->itt•U t.1\.t .. 1ns: thl"ll' tH~r\:, , h\r "I, 

In •Hd,.r to ac, on pll~h ti' 1•urpo6<' 111 tlti" 
tctt: illt), i"!nt>wlt-·dct g.u1.1·d 1ht r• trorH 1 h t 

b•· µ11blu•lwd sn han<lbook11 of c!• •l~n r1-
tr r1t.t. and pruct\et·~ .. uul 11 adt. n.\a1l.i.hlt tu 
!'ltru tur.U df!41lf!Oi'r ... (1Uru1~ tht :.nt:!dl <h ... 

1;1a;r. •t •w..:~. A:th.;i .. i;l. <l,.;1sri.•d pnm ... nl} 
1or 8Qll1C t.1l11!t1<,. lt'oling of Oijolh! vein<},• 
•lrul..!ur""• tine tac1hty L <n al RO bt «pplwd 
rn a similar 1.Lshion to 1h1c t< Ktrng of 
lari:-.· .--qu1p1:u nt parkat{t·•; , .. ~ • • t:t 1ulan ... 4• 

9\:Sle'nlA. 

(U) Sona· lattj.°!•·•' d.un.i1:1 to prrso·nt aircrah 
s tructure- has b.· .. :on1« OJ par..tn'o11nt irnpo:-t..tn ,_. 
to the Air Foret• through· (:.) v .. -i • 0~1, .in<l 
etructurdl w~1ghl tn(. rt. a:.es fur- ltt!i> co rre-cuun. 
(bl J,.l.iys 1n dl'll\ <' ry of .urc rah '4'h1h• ll'Wli .... 
bt ing 1nstall~U; (c) rn.:untt!03nl 4! ll1n<' rl:q :irt•d 
to r.-p .. 11' dama12•· lo op('rat1onal a1r,n1ft. .\nd 
loss of comhii r~·adrncss. Sine.- prup1t!.1011 <h
"lC<'ll qJ f Hur,• Oi&ht V<'hlcl<·I< 1.1.'ill prod.;r.• tr"
nu·ndo•ut incrf'c:t•:u•!i in pO\l.l"r. th:ru.::tt:t • .and ""Pt"'C?d .. 
O\ er thos•" now obtd1nt.!'d tn a1 t'(." raft.. the' no1.itt• 

l'nt•rgy .ivail;i!Jl•• tor pl'oducmg aoni< da:nat.'•' 
will inc rt•.\9.,. '"omn1<-n::H1 r~dt!l) .. 

(U) Th•• first lnrg< cO;<l& IC>r it:xinii o,onl, 
tall~U• "-Cr-t 'n" o ntt .. , • ., d in 1'15~ tn conn•~\:'. t !on 

~ith tht." fi-.)2-. Thv~t h.-.vl ... ont:n 1t.~d a~ n-.·\A..•·r 
;urcraft ,,.,th ht~h··r thr11at p<>W•'I' pl:inu ha\t· 
b-rt·n drvrlopt:d, Thr•t ~o£t,.. n,,,, a•.prai;t dn"'''l"' 

t•·n rn1 lhon doll a :-a 1,,. r , <'a r •nJ "'' rt- S.! <,000,1100 

in l 1J~X. 

fcuJ11rt"' ~,,.,. • () "" .. t•1r..:t• d \ht• ~t 1 ''l"'tural 

th1tirJ n\'"r us1 th• ;,lru. •.. u.--:-.d wt-·» ht . n't ,or-

Tt 1tporutit~v1; r··d <" •• pavlo."\. q Fu· , '•n pf,·. 
1,000 II•· ol -1 r , t ,-, v•t1. cl tu th< 

ft.H tHHll(. d.t.tt ilj.:t. Jt p., 

.I( 

•n 

ft'! Sor 

A.lthu\,g.., cunt r.Jc tor• f••r hoth tlu 
l\-•rt•"l!~'1n.i aircr .. &it and tor 1niss1h""n. .l!'""r 1nJ.k1n~ 

,(rt• •I l•th.1 .. t:s t o on1pt.n='a1 .. tor th1,,d..trt\ ·~·. thl• 

Jn. ... tOl"} ot llu· pn."!>h·n1 indhiHt t' that t• ~tH1iz 

.~ irru·d ot•t nn .un.'ll1 sp-.•("unt·tl" u1 "r( !ft•ntl) 
d'- a1la1J)t" tat tht iP11. 'ann t a~-. :.i r..- .J.d1 quat•• -.1 rut"
t Hr ill 11r 4.·q11ptn~nt tol<"ran'"t" to int1.·n~•· no1~, .. . 
In ."ldd1110., th" •pph-.11 ;""' <>! thl" 71•ro 11 "'' h 
... on ... c.·pl HJ pn•-scint Jlr ... :'lit \\lll pOl'l" iA1.~\t'rt• 

t.Onl( J.1ugu_.. ptublc.:tnM . <\, """'''-• JtXt.'d {or Un•a\: 
r' rn.uu1nj! t.htf1e tltH·.tt will rc."Sl .. lt fron1 kr.o"'" !l·dac 
ol •a urd thro ~h ·••·of lht• l.-.c1l11~ . 

IU) 
"lcno•cl 
I •Sdt'\ 

d1 . ..,,f·d. 

f'or "h1cl<" und•·r de lll~h 01' to tit" dto. 
U• th' 1·1t l''••. 1h' it rt:a~c.·tl po"••rfi nt c
~un.·a~tt·t .1n 1ncr,• . .iat ir. th•· nnii.t J>r!.l
lo " c1 rt.1in l'Xlt nt ti, • f11•Ct. i)l thuo 

1n1.'"'r.-.1~ed no1th' or1 tt tr l turr 1• ;d lr.\11tl1•d b 
, lf't non 01 O]itun Lnl \unfi~ur.uion Jor tl1t" \i\ tu .. 

"lt• . h4t)V.l!\t•r, th' dcgr\ (• of all• \i.tt1ou it} t'u• 
rrem& a l:mlt•d .~r.J th<• 511' t11r,1l d<&lgn 
prohh•m r"rnalr • 1or r.,.usto.,\,!. '• h1Cl· !I In th<' 
iollo"'ir.>t , l.•Sa<'>' h1i;h •'l·• .,d, hq:h thr u..i di!'

~ rait; oth4•:- -.,"npon • ttlt Hl• of th,• Jul .. , .... tu'"'h 
"'1!J US(' thl' •eMSlbh Jlrno~phPrt \I\ 6011 < dt f;~Ct• 

d,riu thr r l11cht1n1•s1on,u1r to sur(iht.. or air 

39 
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..... , fl .if d d ••• p•. >rt•y {ii .. R="'·'Y OH·r-ur u .. r-

(I z, ro T .011 [),•J.1\ lmm1•d1.1:1 P.11· .1\'11u1t• 
n .. plovn11 •11 Lan\ a rd 

( t 1 m 'N• w on:1mu:-; u \Hrm.ns 

rl. 

"' · 

.. ..-r Pr ,.,:ri'i:11 n..iA ..tCl!'n n re ... ,, d fron1 
p<.or.t I B to I.A. 

!> 

•h - ""1 In 
•he !ollov. ni; 

r. .. t r 
•.:B-1 barr ... 
AAE !I.I -! 1 H n v.a1 r 



UhCLASSIFIEO 

Al :l:t 
.\ir Fu 

fU) PROPL L!;ION Dl\'ISIO"< 

(UI lnl•·rst·n·1ccGr11u11lor1-ltghl \'ch11'11• P••wcr 

1..at. u 1 ' 7 th• Af'l Ho< (°';:-ctup • 1 (;ad, ,j 

aa1:•,; A .x•h ... ,. Po"'• r !:t~:t:.'• n ti (Oh.!"' .,! !h. 
,\r. llll I 5 

Ar• ' 

u•.CLASSIFtEO 

.n r:r, .p ~ 11 
.. ~ ,. 'i'l)\) h\ \'.'d b\ • •h h 

Wo-o< tni; Gru ·I' " "' U 
r • . :s ht: n1 ti1t•rn~1~ ri4 

A i· F '"1 .. , ,, .. ud oCfH r 

(Chai m"· l 
.t .. d I> \ • lo· r 1 .- t 
• II I 



-
(Ill f .. , h \\(Jrk1h~ G·o.µ Ii. pl .• 11111n,:lti. :tr•t 

11 c tu.u di .. ru "tht· P• ~ oc1 Jrorn J,.11i • .s.r"t iv .M.tr< h 
l't'"id. fh1 Cr-CJ p1' ltllll.l.) ub)~' ll.\t i~ th•• l OrJ .. 

pllall u of,.. ., .. 111:11.lr; u 1llit1.r ~th~ Ot-&tan-.al f.:U\

• .. 1un•11tj.ll. poruinrt41 .:"t1•ftP""t.h 111d U1•v1J1p

rr rr.t t flort '4 ti.in t'J h i rt''• u.J '~1t •ng t \ \H • 

r atur • at r1 ub_;,•( t''\' ,>f v.or~, th• •pon'ltc•:-.' l!-

11.•.u • '1.g1n~ rnt or ( 11 ntiJtta, ~1.-.1• oz 1:'lort. 

anrt ottu·r pi. rti11• :it rt·s" .. rJu •• 'W o1·k11c~ Grcu.µ 
Ch .. t rnwn lrt .ndu .th <f bt"lov. 

Adv •hC• •I M• lhu<h Work rn, Grn .p; 

Mt". f:d,..111 J. (.,JJ.,, 
Wri.:h• Atr l)1•\t•l11p1H•'U1 r.~nt1•r 

Wni;hl-l'Jll• r UH Au .F,,._ .. u .• ~. 
tllat1 

'>.Ir, ~'1 orh, II, l.trk 

U.S. Arn \ S1cn .• 1 H 1.1> l"'L;""'''''ry 
fort ~1onn ., .th. :\:1"' J, re•) 

<.:ho'm ••• Comb< '"II \\ ork i: r; ro 'P 

.• ... •tr. Ju t ph l. Bt''"''u • .,: 
~a\.d l.Jrupt ll'-ut Pl._trtt 

lnd.an 11•·.t<I, M.1ryl.J11! 

El<'• tric:il Work in..: Gru •P' 

11.!r. Burt.:>n J, \\'11.on 

JIO;nal Rt>•e.1r, h I ..illor.<Loro: 
Dt·p..1rtriH'nt o! tht• :'\<1\')' 

W;uluni;ton .!~. I), C . 

Mr. Joh11 S. K•, 1, r 
\\'n~ht Air 01 Vt'1u1unt nl Ctinl••!' 

,\'r1!!ll-P.1tt .. •r:a1oor Aar F or.._,. Bath 
01110 

Dr. Huai.o 11 I>. Sh,.Jtvn 
Arnt) f\,•lltwll< Ml•~Jh· A.,, nr) 

rt.·d:-i ltJJh A r~l n~d. Al .. H>.at1! .. l 

::;or r Wur~u g (iroupc 

Dr. ~orn1 ,n RO:iit nh~ rt: 

Air 1-u!" e C .... n,IJ~id,.:1 Jt,li,or1.:h L.•r~t• r 
L. G. llJas, om •• ,. hi 
h IJ'v•d :.laJS..i h .6• ll!I 

. .............. . 
- :'\L'C LEAH APPl IC:ATIONS OT\'ISION 

(Ul l'ROGHt;ss 

fU) Applied llcsearrh Prngr..1111 Ourinl{ .1 

l'\uch•ar T l":,,t M or.i.turium 

• ·flu r.1. 1r~•r l~~t nu.>r .. tto .. i .Jn pri !lo• nl~ 
tl' J>ruUl, ·u (lj .:rnp"":.1\ ·11.! th• 1:<1•11 '" • ap.1h t: .... 
lh • 1)1 th1• Air For ·· \1,,.hho1u tl.1• IJt'lh fJt f"J 1 Jll

.. , "*Jt• '''~'""'· A °"'!!Oruus pro•r.1na 1n-..ul\.!I~ 
thr1..: r• th ,ti ..,,1 •• !:r !'ii, IJlavr 1l1Jr / 1 '11• rinh l!LB ,old 
h ltI i:a J:u1c.>n l· a•s h.,lf bt t•n u1 ltJit•n to ult 

th r.41> tnq>C'U.H f! by tht l··~t 1unr .. tto-1 UTI. ln iJ .. 
·~ttlvn, pl.a.:u; fl)r t J.11- ',.,1 tf'.&tti t. .. • L• 1n.; on ... 
t1utH (JO th1 tt!jl!i U•JtlhlJI th:tt t••s1 OJH t tll n 

m:n t. ~. ~un • <I tl liOH.t f I ... d.llL l'tw AIUJC 

pro1;r1r-n t:. 11rin1-<irii} <;OJ l'.• ra,' \4:.th \.\t tp •U 

,ff••t• • .th'1.lf.r!-1la..stto ~.:.u ... ,•tbl.·Att>nncf:nr-' 
cl t1 '" Joi tlu~ d ,, lu;~•11clll 

t\·!tt UHl'tatora.111, pr<"par.t
v.'" rr 1.I .... ,~ty in 

\lrr.1t"io 

En•~• toM- Prov1n~ Grour.d tn 

-

. 't t!'I t.tst ptoxr.nn tor Op .... r.ltlOn 

ha~ JJ r•·.tdy b.-.,n -'Pl'"""'d br th<" 
), p.1rtn.l nt of 0, ft Oat•. }o""'orttlal propUlidll :or 

1
•11
1 
.. 
1
.
1
\1\'1.191nun EJ1l.'c;.I Prn~rJ.Jn tor Op, r,ation 

II h.i\t> bt t"U ,,.,H 10 tht: Armr.d For" ti. 

SfwCI d I W" ,1pon8 P rojl"•'•rl .• 11·1h1.,111o1n1 .• ,,111, ·t·\•\•"•lt•''~'~' ~ 1':>t•'< t" pJl kap;:t. Jor-

rn·"~··nl• d lo tho DOD Jor "PJ>ro, .. 1 II"' •• r1~ ( ')""· 
1 ht.•'!f• .. tl·.:1t pro~r-.in1$ t411J bt.• nh11nLu1 t d .,11 

rt1 ad-.:-h>-J!O tr.~l 1>11-Lt"k,,~~s d•.rinh th,,... tl .t 
1nor.ttor1 .. rn. 

-l'h~ .Apph,·d Rc• ... ,ar h Prugratu d1 .. ,,, 
tJ , .... ntor .. tort nu "ill l.Ort"11 t oJ tn •1"'<lc·ns1on o~ 
th •. •pplrd r•l!••rh n>lrmall, .. >nd1ctcd b\ 
Al{Dt.; 111 liH :-;,., h•ar \\ .. rt.l~•· ""'·'· In ;uldlltun 
lo th1• \tgoroua 1lu orct1c ti pru-. r ... rn, a sn•>s.tt
t 11• 1n. t ?J, :t.d• • d l1•r 1 h• ", r1f'ic-.:u iun norrualh 

-



-

• 'Th Rt'•<ar h l-'roi:r.ur out! ned ab<; C' 

,.~II rcq Ire l'ln annual tu11dir. I• "' o! S 10 1111l
ho11 illo con ;>ar.d to ··'k·-c;q hand ng of s;.-; rntl
llon. ·n, •. ,. .. !undo ar• • 11.clush ot the cost o! 
prul"'r~·1c.r.a ior foll- • .: .. 1., 1 .. et par~l tp.•t on o
thr o•t ot aljdl t10"1.l •1 ct .dpn•t-r ~ ar.d :Jt•ld ~.n1ul:i
tion ,.,t''r.11hli~~v.'1, h \li.l:! l;r 1c.\.•l••11~1.J.._d -.-> 
part ol thts progr .. 11,. 

(U) A r S.impltng TcC':1111quc:. 

• ln th• va•t th• Ar.C ;in l llq USAF havr 
ll1k• d All!). tu d<'• .. 101• ·• r M.<rnph: ~ .... t.prn• m. 
To fa,, AR!1C has br• n •1.: <••Al 11 1n s .n~:)·l~g 
th~ upt•:-a~1ona.! rt q nrcnu.nt11 tor bo'h tr,P. A~C 
.rnJ llq USAF l rc<i tH•o!thf! r.-l 111•rl~ lo,. Sf" «<l• 
lln•l :olt1tu•I•• -'?"btl tto ot the • tr ra:r :.•oh• d. 
llo"'"' ••:.fr." ARDC doPa 1101 no"' ha•• th.. .1pa
b ht\ l•> Sd: :e:y .dr samp! r. rt G t ·• menl. :vr 
t lur<' A;r f'ur .. •• h1< lc•1, To • tabh!ih •• ,. 
t• chnl ,1 lt'""1b1ht~ n ! c.opabtltty for ""'"on -
pluh11111 .tlr .,,unplu a r• q11••urn1 nlli ,..,.,,h 1 •ur• 
Air t'otcr vt•hl\ le••, ARUC h.ta inl:1a11 rl ''" ap
pltrd rt&• <r h prni:rolllL 

": V.ADC .,..,u !Jo • o-<..r hr ... 1 .. d ... !•h th• C.11\1 r 
~O\.• rnnu111 .tl "~' z., :c .. '-ond .(tJnR .-.ir ••11 pll1 g 
pr<>gr01ni • Th< .... ,. ARDC :<'sc•.n· h "''lll ro·aull 
i1 no !flt• ~r,\ll!<I .u.ri <'-orcHnttt• rt pro, r.ui1 tl.•l 
.... 111 lruproH I tur .. Au· F'urC< C·•l'·•hlllllt'B lo 
a urupllsh •.tn,pJu;.z o( nu' It a:- bon.t_, d• bri&. 

(l!) Hadi.tc 1n,,trum1:nt ti 

(lrl A t" hnt i.1 pr:•onnel <!osim~I• r • be• nc 
dcvo:lop•d !fir uo;<'bya .. lt• 11•d A rl-'or • "'ork .. n 
u• car. uucl on ¥.Uh ""'o•.F or ll\h,.hdl"}'OV..t rcdli r

r dt or 1:rouru! nu J~dr po"-• -, d 1At.attou1. l\ "111 
lu.• u11d tu pr11r.;1d,• 1dn ul11t:..at Vt on t rol O\••r 

prttlluf!,. t·"L15"tt'.l C"H01il~U1\•~ <!'"P\.ll~l r. 
hv1 T\ of .i doi1unt-t• • !hat ,,,..,11 !'l'i.l t 1,trgr .,,, c.l 
1loe1 • a{ h irnn . .i r-.,1u;.uon up tn ~ r ••nt1;~n• ta 
• l<;l•' t. I hy l<tr 0 • 

(lJ) Th" OT-t>O PD ;.hoaphor gl .. a• doa metf'r 
nd tht CP- l5-A PD c.o·r.p .tcr m:! a101 "' r• 

~t:V lop1d 'O pro\111~ '" •m' ·ct:n ) n•t'" rncnt 
to Aaal1\ Atr F"or' e corr.nH1r.c'1·r• to e\ia, 1.,tt• 
lht.!lr iUii\1-'?lie"!'i di .a •t.::. ,}t C;{ fl it:: ar I t u1tlOn 

!,..n 1 n c-1•·~ · \\C •pons. f.._f .. I•· hui':U h, r••n
•l•frro·d sull.1b\1 lor this purpo•• ;ollho .. ;;:h Tl'

•<'&. ch and d•••dopm .. nt .. r1or11 ar", or.trnuing 
tu ur1prov•• tht pre Ch nt lnrtLrun-u·nt re·tatlt.•r t..Orn .. 
b:nalihn. fhl' ;-:3V\ h«• COlnp\1"11 cl :t r • 8• o1rch 
;>roi;r.u11 "'hi• h ha. Tf'S-:.llcd In th• rc.omrr f'nd<t
•lon for rn .. Jor mod1fic;,tton• ()f th• rrr • .:r.t OT-
60/l'D, ;ond th•• r<plac<'rnt rtt of tht• CP-'1~-A 
f• .dt r ,.,th a lighter v.ctght. ball• q op<"rah ! 
nit. lt b ant c1p .. :< d that •ht Af·::;wc ... .. 1 ... 

!Ion of th~ :-:""¥ :<"commrnd.t ond "' II b< com
ph ted b) lht• latlt r par· c! , •SCI, 

I 
' 

(1 ) ... st1rvn al r •• 1e "'''l<'r a beu d< \f'lOp• d 
l••· b) .nr c rt•".4 OL\:"mb, r" Vi.ho ha\ir lff1, n 

..>Y.TH~·ct • 11 ~ rad10 ... i..;:.1"\.: ll\ l<.1 .. fhti dt.11in.c'~!" 
>'lll prO\ltd" 1r.:o:tn«t10n or tho• rd<lfot1un h.ll•trd 

:.h"'t v.1ll t••i•t tht" .itr \:. r4.:""- n rmbt t l<I t !l( 1lp• 

Jrotn r.r t•tn) terr lOr} or to re• u·1 to tlut,· 11 

d "'"'dln!rt•nt:!ly:•r:itoq. Dclh"r)i>f ••"ll•
l • toq tn•l r--mo.:nL ,..,h.< h "'111 read p lo ZOO 
ro .. r.ti;••n• par hour 1• • l<PeCl~<l 1n 19• C. H lh .. 

a ra ) •• • •11 1e1:l~ i:ood ouad th• prod tt n 
ll• lo,., th" r ,., 1 ..:er rnay bu cons dt rt d 

pu Ii bl• r<'pla •' n: for th A·· !'OR- Jtl 
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-1 h·· ult,, iat .tt,, tot n 1• lt>.J-r LornlJe ah ., 

11 •.can 1H prc.p·ilsiot Jo- ~ptj 1 • ••hJ h·!i t•r :-o kr.:tii 
,.i..t~ nn •ht d tl th(.; l"'•=-- Alt.iruvi;. S It r.tit:c 1 ... 1t.

vl tl.c 

'-'Lt •},1•r or not tht ( ot • ::- • l 1~ • 't' '1ded lH pend• 
un •t:,, !'"t 8 lts of ti";• pr• 11e..11t (.Ont r.u t. fo t.:~1.t•. 
:-o P1.?iU!"rnO- .·;•.,1,1. !• hn.r.tl r!JJf1 tltl•· .. nJ.Yt"' 

.ar:&t:n. 

(U) A1c>m1t· TC'::.t Propo;mls 

<'• ~crt .. •. <>! H<j USAF, Hq AKDC, AFSWC. 
WAD AF' HC, Af'~.!l>C, a11J 11,,. F;. H. Pft·,•r' 
A .... u di ""•Jn •• \\no .1.r1 LJVh !" r r.t:-., t to liq 
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Preflight Ground 
Support Equipment 
FOR AN INERTIAL GUIDANCE SYSTEM 

Pr•llith• ''' •'• ·•I'"'-'•"'« • 9t•vl'llJ ~" '"1' '' 
• 41t11 ~-·"- f•r ,._. \M 6) 14iNA;f;( ,.. ~' 1• 

. rb., Air F r " " "' h.a10 la li a; t,pr .r-
ru;al ~ J dil i:ro d • pporl ~q ··1''1 rn! ! r 

th.. \'.•;? ( ~AIU-a "'1u 1<" lit A FM !'C. .I c 

:un\. 1 10nit ot lhla 'qu1pn <JU arc d '-l<!cd intu t1Ao 
.. n•Ju. (I) 11.,, i11i; 11 cl pr<11:rn11.11.rn,. th•·" .td · 

Ml1~u Ot Ill<' 
I 

By We lby T. 11,.1., 

Tlwt ovtlw>r 'e"'N t~tt- pMrt 1n r'-- °"' t•/ Stcrtet 
Ar'"t S•rol C0tp1 01 o roiw ottrl com-"9't,«:ot °"'' rech. 
"•C•Of\ ifot•"9 NOl"ld \lot JI. A.lr•'•O'd. ~ ot,~nd'°"' Emo1 1 
Un•••rs t)' """'-re hp r~e·v~d rn A.8. de7_... n Pl r11cs 
,,, ' '''· ..... O(C~t·M 0 r•tf'Ut(h OtS1Ua ... 1sft•p ,,,,,,. :t. 
Plt,uc; O.rrvtl'N!tl ct ,,,_ Un¥'.,"''' iN Floti.Jo .~,. 
~ '"<'"" ,,..;f h11 -. S. ,.,,e• " IQS] .-..;. so,.....*. t 

,i.., S'9'97 p, 5•9""' P1>7.,c1 H"""°" S«·~•r .,.,J T .. -1. 
f"9' ''4•' g Frrit~'"""' 

"' R > •' loci b·~• _,, ••d or A.FMTC "" 1 • "'"' 

on•·l'IO I y•Ofl HtJ ~..:P"'•~"c• dvrin9 r~t) ''"""" 1nclfM.1•\ 
,..s.orch '" toclor o¥YI CW ptOpoiJOlt~ ef't<1tt, 0110.0,.,,. 

- ctct,.ovt ,..f,o'"'~'•'t COll'WftU'tlCCir1on,1~ onJ t•..111• 

-•11 1'._ ,,...,,'° ~·dorw:• cyue•t , Hep< .. trf (7 'Ch•el 
cf 1'-~ Gvfdo.o!c• Set•ron, f,.~,,_""9 .-.naf;11t ;Jr.J."''"'• 
"ri:ct.x-"'of1e1·~ ,,ft "" 

tor '-.•Ul '..:•t n1v ~rU \..I J.r 8~ d Jnt t' a . t.•)'•tt'fll 

b\ rthar.• 01 a fir'.c.!C.tL)r •" t~h on the .r.a,~z.er 1 !!i 
fro~.t par.d. One .. i1 lt1«t• d. th~ :co• 1• com
plt t~.\'. .a • Jn.a&h. \\!:.• ,oJortCS .1,:h~s snd1 a tin., 

:h .. , .. , .It• of thr ~cut. ,.\ ~r.·,·11 h , ht tor no 

'"~u:prnr11 t~1l irt> •rnd a. rtd no-l(o li~ht lur a. 
lt, :tl iaal .. rc.•, t\.i~c tht'r \I.Uh a rt d llM:hl u\••r the 

ruod·~lt Or rrud ... 1~1' I au '-4 plat•• \\h.Ch {~Jl t•d ln 

!h.: 11,..,be)talct: • F11 hi Ur:, rna1r.:.~ .... 1.n e i• 
r.-d •• ed •o r<'pl c1· ~ •h• "" n oc! le!> wuh ~p;;r .. a. 

- Th .. li.•.trl oft••· 6: .r' ... n "'•T~ll,z<'r &a th«' 
\O~ttt~• C"Ornpiita t O!". fti._ \.Olt:\~f' COftlJ;.lr•tOr 

•Jvtt ru u ti; 1! th~ \arsu .a \Oita)(«- po1 .t• n1ut 1-
lurt•d !hnlu>;ho u lht• ..;u1d.u t.: c• ,., ,·~n t art ~uhu 
11,cc.uttd to!t: r net-•.». I u ... \Oh• ... r '-.Jrnp.aralor 
15 cn1d1d I •o t"'o <han .. 11, o e chann<"l to : .. u 
\Ol•a~c• {or\!""'\•~<!:.• g ~u pp~r ... •t.11 \:alue •nd 
'h~ •htrt.•tU t.•!Oh11t{Or\O·•·t._t>!"lg Ot! bt10¥. 
1t .o ... rr lt11 It ' h:r. :<ho .1d th•· :rot<d ,011 .. IO" 
nut bt.< '\1.1.lhu tt.1 •• ltrnst•. lht. \O.td.&,'-" , onlJ'•'r '. 
to· ..... u1 ,. p tt" • he""tt 1n t• ,t a'"ld 1urs or tht" 

app: prl.a•r r"'d lii:nt•. Al• , ""'hl'e h~ht ... u 
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\'Olt:t.;:r.. c.on p.tr.:&tor lrur'I '"it• btr:~ 1r.in~.f'1tt:P 

art f"hnllO..tlt t h, &nt• rn11•lh iilt•ncr..1t d ht"' k.t • ..., 
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1r:l .. aHQf\ 1! Ll-.e l• '"l. !Le olt pp1n1it ~v..i · c! C..iJ .. t a 
t ton: rr. •• rid tu ht"! ,, r,t Io tt".t g'.ad,,nl.'t" ti)! ""'._..:H 

-~:h1ch nu~ ,i.w;ns 0~· ~~.udatu e pl.ttlc1rm. 1t t· 
n,·xt ,1tv.1•1(-t' of tr. .. f'"lt"ppHHt S'-'"ll\. ~. r,...lea ... 1 ... ll"h' 

t..lt h • .t v.·I ~( h tur.t- 11.t• t.ahJ,• h~Lt&r.!'o to l•r~n 

H .. t·H. At!• r ... -.p• '1t1ed d•At.11 tun~ , the· li't·p11 ~ 

... u.tt h .,~~,.:1 .1d\.'1n,et' .tnd .,_.n~d~f'"!t ~1 ••. "l..'lr ·~~ 
ton p.Jr.t,Or 1 0 , ...... , 1 h' t>rrur voh•'h• tur Lt~ 

hn- · ' 
s.r.clJ 

\.Ol;,\g• s, tt d "\0~1.1-:t ,un.jJ.sritor ~1rc,_..n~. 
\·r :"Ur- r.h ... O\" rt ci 1 tt1~ a•· 1rc 1•a sr\.· ind. a·l!d 

- Dt.:-;', ,.,n ,., t O! ·h-. ..:~H!a. Ct· o.r .• u\f.i;.t "="" ·• 

... t1. tH ...... n.,:. A. n 1 rt.' rdpld ht C-,.;Ou1 tln.t• to· 
1 1-.·· t.:,.Uc..t.·'-J • ~ ant• t{r" tturtl 1"- r:.c:h.: r •tudy, ~ ... ~ 

t Jr .. u11.:. \O.loj~t'" P..10CllD ,.. !ron1 the .... r ...... l)·;i:.·r. 
c: ......... tu.J::,, tt lad, ~ir~d th.tt :ht> .;u~dll. ,. fn J.

h. l.t r b'-· ablt tv pt"r!Or111 il ont.t J~i.l .ar.ttlji •!"' o: 

:t' ;.;. . du·-. t- .. \ st~ru \\ltho il u1ot:J.rL1n~ .,r v p ... , • 
I .~ht!'"<!" r<l'I n11 n .. «lt ipon 1?. 

.. . .. .. , , .. 
_ • .., .... "~, . . .. ""' ,~ .. .. "C-• ... , . . ..... 



Statistics and Reliability 

(tt) i-'r(jn t HP tu t:.rrac !.ht 'l'J~ ... lt 1 •• :;. :JtlAf'tl 

r··~··r•i.o~ tht: r.u t:c dl r ~ t-;..; 1t1 Jo:- ~ta:i~r ... 
lor\I! t: • c Hr.h 1b1ht/ or OJ .. Utv Coh'ro! yr<>

).!T 111. Ci.lnn 1 rt•hJ.lnl1t, ~ .t.t •!II· d b. ~oOO 
d··~q;n .. .,, [e; ... ol q li.aht, J ;;r~i ..oll ol tdrt"f 11 

rrt.Iit ,.:.scturt•? \V .y , .. t!-'.~rt d nu"·d tcu St 11.~ ... 

1ltii1 Aod,!'-.ui:~ 

(U) A!tno lKh ... omu JiltotU'."tH I t.n~ ru.iy uo;~··" 
t< r.J.\lJ1f! :..1. pni..a1cl~t p1t•a1I !i.t> CJ i-.c <J t at1t ~ ... 

lh"• l.l 1:.111 ht< ptHn f• ·d Ult that ti-.• pri;~r· --Ji :u 

p ys1c11o 111- t lt. tH L ,,a•Lu td't-d '-\.1th thti n .n, r,, .a.1 
t"\,tl :~non of fll' ... ":o.U;:'1l pht·u,,r,,, J.J. Ah •<.t n •i" 

·4,- r• COJ.tnLJL" th, rarri f'l, Jldl Jtt• o!, eot'.at· ;.'°a·
:.urncr.ha.. Vr..:t' n ... -.t he.~·'~ • '' .:arf"h t , .. Ofl• r r. l .rz 
(or ot.l lt l ... t ... l~v. r .rnbtt<:"'8) \A.huh t Jlj l'•·pt.1 c.• l 
:rt. q .• tH )' Uto:tr1b·2tton. 

(~1 :>: .. u .. 11 111 ,1.nah·•1&. by •tll.,.ltr.t in- •• ·•• 

provr n UJJ \&.'ur~h 1n ~~rent rn tn\: t1••lrl1. • h,.r • 

'" OW• 'r n o1ny :.A.(Jr"~eor.!o 11 ' 1!' r.- ab1 .i•, 
t.,· .• t '\I.ho l ~.tt 1.r "':.1' e!Jll t t. ~ .. an;.tl 

r•h •1·~ci-1h.=..•ho11, ll 11Ht••·~warr• Th• 
n in1 rr .. r.-1 reo! r•• i .. srt ... Q?.ly 

""'ring. 

(UJ U .a." ~x.trutll• "Ctll •• cA l .• r .... ~ •. d.t:f!1 1 

~1n1ple prQbl+1 rsu~. "'' !;rid tJ a1 U\;r • u., t ur• 
°"' 0"' (• mJ., bt:~ln to t,Oj( f1~1wn. f.: 0 

.. '+"'r)'CIZ;t r fll.)'.J. .. 

rP..,a1 Ha• odda oJ fhpi ..11Jt a ..-:<111, u l hL-id.a '(1 r1un~ 

up art "0-S•l. U I ia-.: tl:pp<da 1tJrm.l<:o.n, 
he.ids, thrt•t t.m•"' ln a roA. 'Ah.st d.t< lt.t.• udd~ 

u: st•·ttln~ hr.,,.tJ~ vii 'h• flt xt thrtt4"' Uh'.lv:Jb~ ·r.Hi; 
dnyon~ 'A .. di n rtr.J. l hor -., b··t »l' .... ' lid ~ · (1 ·' 

tn .. od<lti .. r .. •I ll "U-'.10, tmt !<tl! luu~ at .. l.t:!•• 
n~trr• corr1iJ!t" prot,h·11 . 

(l.i) A h·•t ot IUO rl1·ctror..c '"''·IW' .. ~i- •I OWi 

"'" r).1-t<Jt.t'OtiJl <lLstrlb:.Lt:or. .... ,~ d rt·•·.-r. lit r f 
lOO hour~ Hov. rn.an\1 o! 11 • .-: ,OO co·upo.-. .. ••r ,.., 

.... ho1~rJ, •• ~xpt~1 tu '"'1 d4r1r..; ?tea Lr"tt ~O 
ta< ;.r"''> P· rh"p th•• • 1n i•.irt' ~r~i!tr•• •·r v. dd 

>'"'''""" th"'l th~ an,\Acr .s r, nr,!. :>O. 

CtJ) Rt r.e1.1l:; fr;.un-.• ..lr.rooa Lt J;t .. t..tlc:"rr.t:r.t 'l; 

.i r&U1••r prCJrnua•r.t Ph~·~11.:u1: ...... J. ~h)' do·•· 

..... u • .a l.1.,h -nt.•itrt·t! ~r r.rl.,,b11tty r rorn u--J c;. ... 

ALBm N 8£1'~0~ 
p;.,,,cut 

Ouoi1ry St.:~'"''"'e-l'<l~nr, Oe-1 Iii •l'M'\ C,.dnance- ? or• 
tu S Rvl>tior Cc. I 

(U) A ~ino1t.1 f' 'Prc..b!•·n car. L· "''dt ... d :.r, · \Iii 

io.>.41-V Cn .. ·•·n , rr.1tt .?t: J..1'h a ;oir. :-r.;.J'bthtl. 
ho .A Ul.Jh~~ ro.·.~:. Lu~ t1r.~ :.o •-I .r'-" •ll l'-•t11111i " Ort: 

h1l\\l't· 2l ~""e:-•p.rotl.t1b1h:.;? All o •tth th' :t.1Ht:.a.~r 

lS r.c..t dt!!~c 111 ·o call _\ .. •·. it .. id? r•''1 art.•,. 
to 

t•r.tUOtiil po11t of Vlt'"At ·},. "'H'\A:r>:r lS QU\:o.OI•. :!i .... 
H tl-,t. re!l .1-t-1htv lti ..;5a:i. u.i.tl'!'nrt u± l(l'9, JO~,.'<.. !, S 
a.r. plt' 'Alt: r.,v, ta hrt tv.'~\.::• ns :r..an. rz l'l~.,e 41 
'U ~·'a r• C}blti·d h unb• r c.r. thr ta-,tc'.' 1• • \:l-
(j • tlV -.8 r ~ ot- \ .-. ..... ~h ,~ •.-.itr , A.O 1n.s,; .. ...-s 
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the PINCUSHION principle 
81 Herny Oo•h 

'At. Horry Do-.11S f ,,.~ S<fettt l,c D·,~r101 o/ ,,,... Ro-nH! 

A" Developrnerrr Cen re,, focote { ct Gr U111 A1t Fote# 

Bou•. R"""1C~ New Y0tl. In 1fws 1-'0l•l•on, ft" tl respon• 
,,ble l0t the tf!!chn1col dff~CJ10" of o ftJ1~e '-COlf> pro-
~u ".I ,,,. ' "e dr: .. e/u.~/ ol tp~J eJechOlt•C ~"'.fu1~n1 
a,..r/ sys-rems fo, t~ U. S. Air Fo1ce. 

he t#'f'C~ivt'J a 80.rlie/01 4.1/ ~c·~<.- Df"'J••f' "' PJt111ci 
,n 1931 Mel on E ecu1col [nJJ"~t'"''l er), ... '" l?Jl 
hom *he Collt-(}f" 0( 1/.wo (•II t.f '•o-'"' Y0tt. "'1/,, ltt••ltr-r's 

Oe9tff '"' €/ttctr col fn71tt~erm9 11'!1 l<1.J3 fron '~ Pol,. 
t•t'hmc lnJtir.. .. r,. oi 8100.H.,n. 

"'· Do\1"1.s s~, • ...a rl""'"9 T?S .. oi '" ·'"'11t' ~ of Gr.Jl/v
c t4' COU!"t'"'ti "' f: toctucol Eftf)1~~"l'MJ ot (ofomho t.Jn,.. 
•"'"H•f)' ani II 0 t'lfl' ti., o f 0 ""''• J'V411J ... ~(:"""HJ 
,,,. stoti oi t1ie Se-c~tru-y t:f Deltontt> '" 11rc•nl uWes 
'"~'"'"' '~ ~Vf"l uOfJ(W"I .lf Wl!!'Opon: $1Hf"m\. 

~. Dov1) •$ o ,,,..,.ntb~r t>I S12tnt1 Xi. Art1fHfC.1t11Pht11col 

Soc e•r. A,. .. ,,con A<CS0<1,t .:wr /.,,- rl't' 411.-onc~ll""t•I •I 
.SC t:nc~. A-1"".f!'f•("Otl O'l:inu~ctt tu i.o<1Qt1on, (Jr1J I~ lntt1• 

tu""' cl ~I')" 70''°'" j-.1.e \ o Fe ffo ... of '',. fn:.I tuteo iol 
f->a..loo E1t91~r-s. 
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Lt Ce Clort' "5 lr.1 ""· DCS ,,. !i>r•e. ' '" "• H'.f'Op J .. a~ PP M!, S1'"1'.'0' Lo1 

t.-<* •so.-, until o 1rm "'"' IHfin.1 ... , pf/Gt:"' •1 'l'UL ' "d. Ttrie ;F -+-&,.. t l•,,tf- CG'• t o .... ,. 

COtrf'Ole""'" c.r o.,, . ,.. U .... t..., f , er cr.,"fl r•t. pe•(J' n•I 1 ... 1''!'41. The_,,.( re,,, s J.re-ttf; Jt • 

C.OlftPO!J ~s •"tat #wc . e 4!-"""'-•;1k '""'r"' 01'1 n"l'"'1S•01 n I r /.,.,. F rrtt ~aw .. .,..,.., .w1e fwl.,e '" ''oh""' 

nor :o ... ,, 'I , •.vb' di~~ t-.k ·e ;o y o"''!'01 c '~11 c .... ,,, ott'J .... ~o t>O'¥-t fltrn> j"t con'1ciMC'1t m 

'it r ·~-..rt ft o- J 'i • tl 10f1• r coi-:1 G'~..,, s • i. t te-St' or•'" o ft'!IO,o I~ t:'tb1e PoS r (.il'l I , 

fttCr~osed A1= h\i~ ... --1,s.•· 
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87 Rob.tr! 'ti, S•olunbocl.. '#AOC 
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v.1· j 
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II') l 1 ••Con"'"' <l"r's ~nl .n ui fur , pr IJI~·n 
\•,Fi{-! il[ J lJ wh h '"l•CoSll~ 

th1• lf"r q jrn, i.· 

1 \C'·'~l. •t.~:,oui.0;1• r.,!tr:ji! ouht• b.i1~ 

11~o "" · Sreth~nbo(h AR P' r\ ''· " ,,o,d_,.,,; Col· 
'"lf!. s,..,,l'Wj,·efd. O"i1c. A f..,O"ltfd 'S,, ,,J, It E r.~trottlCI 

,...,, EJf'c-r1col £,.~,~ ... ,,,....,Utt ... crs 'r c.t .Y"<'- gon. n. 
•f't\ 't' oi V~rrf"11u,. 0h•o "'-:l:t'ti.,,,.m Unht"'l••t. ~'"'' oc" 
CoJ ...... ,~ ~ 0'·'o Stat.- u,. . ., ... ,s,,., r1 C't. "" el , 1 frt>· 

1V'°'"~" Cor tral onr/ 5r;J,,Jo,J, 5cC'f M, C '!"1"'"'"'1 t'otu>rB 
q, 

. • 'I. p" ~J fJ"~"'~,, 
' •9.n 0, 

•,. ~I .r~nbcn hrn !~n ou ( iC '"' .. •L. "'M!' G~t 
flllt'!llf lro-- 1 YH t ,a. ... •~i .. •. t rst" 

r c• ~l ,,,.~ Chl ... r s.,.~., ff,tt-f, ..,Js.h "1'°"· D C , ,,,,.~ 
ouq~.J 'o l~.ft A ·1rrt1'f '>04lt<0 L-:.bore1~, L'. S. ': ;no1 c,..P,. 1r, 11-. F,.. °"', .. o~ ,.. .. ~ ,,.:. ,1.* •• 

S•ot •?., A·• F°''"' " '' •"' ~,, o~"fl'lepn ,.,.., Con.,,,., • r J"'' 
r•.-·:.-1 :\ / Fw<fl' o.,,<-, 0'110.. He M• i,. ... n UllO<'•llf-r""l 

.... uJ.. A-otf"t,1r- P'Y.!io .\'~<,. 1?JS ,nJ is r'• J.ol'~ c.-f .un 
Ertlf"(J Clou '°'..,.,o ~ ,..c..r l.c,..,,i~ •:tKP~ ,, olf f...it-d ..... J 

f"'f! ~" F0tc1: A·.~iJ?S •,ei ... .c;.1! &.inde:1 '""' cqt/ "'J" of 
t.F·K.P. Jot.- 11 o St"1·~' •1: ... £.~, t /PC,''#> ?uurf~~ 
(,...,,.,,. N re1•\J 4ssc.caot·~ o#kl 4'r"o 'T'hJ OltN!:;o 

'"''N""'1· He a 1he t,ol.!f"1 d t""o lJ. S . .o.>ut•""IS, ori~ 
!01 ~ '"<"'" '.,~ fut r)Jt" ~oJwe""'""' of <Oto•''O r"59, O"'~ 
'~a >-.,;J.i lrlf:q~~cy w~@ rmol1 zfjt 1n1~1. ~ o .,. 
dolvr ;<.97 n ct.•r4tf''/"' °" f4le fo, a ·co·~1cm1on1 
tl;>f'Ct'I~, - O.rect ~C>"'t•n; Ff"e?tArtC'I Ji.4.,o.o)ur•n.J A~S•"'1• 
i.;, • 
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STRATEGIC SPACE FORCE 
Key to National Survival 

b~ 
Rt<t,ord S. C1to10• a"d Rob•1t•on Y ouf'l9qvh.t• 

- \'hllr 
, ... , "'d a pth' 

c .pall l •. ~ 

- lnl rodu1 lion 

t.1J U.!'~· ) el r• ~nos' ot 
Cl! ~ ht cnorr- OU!> n.H10t .1 "'< i.-~l!il• J:_r w tn. 1 o 

Ir;... c)r rr .. t••·· ~f'V ar..-ns '"h1 ?i t,.v,• 

na •1 on.t.1 p<unt ,f vJr\l. . tho ... t! 1n1taal P'"Jt,•r.t1-d 
tl'tht:t.r·. \;.lpobtlttit..•:- ln -.tru.e- which ~ ~n b~ 
defue<l ~•th uur prC""t"::~l H1111 • ('d \:l'-•lOa . 1\t,t. n tn 
•l-1'-• ?a~t ha,.. c, n .. t l1·ntl: n1~Hte ).truss •tnrler -
, .. ,.t:mat•·oo: n1 the po•r.ntta.l ratt 01 ~rl)\A. th 01 n'-"" 

IH lfi.,. f;•t: "Pl f" ·\..:<· \\tll prol13b1~ he Ul1 e x-
••p::.o:• • > u t h 1m~:t hul1r.~ . 

• ,\ Hh th~ l&t t~nllft• -rnolt~t. r-. rl!:'t.;Tf"66 '\ t -

1wss · h<: U'-'C:,{ l.1111 1lr.·1ul> d.• nonstr.lle , ti 

\Ii ul<i Lt:~ f ll il nu..::;~aic:r tl1 Hld,•rcsl.mt.tr the 

nulzt1rrur.port;'1Tl(e\J1 ~?t.'• aper'-tton!i . A11a 
1 .• sl:O: • ...,,. •Tc. .1. d~.H!l) LU!th ..... t foror...r !t 1TVIVtd 

A'l" Jluq.;;-1'\. fhn t} e m:\JllT p r~•) '°$ .0 1 SjlilCC 

vt·.nu: l· • ~lH l..u .. t.ap~d t-., !ht:lT n1lht ..... rv 
rf'qut t-."me·Ha. 

- The ur,:encv of d«v<!lop1ni.: a •pa«• c <p-
1b1l1t\ •> h1 ... ll tll\ -..et ')y th ,· folluwiu~ l.t Gt l" r:""J: 

(II O··sire ! o r - c • .,11tii1 c µru11rr,.~. (.?) tnl'! ne"d 
(o r nuht • ') v1i.:1!anc..- in <.pac1· "" 1n all 01h11r 
ln·a~ o1rces>1blt- 10 potentlitl opponent~ i\~ "'t'll 
;u I• ,,, (3) nal•ur;al µres ti~c : (-II m.1n' , drsv., 
· o ,-,..plon: th~ ur.~nown . 

- l'r•H <'»sin" ~n .d,•q i.t't• s;:.ace <apab1l11, 
re111.:.rc=!: 

I . ~c t'r.t1f1<•1lv - thn• "'" m ••l •lay .. br .... •sl 
in itp:t.(;.e sc.1enc..: -

~lllt1ar1lv-:n11 ,,.,. :nusl 11<!! as c •pablt- "~ 

~ r..- a.~hc r nJ:ton 

rl. hl oper..ate "'e.ipcm. '-.r•tems \n ap:tle 

" ilh m.s•ton,. pC!rta.tn ng to th•· uarth', 
tu:rfaco; .• nd, 

!.. to .:c.nd1.d , • ., rt•i -10-ort.,1 •ntl 1> r blt-tu

orh1 : pera11o;11 b1nh f..,r de1c:nshe aoo 
!:er.al"~ p .rpo~r• .. 
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-
- Hl'l!lt( •>n rt.t• thrt•shuld of ,PIH<' opcr.)

tinn~ doc.!s nf t :u..o'O!nH1C d1v thcr- lht• roJ~ vi 
u,uo: ,,J dt·H u ,. or c.i!t•niu•. fh(• b:t!ltt n~.~d ot 

'"' 11:ft•nttJVt' ft:..trce (to ht. fJSr•l as u clt•t,·rrt•nt nr, 
l1 the C:.t!it..• uf J.tl,,c:k . to Lt .. t1'ed l~ a rt.•t1li llOr\· 

!t n ~} ind n l1·t1 n•ov.• IOTl \.'. .,1111 rl•rn.uns un· 
ch,\n~1·d ~1th lt ~ rldv,ut u:° spac;1 OJ•er,,t1on . 
} ur1h'"'r1 Lt41n~ 'n 1r, ... thrt•~huld ot htJa<-e opcr"J

•• ... n ... ,. a •'tHL~a-. ,,11v alt1•r th~ t.1.-t.M!-OH ill 
prar dplrs ul mll11.1ry ,.lrHci.:v .ind l'lct1c". 
Ho'.a.1 ~er, thP r:onll>HH.·d lt•c.:hnu:..ll rt.'volut1hr tu 

r<.tckct cr.utnes. 4!1lr H l irt·:-.. JtU danct.• ~nd 'Ofi· 

tri•l1. pr' p•·ll u1ts, awJ , .•. :-,pvn .... to~clhcr ·.\ith 
tht': 1 r.varonn cul' r ... p.u.t.· ilt~l11, lio-: .... pro~idt.• u 
toa;.·d itt1.111 :or ,, tut.tlly ~ha" tanal\ o! "'i> l\t& 

oflc• ··d\t• nnd ch•h•n-..n 1• ...., , .. ;1p ... n ,, .. t.·mii ,,r:tl 

n1.l1t,1r, l.\tl 5••fi • ... htt.h 'Atll r•··•nlut!•11u. ~ '-·ur· 

r~nt '' • epts ut n11l1tJ r\• up1•ra.L1on~ 1nd l O t 

a 1Jur cx•c•nt rn.aiq· CJb-.c lctt: c urrt.•nth• pl 1nm--d 

o 1pnn Ii~ •h n~ . 

• , 1.to C or. ... rt • ol thr! l!rj~teri St ,•c• Jl µ.1th 
lull 1pprr ,.,ri 11 of •hf-'! ln\porl ttlt,.;t: t,J· tl .11- nc.,.. 
er 1 ul rd tr. hn(l\(IJ;' a • .. ! v.1stl~ and 
~\\Lftly tu ,·or.R~n. ting anfl pu;~i'•I! thi! N ... t1•ln.l:l 

1 cl 'iJ>"" \ct uf I )<i~. \ rn1;Qr 
JlOlt.1•cec!1rctl 1 .. •1 • .-Ccmt-:r~~• 1n thi, '"t ><:Is 
th '1 .. 1t:tt\•itu•• 'n ip&\.•' -;ho\... lei f.>("' cJevnt•·<J t• 

pea ... ,•f ~? :rp St•s. H .\e·.rr. t!.c <.:on,.:rc~ ,a!·1•l 
I illy '"'\rt!' uf tht.• ih•ff'11~t.- in1pb~uttc1a~ :i .... ~oi:1~ 

Hf~Ll with 'he S)J.tCt! .:•~e . lu r tl.e.r rl1.:•, !an.·d th,tt 
1'Chvtt1l·~ pt .. c 11lar to, ..>r prin1~r1l; :t~!':JO• 1-t~~J 

,,Jlt1.1•~,· dcv«lupm\tnl vf wi.•aJ>C.'>flF -.y~h·rn?J, m.h
t • .r; op,•rauon><, Qr the t!l'l1•ns<! uf thu Unll1'll 
~l:\t~~ (11u,;hu.hnL.: the r~,~:"\rt.:h ,u1d dt!v\•lur.1n1..:nt 

nrct>~'·"Y ll• m•kc 1•Ht:~l1Vt· provi ~ion lur tht.' 
tfrfr•r ~<· ut the Umt"d St.He,) >hAll b.: 1h1• rl'~pvn
s1hd1ty oi, .;nd Jlh .Jll be d1r.-c1ed by, th, o .. part
n •·nt uf llt-f t"n~c.·. 

- lht· rho 1cl1t~ C'c>nt..llru.n! 1n tht.-:-d1"t. C1l~ :!'l-lt.>U 
tu 1olh•v. ar11 =iob1•r -lnd tcchah 1th• ~o uvi, •nd 

Che r1·~ 1ll1n..._ 11111tt.arv c-npah1luy caTt be a(_ l1l>t! 

tur 'c~iou ;t)~nu 11 tht· lhSH 1~ pcrnutt"d tu 
d1•\l•!op 'hi> l lp'lhlhl\'" '-ll!-\O II 'ht' l,;.-.. r«< O!!
n1z1n;i nov. th" null 1ry po1 .. n1111 Ill •P"'"· 

- D1scuss1011 

- I ct u§ 1tr11t llt~t ru~lltary apatt.• opt:r •tton 
•'1•'1'1 t•rOpcr pcr•P• c ta••. Tht" Unttc(I :'-\Catt·& tnd 

'Ru&IUJ h::.ve nP\a. al huT"C'tl the ohJ«"C.. t.v.• c! hurl· 
1ns.ll 1tdh1.,.o 1r 1uoro1ts •~ound th<', .r1h. ~I'' ,. 
? •\ loa<!s 10.i!l nc": L1 ! 1rl1-.i tn the \iC:&nl' • e>f 

la& 

moon a.nd bt:"l<>rc..· lon~ too:hc-r p-trt.,, (;I tt~· .. .,,,l.;tr 
~vstern . Gt!lhr.~ bcvond the ;ola r ... ;·~t..·u ... oJt 
lo otht:r ~tlr .... , for t•x.1mpl~-·""1ll n•nilln "ttlll •' 

dr~a.rn tor,.. Ion& ~lmt..· to con1t- iur t"Ac tt"'fl"'-Un!i. 

I. l h" Vl'lo,uy 01 .. ,c •P<' • rom th" & lilr 
s-. ... tt·m-1or an ''l>Jt,.&' t .i. lut.:h h •5 ,•&C4tfH•d 

:h•· t'd rth •.,, f 1 f'ld--10 l lJ~J•1· .?.o nalt.~ '.'i I~"'" ond. 
lt tl)(i•:-. J5 t111v•"' l"' n1uc.:ht•nt rg.y '-:.>•"' pe 
the ;un'q ~ravltattc.n.il held a& h') c~i. a;:,-.· 
•he C:l.rth ' -.. ltr"lt.J iltH1• 

\Jt,·r t.•sc. iptni.:: fror11 the ... o].,r H/~·i~m. lt 

v.ou.h! bldl : .• kt 10,000 \'l' IT~ lc\r Hl >Lj• ... 
10 rt•.H·hth~ 'lt.'.!l"it.':-t .. tar 11 ~t· >Hl<l i~.u:1 

l!•'l up :o .1 jJl'r<l Qj '·'Y 16 nnl .. s/s1 umrl. 

- Otl •"r ... t.1r' .1r~ :ronl 10 1 .tr~, .. ,. to l)nt:· 
hull l,11!1cn ttn.c~ !,ntl1t•" :\·'·"· •till. ,.,,. •.t.111 

"'~\'lUU!tl)' til.JV Ill th·--- 60l:tr ... y.1:>tt.•ni for tl •"?:"C!l

unt. h1 lt·rnu; 1>1 MC.~n,1!l'- JUn1p~, t}, ... ac1 t.._~,., •• 
nunt f>f t;r.:lhfll{ <nl'·Ud<: tht! c1rlh 1 ~ ntnt ilJn• re 
tor 'he •~rtit turu 15 ff rna3or ... tc;>. HlJv.ot:\;••r. ~c 
hav1· 111;,en orly & v ·rv um ~tep tnto r.·nl 1·1 

"'fl-'\tC. 

- 1t tppear:-., Lhen, lhat ou r unn~cd. tt1' LJJ)• 

cr:l'1nr !'! 111 ipl.C' • ~ill pru-t>..ibl, he '-' .d flt"°'• l r 

p .. ~tc • < \l rc.:ic.;.or.s to itt..• '1'"' tft."IH pl 1r:··~-.. ul our 

soldr h\'"°\tcm; l\!.·tr!S and Venus 1'\nd 011r rroou. 

Tht! mc:i.n dLsta.n\.'C'> to lh"•'e n.:ar pl.a.nets lTC 

t..• xt ren.t·lv la q.~e. to \1..l rs , a bout .:;o ITH 111on1nllt:~, 

I«> \ t~nu~, abuut ~; 1nalhon ll'tle , and the moon 1 

onl•f ... bout. .!40.000 mil'"°' . A.s.::.unHn~ ~tr.il~hl 

lint• travd :\nd an .. ,er.1.:t' :spt'«!d 01 zs,000 rn1le'J 
p»r huur, ii would require about d3 day~ to go to 
\:ar,, 41 dari< to V<•nn .. ,.wd 1.,,,~ th .. n h"lt ,, d~r 
!u rt.'J.ch the moon. ll we n~'.\.t considC!'t th~ tar 
p)ant:t~ \lotthin the .. ol ar ""''len1. ~.:pt •ne, .!., ... 00 
nitlhon nHl<'~. and Pluto, 3, oOO m11l1on mllt.'s, ,, 
une-·.t..sv tr1p lravt.~!tn.: .u ~~.000 mih:a per hou.r 
iu" hlral):ht lint.• \t.'\>ould r .. q1j~ re l Z. )tea ro. to re,tch 
;-.;.,ptun" ;in<.t !I! y.•a r3 tQ reach Plu:o. l hia b, -
cornc• a .. 1cou1c-1r.1 portton of nt •n'• ~urrent 

I 11• ~pan aad. ohv:<rhly <'on,,1d,:,ral>lc adl.'an• ,., 
in prop iltdon rr.usi b\.• m ... tdt' bt..•fon .. "Ut.:°h tr~µ~ 

wun nidu 'I.hoard ar\! conh"m?latt.•ri. ,\·~ r\r. c'
pt!'cl1 ho~cv-.•r, a con.,..1d~rab}~ :\n\l.HI!,:. ot both 
~c1cr:if1" .nd nn.htarvtpacl" Qpcril:i.1n~ tQQC'O.: .r 
1u ru:kr .:.arth or-bn1t and ~tth1·1 tht· ~t?J·l 11 .tr 
\Ol Ut""..c·. lmport,1nl n thtRry op~ .. r!t:1 on~ !n sp.,, t. 
-ill 1m:n11l. i.11 l'l'O lh<• Jol101.1.11i..: fair n •JOr 

trc \ S; 



-

h. \trll l•" 1 ed furt 1r!ywarr. 
1ra< kllli; • 1 81<'nia, and 111•.-l111o·e 
de• 1•n•1 u h.~rc c-ptor vr-h1l 11• 

'· 1trJt•}•Corlut '"'' p n J~l \tr• ... ,lHlt•-.. 

d . .!1·Jl>,r' 11tlt10J1'try ·~·u,•llHc v1 t•lc•. 

1•. ,:...i4.'n•11 H_lt 81 t f! pl Pt 1rn • • 1•d ior 
1•11 ,~ r;;en y • 'rliJly. 

,f las paper, •he dol.n.•. 1 

< •IA d• - ... oru1 t t d ••llun f w ··r w 
" •I rela• 10 H. w l.11 I •pac <. f 1.,. I 

p y!o11I l>p I• P• rh •p~ -w1dt 1uag ip f1c tV.:rt n H.u~•1 tn uatl \:n..:ru an 
< •?•b11tw. l! .• ·y ahu 1!.o"' lh.\I th.• Rus•1ans 
ha·.·· 1111 rn 11;.iu, "" ort,11ln11 p.avload ht>a'dt!1' 

11.,, lht p1~I ul '<' hol'" 10 hav .. up n"arl. l"'O 
~ llrdl o r 111or1• la•r.r. Up 1111111 a 11hor1 turn: .\go, 
\\c did not .,,, •• ny 1ppro,,d U.S. "t1h1cle11 

""h1ch ,. 1uld provu!e a pay! ad 

booater. 

-Sm~ll lu :ar and 1ntcrpl11n.,·nry pH lo.lid 
arq 1 g pab ••I) <'1:1 be bl II cd b~ asln • e 

be a:cr pm.er o{ tlut 1hor, the J .p1•er. an<! tlC' 
Atlas 10 <' rr~ ~ 111a!'cw .nto SJl"3C~ wh1 h 
1rnn11cr 1 c r q'llr d t rmt .1 -c:t ty to the 
aylo.id \"ilp1 le n cau i· of it• w r· 

n ~ bo 



c11n loti•(.tlh• c;.lrr~· :.h~ 1:rt•.d.h :11t 1 ctr! intn µact 
.H :~ ... • arhc~t II rno: . th<• .\tl.~.i, .\Ith t:a• 1rld 1-

•1 ·1al l•i,QOO-p ir~l h11•h-, n<'rµ, ,.,,.~,.de" ··lop
uwnt which -:ill i::.eth1 r rt•prt!Nt•ntft 11 l!ftn.tll t· r 

1r!r!1tlOl'\itl • tlor1 thO\n th•! t:>flor• n·qh.rt«! rur an;· 
othr.r Hll5"ilt• prcst~r1th -~dt·r rlt•\:t..•l ;1rrJt•nt, "au 

pl•<.•• "'"'ii.Ji l'·•vlo.id" •·l abr H l0,000 p<>U11c.ls 111 
n.l'&r•,1 .lrth orh1 ~ "" :-u·d u-1e.l.n1n~ful pavlo·,d19 l t.n 

l>•· ~ .. rr1<•<l for 111l•·rµla11.,ta r y mi•sion~ . fhe 
• orn!,,.~1t11.n ol ,, clu•l"r"d t.5 rultlion-pound 
tLrust b.1t~nwnl boo1H••t v..1th .i mod1fH•d ~\tJ .. '\'i 
,, !de<I < 1n pl>1ce ""m•· l ~.000 p<>OJnd' 111 orb11. 
\drlrn~ rhu .l0,000-po md hL)(h ""·· rgy i.t;;,.,. to 
1111~ i(roup wouJc! rf!suJI '" d capat..ility of placin1; 
aonw lS,000 po11r·oi• 111 ori.11. A th r .-e-.t-1,;c 
v4· .alt-•. con .. ttH•ng o:, ttr ... t, th« l'br~h•rt;•<i l.5 
r:ulhon-po tt i u,r·J~t HH', 'hen ,1 nt·w lOC.000 -
1'" 1 J h1i;t-- .. ncr1o;)' 11._, .• .rid tin,,ll ,th<!30,000-
p91..'n•J hi;..h-ent·rut 1pJ:.11·r ~ta~c t.:.ould pla("t! 
"" ·~J t .. >1 •jc" Wt•t•rt tr .ovo :ind so.Goo po1ir1d~ \lj 

r~tr·t'3rl O'fblta 

- It "' rt•A or 1ble to ~ n.rl ·" fr·1111 thl~ 
~ 1rly • vtc-!en t• thn1 tr.• I' !l1ttnli 1 nke•l f.trtht•r 

,hc.&d OtnJ•·r than\\•• dulnr tlt t .. a1u ute-d n1<•n.· 
1, ·1rltr 01 th•· ''J''.Jre tiu~y 1Ht'-' 111 -,p.u e <>pt.•ra

tH111•. It 1s ;!,.., n•ason.tblt: to< n1 hlll•• llt:u u 
v.e e. r t" to appr <,.<h the cai.tt.• 01 pl"n1.!Tt"~::t tht": 

hu!i""'1arh art• 0\,1k 1 n~ Hl sp.\(;f" cap:'lb1l1t\ Hui ,~x .. 
plou.u1on~, we C":tnnot (;:tllov. fl i..m-t ll •uu.·rume.:nt 
p · ~r:im of rc,..,.;i r< h and de\•dopni. nt to"' ird 
~hor '-·:r.rtn "'°Od)s. l nslt'f\d we mu'!:tt ect L-tr
s111nted ob1ect1v .. ~ • n•l then 1 ... .. p- fro11 ""•' r m.:iriy 
of th1~ UHl• rnu·dtatto ,;trp~ bccau»e: o f th t·. r "·o~t 
::thd tht"tr 1:.- r lv oh-soh .. ~Henc..:c. 1ht: renaon w~ 
•ho11.ld lq• t o<1pp r oach !he R11s~1an ra re of prul{
r "-u;"" aJhould bt"'tCJmcc h ·ar cr ;p;.,,..~ now~rnt• ra t h· 

dtai.: .~11 1t1• :"l iliCdt) •• ttr,.at tlv..:nt..·n~ <J/ \.a r t<.t.~b 
ap01:c:e Vt·hu.:)t!.., !or the ....... ver:tl n1!!'4i: l Or. n1t· n· 

t1ont-rl t•.trh.•r. 

- Dc fcns1vc P.ll i.s1ons 

.1s earned o a by :\ 

- rhc mo~: pr.sc'tc lane eoffrl.:1ve 1p1.r0.1d\ 
dctt"c.~iur1 r tarly -v. lr-n r 't• trac~ar.~. a1;.rl tit• 

110 

~tr H tto:iot t:n..-1nv lCU~.t·s a11d IRB~: 1 -. nt.t'f vcr\ 
wdl b.- lnr Ht~h lhc ut1h1.ttlor. I a !an11l;· 01 

tcpn( ~ vl"'hiclt·"' thJtt ·NtJ ild p< dorrn th••"'t' opt:r 1. • 

tions ounn~ th,.. tn . rn1 11.! JJh., .,f' of thL" c: t•rn. 

naa~de. The c 1rreri c"ar~h-b.tsl"d tppn ... •_t_C"lh! ... 

10 11<;, \IC BM probh•m ar,• I• rh •uc .ill;· "'' orn
plctc .and t:normou ... Jy ••-<pt•H,l\t• in v1-:w aot o:il 
of th,• U.-i111c problem bur 111""'bOl"11tt<-d p'ublcm 
prt.•-;1-.iih1d~ttl. tioph1st1cat~dci~co ,,, 5 1nd tl".t• n1an): 

d1 rection~ :ro:n \\}tt<.h er.t•t r1r rnl~:,ah.·-. c "-" ap ... 
proach tlllt< cut.:r~t rv . 

- \ rno-.t a.ttri\<.ttvt.• orbit , 1 s• .. &l,.•n fur u-.. •• 
i'\.;a:u:. t cnen11 1Cl3!\.l 1 ti1 d 1.Jruti.t lnt· u· 1aur < l amt 
po•A·e r ed tlll!l.1 t:i. une whu·l, d.·~1·L t& and hoir l' 

tn ''" th .. IK radiu:ion fro111 tl1\.'.' r,1" kc:t exha isl. 
Th;~ ... t..:r.d .1.11 n.!··~ \.' .. ·d :~ d ... o OS.!·! • .! trJ ~ 

t11.111tte11 rh.1r \t1un. fjt."'pt·tdtttl! on '' • r tn t!. Tnc 
!( 1'~1 l> ll\ Ille f" rl; p u 'Wr Of HS J11ght "h"n 
tl(" ~1tntl t~ b1•tr.~ 1,_'"0Hlh·ri: ll t~ tht•TthJr II OV• 

ug ""l"!l,•li\~f![., el ""ly, n1•'1tu~~ !ls tr..tckir .-u 
.11' Qr.::ept1<w1 cousH·1t r1hl; ea•1er t't.,a J".._ r a rt:

cnt• rini-: w,rh,•.1.d nnC its ~or.1h1 tl .1ted d··~oy . 
In adt!iti.c,n, d.un-t~t· vr des!ru1.·•ion ot tne lar~·· 

• Offensive l\lisslon 

- Tn" in1lua ry ~1gnif1l.ln<:t· of orb~: in~ 
.... tru.tt."..:t~ \4(•.Jpon dchvcr,· ~v•tt" ·n• 1' !h..'lt :.h1!S 

provirlt·' do: •crr ,•rit C'.dpab11t:v far 111 "''-' '"' o( 
1n;:tlun_..: h~· r~to:flre: ach1t:vcd. The -con1b1n:ttton 
of ••norroou~ fhto::ht duration Ln "P"C" ~nd 1n-l11ght 
,\t.•rt1·d ....... 1por tlrl 'er~· po:.,nt1al provide· ·• 
1•nt'lU~ :ind 1naJor nuliciry ~tc!va.nta\:fO!. J !ua 1U· 
\:'lrif1<?c r~m:t:1n t"ven "'-tth tt•· rcatr1c•tun thJtt 
thl'Ar• "eh.ch:s orbit o Jtslth.• o: "'nena.• h rr.ltH)" 



la in d rcq .1 rir.~ no r~:11clin1;. An liJ ir 1 
ti n Ol thl ll,P•"'rA~101dl t..apacH, •n rb.ts•;.;; 
bonibcr l~ 'bvi u~ l rc:..111. ., curnp.•rLliOn o: th1a 
t~i- .-. 1't>r 'Hlftmnru·t! tJrbiltrh! \IO(!llJ>CH drh\rr\ 
ve:hi1 1, 9 o t• Ct ulti t tlk lu t.•rnp .. of l\\O H> isvt:: 

y~artJ ln '<"!.Arl ,1 ""t"Vt..'n d.a·,· ... , tn<l • tOrrc•pot I· 
ingcornp •ruon"o 1lcl ~ho ... pr" ti Ill) unHn .lc.-d 

c1pant\', Thi" Aould have u1 en rn1ous cllec· 
on r.,dudri; d !tar <~st :or ·hu I p~ ur v~ 1dc 

n :inbcr c! vcl11c.cs v.:11 



ill rt~•k· ,, •, lht • bumb ·r 
11 

.• "'--'' .inpr:Ht . \...11 til .. '•l 

lJ nl " •·•hrr 
!11,11 tf l'"t i l •1 t. "' hh le ~•11Iirtt.•• r1.t~ 
Uti•v c •ptlnJ 'I•• . \ r ont• -. r,f1 : ti-.~ !H' tn.1r1, 

V.:1• 1pon dt•hvery •o t •• r,:yt , aou . • o i 'hi pn11c.1pal 
adv -..1 r tJ.:' !:Ii '~ rtl< "'V&lcn1 'r~ pt·"- uh t !"ly l & - ( i

tt•'tf ~ 1t th•" I u t ' hat a u1 Hl i~ not prt..•~ci.• .• 
'hr \~Jtrhc•lti1I. \t th ... utht.•r enc1 ot tht• ... pt."1tr . rn . 
lt UI ! t~<·h ti.fl: tt ?(· Ui1 --.on~t· of th1• p lcr • l d 
tir!v.Ltt!.t p;t•fi 1rt.!· • .... 1 ... \.•c'l, r:o111t· <tt·d •41tn tl 1~ 

rnan in th•", rtu:.1n.,. ~i.·s • cn1. I tdo r ... 

tt.n\t( 1·.,. , ,.c.)H:t:: Qt n.t! Lwnt.-ftt:.. t}, ,..1 ar,• r1. n-

- INFORMl\TIO?\ MISSJOJ':S 

- fhu '>i!l\lt_t o• 11tt!l'arv u r lJHlll 1nlorrn tt1 .n 
Ol~StdOJ ... Hlh ..i~ tf•t.:u1na1c..i,.tnCt•. "Ut\''•l!Jlnt •• . 

eun·uuur.a tluu1 ... , nUlpp1nK .._nd V.t!dti:t·:- b;.u1 t l ... 
r•.ld}• lwt•n rL\:O~l LZt•d in •tu~ t J\l'ltr\. (. c>n· 

-..1r!1•r4hft• L'lttph:t ... 1--. lti h...-laji.t p :l on pr ltr'lnl~ H> 
pr(t\ tdt• thL·&~ l tp , bal:llt s. \j,: ti n , 1t l)i worth 
JM:1U1U ~Out . u ,, "·pi-.;al l!'\Antpit tL•• trt n1t!-.dou5 
chpdul.~v >µer ttltHL" u "'pace "111 a'foTfJ vv• r 
l:Urrt·1 t lpproa,h,~ .. . Pl111:1 tur e1r · h rtr<ln· 

u l !tts.11 ("t.l' • n, t c rupJ;itt" f'hOt'lJ!t.1flh1c, h•rr1 ~,and 
infr,. r,·d 11.'!qu. pnl~nt in 1t<•tt'"Jl1tt:&. ~;ir'--•Jlttt.-1' tl1 tl 
OJJi..•r l l• 1n ~lrcnl •r nrbrt" 

"' !~1101 \.a 11r:-.te1n 011 it-. ' ran-n1t tt, ~ • r.,, !\ • ·r~. 
rt:c(Jrdt-rt', power ~uppla• .t1 , t·tc., 1r1 -'l1h1J :h, 
pr.·J1c1" l<c!1mt I »la1c-of- t ht'· 1r1. 

. l\llUTAHY SPACL BASf S ,\°"D 
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-
b;,_ .. lnd °"' 11 r111~ht rel 1t" •o the l11111r• nilt1onal 
mt ht 1r~ •!»• •' pr.,~r;u11. lt 1» "'ilhrn tit .. "'"lln 

i'\I ~t'1l11.b1laty ''"i lY to COUSlrUC:t m uu 1•'1 
pc. r v~hiclc• pu"'-t rt.cf hv c't.t•n:t1 ul ll .... clb \ncl 

t ut.t!a t• th~•n :o l Jntl un. c.t1tu1 trul t •• 11·J n1~l-nt ... 1n 
n ot b:t••. \', ha1, thl!n, car \lat• pn•t1e1 ntly tor• -
i ln Uu• "":a, oi dlrc: l nltlata rv bcr.l·ta. : ron1 

h >JH•J'ala ns' 

I. 1 •'moor "~' LH• a spiu e )'~iltfornrnl :"Clld>' 
l'>.1 I ln p •" .nnd 111 , nor mo~• in sll'c 

and n&A•• n'1 .tlvC! to an;• ! .t .re 'tlldn • 

rrn&dc apilct plit1orrna. 

l. r. moo IS a 'hlypr·d tat..lca:<I Slab! 
apa pl 1!1orm. 

o rnoo i I\ pu·e 
aude1:r,. 

1 .. 0 .rr .. or" .tcn .. 1.o 

I. ntar b""-' op1r1•1on" .. 0(1 or 11 u•u1r 11• ro!t 
'\\hl·n vu~v.'-• J r~Ji\ttvt• to the n11h' try n1 .. ~1on ... 
dll• 11~1<·•L t •• t H• 11rs1 d11c 1sn >1•m•· of thtt .id
v;. 1 ,;._·!'t Otlcrtld 1l ..:u1nrn l'll All•.11lS ar l --f,.ic t• 

~ll r. l'I ti l!ICe. 

- =\. ttt•A .,.,,rd.& ar• \n order •1e't on ho~· 
h..nar t.,,.,t. ht lp• lu th•· rn11"ion1 CJi d••Jt•n~e ~nd 
011 .. r~c. \& pr,·.rnuslvrtacu~h·d, the po~o1b1hty 
t.:~1,ls t~. hnh 1\h th ;t >-t• tp•ln!I atJch Uil ••arth
b;,scd If{ fll'..''11 .ind l<.llM'li 111111 u,• l.1r.:•· nc!'..1· 
tr.tl1zcd by .. spic• svatt•mo1 Ol't•·• tton ond .. arh 
dOls·r :r11on. In "!d111on, conv~nllOnltl ""1tp<>n• 
oper1111ni: ir1 th" c.1r1h'• :011noai-11"r" could tlso 
b., : rout r dtzcd 10 a m:lJ<>r e><l••n'. Hov. thc11 < "' 

.,c .. pon dehv. ry be i\c:t"ornph•hed to m\11>ta10 
our n.•ltonal policy o(d,•turr'1n•e' 

- '-~oon base prov1d.•1> a mean• 01 con1• rod
'"~ a toti.!ly r.t•'4 o1p11ro11th tu th.., national• ohc.y 
01 ciet• rr.,nco•. Str4•egic V.cllpOt> delivery nui;ht 
b" <a~rletl out d1r1•rtly or u.d1rc<.1lv •hroui:h 
rel a·. ~omn\l\;id <.on! rnl ! rurn a moo:i b:1s.,. 

- Mtt• doe• nol nr.. '"'sarll) n1can 1" I 
"'" p ns ma• b<. laun hcd from the rnoo , but 
ril'b ·r lhAt m biu c uB erve a a m;,ster 
~ra11 n1 c nt~ I b.'lwe to dclivt r the ncccsstr 

I •elh •cnc:e 10 nc11r•el\rth orbi•1 g "I'"'-" I! 

1cn1s .ap.1blc ot laur. hing "'•"?""•· llr.rc, aga1., 
v.r c~noo• .1HorJ 10 "''" '"' rr cmy n .. , ulop 1h111 
~pab.1!1, alone. 

- F1rJ'lly, th1 1110011 can bt• •H<'d .11 a 11our~" 
ot IM.!ilC.: rr'-th.•ri ,1., fur 'J e by 111an 1n h1r. opt..•r:\· 

~1Cln!i un tht> nH>·•n i\.1.rl in spAt.l"'· ~1..-lnv ol the 
dwmu:al 1•l<•n11nta tound tm <"1'rth could allio 
.,.""1•t nu the nHJon. Fur ex •n1ph·, o"v~en 1nav 
bP .,,.,,.,, 1,.d C'h o m1~nlly t rom the rnoon. Ac
curdir:gl)·. 11 1nay no1 bt· n,.C'1•1os 1 rv for man w 
tranopun &uch tlnnga ~5 """I'""· rood, and .:on· 
..:e1vr1bl,,,· ~\.'t•z. "· ~ur .lnd rOCl(~t f•1cl to a 1&ta1n 

man on th~ 1noon .nnd lufi up••r.1.u"-1nli Crom !.ht!' 
n100.-i on"-u h~ t~ ~•:abHshed. }"'urth.•rn ore--, 1ht' 
.:ra•i•a11on.al dvar:t q;c !or moon tia .. r opt•ra -
tton• .. a &uch :.ha& 1norc th.an lO tlu ~~ a1 uua.h 
pavloarl <Ould b.,c n·ie<l {rorn the moon locarlh 
~•(:on _.arth lOntOOU in the •3•n~ s1.t t• v~lnclc. 

Thus, ht a rcHuc:llnl? ba1c tor spat<! vch1cle1, tf 
only for "' ·d•~cr, th" moon v.ould have 1 •er
e~·lni; p l••n•ial. Tb" .. i:iormou1ly h.~h,•r pay
load po· .,n11 <I 11ch1cv"d lhrou •h n.oon lawi~b 11 
applied, (or C»:ln pl<!, 10 • "Cc•w Ve!luclty c • 
p11b1! :v \\Ould• P• rmll hi h·c:ncr \" trajectorl"• 
in spac" and \\Ould •hereby con,ideub! rl!ducc 
1ran11~ lime. In •nv ra'"'" th" po•cnll•l rnilttary 
.t•u {or 'he 11 o r"qu1 r.- 1har the morn be: .,,._ 

pl roo b~ n .an ai an a rl\· cate to evaluat1> ~n 
de' rm!ne hO\\ be•! \\ c11n be utffi. 
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-
• SU.IMAllY nr:!'.tAHKS 

tl I'"' 'At-11 h> t'-''I"'' Ul tr :r f 
' 

1 nJlv nt•w ~r,·.1s h t ._ b1 .. t•:1 

Ulln IC !u h, lsn.itcd, f 11<" 

!.'1t1••I•·· 

"P·" •· ro 1d .u·d "'111 
.\'V. i oft .. tt l] I tt t~ 

._. 01 ... p:u,·. ~~, .. 

th~5 1pprOHh tu 112turc prl>hlt.·u ... in rn, 
-1'1i>-H"l"' tJ:• tf \'-t: Jr• Co .tiUr'\.l'-• l\'!l :\ tr,c• ntt1...,,1 .. 

- h1,c:;ri•!1 .. a~n, th~ f•llo\li.1r.1r: lit\•Hpn·t-. 
ar\• 11 adt • 

Ct• ~·,}.nviOt.::'Y 1 !1i t'\'tT'"'ll\rLl-... 1 .,.; 

'- ii1 ·n11 t.1r\ 

-· ·'•, mus• ur!t: .. l 'nr- tnd ';\r·. p~r ", • ,, 
\.l.t In':;•\\ lr~r:u• 01 .. ,.,:_, ... t·n e • :rb1l 

in«•• b,•)"Cmd f:artl1. 

i. ln :.t .... 1ra.m•·'-'ork. we rn j t 
'l.tre.:r.t -t.t: hand :ah." \t.ttl 
1r. t~t pn·C.t l ~ • 1' w~ cnn v. ~11 l 
de lr.rr(Jt•t ("' tJ.JftbJ .. l" ..-d 
frttt•don1. 

t, .~. •• ni ist , th~rt?io:-c•, •C'' { :, r l'~ bu.ld,r • 

tip -t "'lr '"' '!C '"'rl,,1: tl liP•l.\..C l t!J.il h lily .t 
,.. . .,~ ar. 'O n t :·~a1n rl••h•rr,·n~ . 

.., . Jn .:1(1o., lt r:itu1.,;, Wt· ntust Ct ·· ct··~·ri\•t_ {~ 

• 'kir ~ .t ... ttnll n unbcr o~ • c n1~1i..:h l.i.r,,:t". 
lt:••t't ,.,. :o..l :) *· 

t. 

.•;._. u i.,t • ! t.11 , r..itp1:H-. 
p i..tur ! ... • rn·~·~h •rt: 

lo .r .Ill ~I •I:~ 

nl fl r :"<It; 

o:· ,, 
l1>·ortu 1'1l1 

Lo~: ... 11( • 

- I !1•• "It "rt• ih, µ. .. n "'.t... •1pun -., hh: h •lu:-. 
p:)per ""i'.a' dei.·"·l,1?~(L Ih..: ... \ll'J.tl ... t ,. .... d_ !h,~ 

c: ...,n .• ··•r n1U!oo' pr, \'ldr. :ht 1t: .. hn;c. d id-.-.1:1 1:¥! 
kro\hOY. ior 1 ~tr.-ttl!i!ti ~p.1cl." lor,, , Incl ~.,tr\ 
r:.i•ht buttJ t! .• •ph~"Lt.\]l.•lt-"rnt·r.•~ Clls1 h .1.IOrC"•. 
Our !t·adt.-r:!'t 11.d t\ur1't•r..; .n t•it· ~ v,•rnni-.-nt ·ad 
1n :h• 1aJli· •r: 1.':,lt•>I -..h1t1t•u• tf1o.,1!'\' c • "hl• r~-
t·ar .. h 11t<l cl~vcl'r'nl<"tt U11t•<-Uvt lt"'1l: 1r.r! 

t 1 c p•.Jt r,.:xnt 1 cllnnal t:n p: 1.q ... ·1 Hb 1:1 nz ... 
11.,·n·. H1p1<lly t c.•a'bltsl ... n.: a ... t!' .t, ··'- •pH,. 

Tlt J•:l)\«.TY\\t.:ll b<..""ht~ kc.·v '01 •"t:""C rt:\11 nd 
6 ll" d\ 11. 
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WADC 

Flight Evaluation 
of a Helicopter 

9dsuj p~ §'14~··· · 

11 Capt A , R . W•c••r. WAOC 

tl\ 'C .. b!t• !1 Jlf..· 

lt"o.adut: tu ,•tt'-h hl..,dg ar.d nut•"·'' prott.:Cthn 

16- ~11 n a•· rvar • ri the t•r • 'r~ LJ d~ ttp~u1. r ht.• t ul 
bl.1th~ ,ce prell t u,;n I\ th!th tlt~J ~ r1h"<i its fl l1d 

t ro·.~h • ...,o 111 -111 t r "'" 01 lcl<ht J: c.·d~i- hole-~ 
: • l ""r1• ! lh1• ••II< air.c(.0)51' d1 L) utd "'Pi\C· 
in.: (.!5 3.!" be. tw • n l.1 l 1 1) lhruui;ho 11 the bla<l 
!en rt. 

(l! I t-d I " pr tlt"L:ll 

clhyl 1~ h ! (lOO pro 
ancc ZOO proo: -kohol 

mlx tur.• o! 0 p.,r,,•n: 
10 per.:cnt ghc.,r1n v.a~ 
rn~ an b!ade •yatcm .... on 

n ~ • 1> n11~1 ire 1t the r'1te of I. I I q~rtB 
· "r m1nu:c ,. llh th• :I 1d pump •cl at boo led 
fl" and •• ?q rlt>•" mrnur. ,..,:h A ormal iloi.. 
p mp l!lrl!tn • Thl' t;1 1l re.tor Llad .. •Y•'"m con

. ll " d .o~ qua r- per minu:e 

(I.') 7hc •pray ri \l .. !d 1n th. le•:• n-
llLCd • A Cr me 75 feet" u!u and 1 • I t·t ht •h 

and had lol rr 1 •ml epr•~ n I a. l\heon 1• 
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.,.. 
Troposheric Refractive Effects 
on a MI CR OW A VE POSITION 

MEASURING SYSTEM 

fl') lht \tr f' inc ~:111stJ .. I 1• • t ( 1•nh•r, Ill 

tht• p;t.~I Y•·l!'ti , h •• rl•1 •"l\ t<d tne r' tl .;1u~Jy morf': 

atr1ngcn! rtq"sr,•u 1•111 ... for a...:c-·nr.u1..~ \r,t.Jt•<·:.orv 
u <lt•r itl v..c.1tht0 r l ond1t1on1 . 

(UI To a. C"• .<ltv itili~I' •n.-11 s •:cm~. 
hnwtvc•r. tWA~ ap;>trcnt t~'-'l ft)Jt .. t':1fu kuo"'·lcng• 
11 &l l:n• .uq urrt! .1nct·ro111~ tht• r.~t•1r1 ~r·d •. )i..• 

·~t t .i t .... \.Url"t..'l'l<W"' th.n lllU:otl bt• ipp1t1.•d !fJ 

thl• f!·n l frou1 ;:•l,•Ctrun!' tr.\Jt'"'-.:tOry ~;!iitc1·n ... !Or 

~rr •rs l tre><Juccd t>,,. troposphc:ru.: prup1~::.~1c..:. 
1nort .. tlu•!i. 

(l:I \ r'"'''"' «>I •lie li11·r'lturt• in !hi. Lrld 
on ov,•re. .. ·d tt\3.ny n1~a"'1ircnH·nt.a vf tn ... u·< ~ .. , 11 

r•..t!ttHllnn .i..nt; 1n<h 1x profile~ ns a tunct1u11 o~ 
,\lt\l11Jt·. In vfd1hun .... t'Vt'r ll l·~-.:~lJei:t thl•Orl·t1 • 

t ,l !rt• lttr.t."llt5 Wt•Tt• £c,uud which <lt·alt "1th the 
prupa~.ltton of ,, nu<: :-0•,1,3,,.~ signal tlirough the 
tropo1pu.,r... w, could not, hnw••vt•r, ftnd any 
'l ,.\11t1t~(tli•• "'Ork 01 tht." measurl'<I .. rt.-ct ot 
trop'•J.>t., rH· rt•Jra,tiun on tht• pcr!orrn1nc;e 01 

..s rnt-.;.r '~'''"t1 pOtHtion nlc-'la.urir'K ~j·l!!itern. The 
IJ,•, I (C>pn <'nl O( IJ.1• \f \\ f(; r8()1!t' tie pended, lJ\ 

p>rl, •1pon the nq•11~1hon OI th1w ~.no" lt."d'(..-. 

rel er, all n1 th, 'iat n1111 t•lt •1.r1 ts t~>r .an 
c,pcr1n1rr.0 'il drt1•rm111 .. 11on ot L roposph.: r 1c 
c:ll•ct• ur.<lf'r c.,rt,.ln hn11tt•d cu11d11t0r.~ ~x1111.,J 
on tht• r,.11'..:~. Ac on.hn.:•1)·. a pru:r~ru WO\s set 
JP to: 

111 

1. f. 'i'" r1nwnta Hr ti,. t e r m 111.. th<' 11r.u "'· 
n t'urt;•. •nd op- rahoual prut<'dur•·.- r~· 
quJr,.f! :or th• ru1Jllne 1appln1•1<m ot 1'.0r 
rcc·lon~ :or tropo1;pt: .. r:f'. rcfr .. .-11 n to 
t"l~c·ro·" Ii :1n 11rrns tttud Cot': 

pa t P r"d" '1c>n and 
!l.ll otlt- Trajc I r~ D<"'<1rm1no•'i r.. 

By Thomas J, Obst, AF:.nc 

Thoma> J. Obsr 1.r~ .~./ o 85 •n Phyuu p..,/ (i..,..,. 
1tt1y fro"' L°"'1 '1fond U'''"'•n.•tt f,, 19J? Aft,,~ 01Jt' 

,.eor et.I "..,../uatfJ worJ. m P••yJ1C\ ot Pol1te-cfttuc It"''" 
'"'•of Broo•lt" he occ~~f..0 n Po>''°"'.,,;..•"'• 0ep.).-t• 
"1\_t'll of rh-io! Ua .... ; Yt Ol)U 101n_,J ,~ va(I al ti-• U. S • 
.,_-:rvul Q,J,,Qll(:e Teit S'oltOl't .. her,, •e wo.s 1e~pOllJ.b1~ 
lw ,n., ,.,ot1on~,, oc-h"''' el '" ,-,~ lieltl o1 Opt1co1 lnlf1v

WM"'1IOl•<111 He trt11ttfe,,~ •o r~ A11 FG1<• nt Pot1 c\ 
41 Feu,. Bou n ~e,,,,. bet 1950 ott<I fta, h-.,.r. ou19ri.-rl 
"'' o Phr .. c''' " the D11och,11nt~ ol Po,,rJf" o .... ,. f.,P'f"'"'H 

.!. 1\.'-o!'o\!n1ble hasie da.t:i in th~~ ll••lt.! to p1. r-

1n..t an 1 ntc ll .,1tt nt anH·rprctJ 1&0n to l.Jt 
1n.lc.f..,~ oi iul'Jr~ r• qui.rt·me••lM :'or t rupo-

11µhe r u: propd~at1un da'a in cc ~H~t!t:tlon 
\Vllh mtsti.U~ t.:U~nance ~y-.t..•rn~. 

(l!J 1he proitram, tht:>rdur.-, '' <.<inu•rncd 
v-.1th th«; rnl"fl!olllren1~nt of v.trtoii~ Atrn1; ... phcrl..-· 

pur • .un~ter"!, ct Ut..·tcr1r,u.(,tlon uf th..- dt'"\1 lt1on ol 

th" hnc of •1i:ht ol rmcrowav.- r.t<hatlon p.t~s•nr 
throui:h lhc tropo~phcr<·, .uid .<n ev.ilu.ll1on of 
the equ1pmt>nl and procedure• lhilt m1i:l t b, u '"d 
to carrt"rt !or Un- dfl':v1rtt1ontJ O'll'~sorNi. 

(U) ~u1ct! the pro.:;ro.tn') i~ coratTrr."·d with th1.• 
rnea.~urt•nH·nl ut .a dynt1n1c. t11rb i.l1•r.l n:~dt.t, at 
la. cv1dcr1t truu thiL r< ~Hlt• n,._i ... t be n\91.d<4 on t'"1~ 

b.l"'il' of"' $l tttttu::..J.I ,tpproeach, Lt., t..Or..\.lUsl\it: 

re"'ult, '~nrut be- dr:i"'n from a fr:.\ 1 .. ola.tt·d 
~ •·e~ . Furth• r, or.c rnuat t•d:..abli.h th.: ,.~lia
b.luy, rt·JJl•H:\bthtv :lnQ .!l-l'(n1(1c .. u1l.c <.>I l~t s1c 

fl t~ Jerlv"d from the mea-unni: t.,.,i,. H.<11 • 
1 blc. t.c., rad 1o~c>11d<, rel rd llum.:1..-r, elt!CI ronlc 
t r.-1J~CtCJry "'t}"S:l•,n, 1nt"<1 "lttrcrn~nr •t.:1 c:!.1rd. t:ou ... 
}J' lent mett•Oro1u~H aJ J ~d~n~ent, t•t-.;. 

( ') In ,.(1-J11:on, 11 11> C!ut:nt1al lh"t th<' r.,sl 
proµ tam be t'~t •• bJs.h.,rJ .1011~ linl!s 1liat 11 nd lu 
duplt• i\'<! th•• op~nu:oru1l prohl<'m 10 .u I•> t:!::n-
1n1·,. 'hr pou1btlt•) of error. o! "'tr.1pal911 ii. 

If. I r , '-llmplt:, :.h..- da·a u1 •o ht: iscd a •Ir tlt 
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Ull(LASSIFlt:li 

l.t.ra;~·,. ,, " t'lng1 ,_ .. x t.'•·th 1~ t50 n d"":!'\ 1! ll!•a .. 

1•.d 'lllbt~;ru1.b!,~ Lz pr~ t nt f ,y ~.r,ra1U, at·"" 
•Pl' T•·nt tt.rt• th• l\! •._., ·nu lt· rn a!il l>c d rtll!ifU~< 

tc.rt .r:at• I •• •h,. \:-11 y li.~ll1at1< ~:.,.,ti, \~1·r.c\ 

\A t- 1 hc procc I' o! I• ttt&h~ tht• H~t!~lon1• n 1e 
1 .. • d as "'1111,111 ~nd •• hlo I• <n.rq· . ''" · 

fJJ !h;.th' s. t • l>c.'l• ons •nd 
:ra p\Jud· r~ r•·'t •l rct! hy uur :. 1t. 

(U} Uu.:turtu ... 'lll." 17 , Ith• r.11ntht r of l<1ds: .r .•• 
lt"!il \t•h,t lt•• d,.., .... l ,!Jlr- ~ l l'Ui•1~{1c:1rnt t on~•·' t 

L'H• ~t.lt1..,th tl r •·cd" ot th•· 11 -.t \,(.:o .. duul;: • 
•• n ttdrht1orwl tt•'' proatr:\n+, u.vu1v1ni.; .1.u sir<,.. t!' 

· Ju• tt al Vt htt·], , v..-.t~ ac lJ.\ ,\! •'tJ !•l prov.Or. U ~ 
bu},.- u • tht• '"\1,1•i,1ic a! d<tl1i, 

'U} Ot ! . i.-. ... rt~l lt., t.0:"~1'!1r1J1u1h st..i' t.•d 

.. tm·•• th• r• lorc. 11.. AF"\.''!C T•uµo~pi.< r 
Prop q! ,tJCHl PrfJ~r tUi. J.h"-.l\ b 1 cnd1v dtt! •ntu '".r,·• 
I !t ftt•'f 1 .d l J~kfl ,1 l1J?1' ·•f)<1 ~· lO I Jll"""l~Un ft$~ 
ot 111111• ,._ n1 tt!r•ut cw, Hi a r• ... .a•t ~t:tit. arid, 
n.u11il• 1t·s1. TJr rtar•• 1• a!s •r• t!l-15g1 1ito 
'lVf ti1 tt•· • •l 10¥> r ~ •lf'- l~. 

I. 

I Ii• "' rl <'a 
1 l•·u t~raar~ 

a. Ht•tr &Ctl'r • '•·r air, r t!t ht•h .d :tfi • n• 
''n' 1 r• ' · d ro1.,r .. t. t~'h. .,.,.., r,t p 1r ti oJ th• 

:o A .• M. li}nll1J111 r.rv.1nsor.clt t, d?q{)O. 

b . All• ru.ata1g a •·nt' lff! 1. ~ r l• OVt -

c .• p. C.ullU\ t •ttl "d dong thf Ih~h! 
JMlh, 

(. Ht pt oll tS\ t r~tb HI d rt , tiC• r.t. >V•'I" c pt 
r ... n._t•. ('!"di. 

v-.t re• c;c t h. t.'1'-• ti J.,tn..: a 1'- l) 
StnH.1~,tt d 1111l-tillt.• t.sr1't..' Ut 

r.1111;• Qf 1f na11 fron1 l .. .. pe (-.,,, .• v.•r ... 1 o.ir..d 
t' jn .tur ,! ,• 01 i5.liOr1 '•. i. Tr..··•• tc-'St!'t 

~.-.. r1· r!rnii:r.t·d ! •> C"tlr1 pJrt t1 rn .. ,::h t hr. Hlif 

ot ., htgh .1J • tt•& •' .... r r.•tt : 

fh,i r.<'t g iu in • urac...y o: t}.eo A'/.l!SA 

1ra k ''£ s~ 1:• m Ly 11 • "l'Pll< .. ~ion •JI 
l .. IJof>Ot.plJ t r'J 

11 •l'f 1r.-nt 

b TI r• .~t V• 

r• • r~t< U..:>n 'v::-r, t1e;1 

r-..r • ...,• and ~r ,:! ..: d~ • a. 
lo 

d. 

l. 

. :h· • t t-op 
t.on -.p-

. 1.r " fr~ ..... ~' •m ,.., d 
.• •t• 1 

(1 ) l ll• G .11 Srr.•..rn s~ :'•·sp .n tl>lf' ior •I:< 
~rtd:..t1 h ld p t! rug rt,• h rtlo 1: d"r1"1t Ji, 

u{ " In .. o! c .11.~I ·" l:lu ,d,. "'"· r. tr oo,•e tu 
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(lJ) flh'-' ' '\' • r. son r. n, ,01, nlUIH lH· L'it tt 10 

H~ '' \:t ru .nJ thr .st OrJ• r.l~t11011 o..u~rt. , ur tlt·· 
t] 1t 1 tJ~·. n .uc.1n1.rt1 altll•L•h~ tor il g1Vt·n f u I" x~ 

f,_. rit.!u r•. Sn 1 g .d.u1, , pt ... Mt.' S\'ttr ~to 1>• 
trrpr , 1 C.tl r..ir o•r ni:erl. 'hrr1 rc-n.101 the 
.tl•C'rn t.~ l\l~Y t>f lt•ro•I}na111• .u11j urap l '!'ft ,. J.. 

n .• I •ll• r p~Ull\I ',, lo .tn<l JiOl:ll rn•I· -

II.:) :--; .. ,.., 111 is look .1t ho>. ~"Ii ,,·h1 J,' 
rn1~h1 cn1i1· :llu 1'··111g. ·1 o kt cp "'l t!.u' !ht }\)w-

u11t .. ·l''"'••r) 1 ti • 1o..rs .1rr r le t.> h.> rn."li-:•· as 
In Cb US •',i9 fJui;-,Jh)1• OJ h.,;rd"-':L:'t.' llr, ."d\ d,•,t. .. 1-
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VllOC1n VS 1 IME 

f()llt \oAA1QuS Y("ltLCS • ITH l• 01C.tf(O P4'f lOAO 

i1p1•d tor (>\ht!r p'.!"t'Q'!it B . rtu:J 15 HI k• '"pU1f:: V.'lth 

rJ, J>h lO'-"jlhy 'Ai-11' h ~UC'Cl"~.-ti II; aud ~Jl '" r; 
Jo,. c11.1 pr."!" <d th• :-.:1KE-<".1\JU:, ;! .. i:::.;os . 
• tPI th<' SPAEHtl!H.E. It 111 tit lw born .. 1n lllilld 

lhOt•h,llPH •h· ., UlllU l :nor. '" ll-ti•<tppro.1 h 
th ~r 1H: pit 1ndtlnr; '- x1st rr~ rnt,tor11 v.: t h appro

prf.,t"" tins. \ ... plln,i: ~. snt! t1rtn • 1r t.ts. Th•• 
NIKE-CAJ U~., lu• , ,,.,unplt, r.u rnw d1111 .It\ 
bv .a ,15, ul <h\••rg• uct• 1n th~ 1 torv. ar<i !'It r .. t11rt•. 

•U rl tht· "XOS '\.iublt!'i tl"I int•J::i. tcr1 V tn., lKUG 
buruout ,.t (10 " .... O.OOOtt .. rh .. :.,f: tr" . O! '011r1u:, 

'"'pr• ru•nt.t• i t O J "ontp .. orn1ht·s Vi.ti\ h nl ... t bt 
4•11t • n t! ., \ .. , hu.: h 1.S to ren a111 lf t he h_1w .. 

co11l c. ,tt ~orr . 
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dr -11.! 1u:- 'r. ~ ,, r. tul .._. r.tbh·. As\ t·I 01. it)- lll rt·d "'•".:s , 
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• I ... .Ar '"" "r"" ~. 1la Af.llOBE~.S .. r.u th• 
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