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A13S'rl{ACT 

Flight veh5.cle conf'iguration!l detailed test; objectives;;, the reg_idred data. 

meami.remcn-ts:; t,he preclictea. trajectory data, and the i'l:i.ght test pJans :fer the f:l.rst 

SOL RAD SCOlJ'l1 launch a:ce presented in this reportc HASA/OOD Scout Research Vehicle 

. So.111 ,•rJ.J.1 :I.nject the Solar Radiation Satellite (SR-5} into a, nominal 390 uaut.ie;a.1 
_,.-/ • 

mile circular orbit at a. nomi:a.al inclinat:1.on of 75,;l:. degrees where measureme11ts of 
<.....:=...---, 

solar X-i·ays and the Lyman Alpha e?fect, u:UJ. be made.. The vehicle will be J..au.nched 

:f'rom the Scou;t Pad at Point Arguello» Pacific M:1.ssile Rangef by the Blue Scout 

B.ranch o:Z the 6595th Aei~ospace T'est Wingo 
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f:tom the Scout Pad of ·0he P.:cobe 

HhSA/DOD Scot'.'t Vehic.J.:c: 8-.1.J.l 

~,iJJ. be i..:sed to plr.ice tl1e ,SOL RAD SATELLJ.TE :i.n-co 01:bit. 

\Pfl-~. i-•O Ste.{~_e :ts &~!1 itJ .. lege.uEy Ba.J~11t.r0:i. c I.JJJ)O~('ato1"'·~y· 1notcx', A11t.t.\:r·~s X-25S'P-.1t 
a 

is 91'01~:i.c.1e~t ·byAhJ·drogen pe:t'lOJ~.i-•:ie· :ceac:tiou oyste:a1 locat,ed J.n u.r,pc2 .. i:cB • tr&..!:J.s1:¾:;:lon 
;;-rh;i.-i;;.h ;i.1:1 

~.riJ.~~-i-.,~C•V.:ct~ .trt;a~ge a1::.::.l 1;;ay}~~~d. 6.e:c:t-~r.: thei~c s:i:.o..Ot:l:;~•ty :fi~o-::: "r?e:t.n.g 
.: .• ·t: ,:-:"' 
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vehicle t-eleraetr-.1 system is a PAJ.VI./F'I'4./FM type with fifteen ehannel.s, two ~ wh:1.ch a:re 

cornmut.a.ted. o 

/.fttJ· 
'Ihe NASt".,/OOD S~out 1-1il.l 1~J.ac<-'! thie SOL RAD 11ay.load. tnto a nom:i.nal. ~l'lautiool 

Mile <::ircltls..:r· or.bite The o.rbit w:tll have au inclination of ap_p:roximatel.y 75o4 de•·· 

greeso T'.ae SOL RAD SATJ!..'"'LLITE1 deveJ.opc~d by the Naval Research Laborato:r--y9 w"ill 

obtain :measuram.enta o-J: so.1;.l.r x ... rays in :fotU'' bands and :measurezne.nts o:r ·the Lyman Alpha 

air glow f'J:>·om :the Worth~"'ll sky o 

Powe:r·eil fJ:lghi.:, data ,3.cquired by th-e FMR ·will be u.s€/.cl lw AFSSD and the assoc:tai;ed. 

Ope.r.•atiori of ·t,he aat.~lJ.i te sysi~enis and colleet:ton. o:f data :f:.t>o.m them 1-riJ.J~ be 

accomp:Uahed. by th~:: NHL.a 

iv 
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la INTROL"UCTJ:ON 

This do~u.ma,nt pr~fjcmt.s _1;hE:; ~light test p;J.p.n and. 1l]ission objectives f'or the 
Soltt1r Tc a.,,J.ia,,f10',\ - rrD ,S~·et,l~t'(,, w-"'d i1t- ~ ~ 
NASA/DOD Scout Research Vehic.J.e S-lll w ~ I z33Ti'fF:!f'f'9- jj 11;,~ T"n.is vehicle 

1-nli be launched tram the Scout Pad at Point Arguello,. Pacific Missile Range, Oal.i. .. 

forniao The flight tra.Jecto:ry and instrumentation required -to meet the obj.ect:ives 

of -the launch are apec1:f'1ed in this repa.rto Items such as evaluation parameters·, 

special ar unique operating procedures, and. other informa:t.ion nacessary to define· 

the :flight test are also giveno 

In addition to providing a comprehensive account o£ the flight test, the 

specific objectives of this FTP are: 

a) To specify mission objeotiveso 

b) To ~do int'ari:.ntian ai t.hia tl.it;ht test to auppl.awnt the gmo 

eral data. and support req~ts previously defined for the 

complete programo 

c) To d~signate that information required for flight teat eva~uationo 

d.) • To serve a.s t~e primary flight test document far all. ooi;itract~o 

and agencies concerned with the launcho 

ObJectives (a) and (b) ~e considered the l>,T'J.mary obJectives and are ooµaerued 

specWcally ,r.1.th the launch of Scout vehicle Solll whereas the latter t1,o obJectivea" 

under which 1n:f."armation peeulia.r to the subject operation is also provid~., are c~ ... 

sidered sec~o The seconds.ry objectives are treated somewhat more extensively 

in this report than they will be in future SOL RAD SCOUT PTP•s where only the changes 

in the secondary objectives vill be describedg It is anticipated that this f'01"Ill o::t 

. Approved for Release: 2024/06/08 C05025870. 
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. 
:preseutat.:i.on w:Ul :r.·esu_U; :ln thj__s repo1·t se1.•v:i.1.1g3 :i:1 ad,i:i.t:i.on to its prim;;.iJ~y u.se, as 

a general. reference fox, future SOL R.W SCOu"T ope:ra:'c5.ona ,, 

Since this document ia _o,u.bmitted well in ad.v·c111ce of the actual o:peration,, 

it was necessary to desc.r:i.be a noodnal vehicle.. Rathf.H' than submit, the nomin{:',1 t.ra .. . ~ . 

Jectory which a.p1,eara in the SSV'l' ... 24 PRD, the i'inal trajectory which is based on 

actual. vehicle weights and predicted engine perf'ol'mancr.;; wi.11 be f'or1·mrded e .. a Apr.en.., 

d:tx B to the report, app.roxi:rnat~ly 15 days prior to the scheduled. launch cla~e,. A 

detailed tabulation o:f th~ fipal trajectory w·lll be . :forwarded a.t thia t,ime as an 

appendix to the Operations Requirements.. Also ;li)l .. eaence,d with this Appendix will be 

the actual pitch -program,, CO!ltr.ol system frequency tol.ei~noes.. and re.qu:'i.ra=tcon:t.rol. 

Test Reeponsibil.ities - • • 

A general outJ.:i.ne o:J: re~pouaibilities assign~d to the g:roum participat:i.ng 

in tbia project is given below~ 

a) 

b) 

Transi·t / Auna Directa...'l'ate AFSSD 
. • . V e.,tv ,'r, l ~ • 

Rt!SJ.)OllSibili'i.;y .. A Program Direction 

Standard Launch Vehicle I Directorate, ·.4FSSD 

Responsibility~ Booster and l'e.cilitiea 

c) Naval Research Laboratory, Satellite Techniques Branch 

Responsibility.,, SOL RAD Satellite 

d) Director or Plans., 1st STRATAD (SAC) 

Res:pOnSibillty ... :ease Support Programming and l'o.lic1ea 

e) Commander CSD ffl WCMR9 V.AFB 

Reaponsibill ty ~ Contract .Admin.i.stration and Management at VAFB 

f) • Director Civil Eo.g, 66595th Teat.Wing 

Responsibility~ Test and Support Faeilities 

Approved for Release: 2024/06/08 C05025870 
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g) Technical. SuppW'c Of'fice, 6595th Teet Wing 

Reapcms1b1lltY .. CommunicatiOllG, InBtrt.mientation., Safety, 

Munt~•~· i'ransporta.ticm aD4 S~ Support e.t VAFB. 

h) Bl.ue.Scout Branch, 6595th Aeros:pa.ce Tt:st Wing 

Responsibility ... Program Suppo:i.~·1:. 

i} Blue Scout ?f.d.litar-.1 Lav.ne..ii an~ Tes·t., 6595th Ae.'t'os:pe.ce Ter.ri; Wing 
•. • Yehielb 

Respon~ibility .. I\Assemb.ly., Checkout and Laun.ch 

j) Cha.nee Vaught As·trona.utics 

Responsitt~li ty , .. systems engineering and technical a.asiatauee for 

all ph.a.sea of launch vehicle preparation 

lc.4 ApplicabJ.e Documents 

.... ·•. 

Requirement':'!; de~ail~d procedure~, and g~eml test matez:ia.J. nlo.t~ng to th:J.B. 

J.aunch are presented in several dom.mwnts, so~ of Which :remain to be published" 

Section 7 of this 1•epo:rt c-overs these dcicum.ents in detailo Documarts of Pl"".'lma:t"'J con.,. 

cern a.re:: 

a) Program Requirements Document 

b) Operations Requirements 

c) Operations Directive 

d) Launch Teat Directive 

e) Preliminary Countdown Document 

f) RaDge Safety :Report 

g) P.MR Ground Saf'ety Report 

Approved for Release: 2024/06/08 C05025870 
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2., FLIGHT 1..'F.,E:CCLE COiili'J.GtrR/\.Timi 

The Scout Research Vehicle is basically a ;r.ou."t'•-s:tage, -soli<.1 propellant, 

:?l..ex:i.b:llity o:r: appl.i.ce.tion<t For _certain types· of' nr.i.ss:i.cn proi':i.les., a fi:f;'th stage 

. ' 
(2) ·h:igh al"bitude. probe {e.ig. 2 ~o..-:n,., object to e,pp:roJr:Lma:teJ;y i.1 • .,.000 us.:ut:tce.l rri:iJ.esh 

(3) .h:tgh velocity r-e.-entry tes:ts,, 

T"n.e basic e.irl'i~ame •.coa.figm"aticn is comprised ·of' t.h.e fcm1 rocket moto:rs ct·ied 

toget,ller by ·i;:ranni tio:,1 sections e.ud suppo:i:·t-ecl by a. base section., The --Ch:i.1•d and 

sit,io11 section.. Th~ major e.ssablies are identified as :Col.lows: 

BaG~ SectJ.O!l ~A11 

Algol - lD .1~ocket motor {A~rojet Seniox-) 

.Transition Section ucn • {low.er a11d. upper sectic:o.s) 
. . 

Antares rcq'k-et motoi'" (Alleghany Ballistics Y,.259.:.A:1) 

Transition Section '11)" (lo1•rer and upper seet.:tons) 

Pay loae. Assembly 

Figure l :.ts a photograph o-£ Scou:I~ Research Vehicle ST'"!5 which ha.d ess{~u-i;ially 

the same coni'i!},"U...Tation~· as s ... 1.J Jo A generel. arrangem.e21:t of ·i;he subject v~h:i:cJ.e :ls 

Approved for Release: 2024/06/08 C05025870 
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general arrenga.:-en-t of ·the SOLR4,D payloado 
·., 

M~.jo1~ assemblies of th~ veh..i.cle a.re d.ei'ined as the. base section, the three 

t~&!:Bition seGtion1:t, the heat. s~-Ef].cl . ., a.net the a .. ocke•i; motol"S.., . Tb.e f'ollc:wir..g bri~i' 

desc:rip-'liion of' -these imits 1s int;ended to acquaint the reader vi.th the pu1•pose s.nd. . . . . .. • . . . 

in.trins_ic features of eacho 'The subsystems that a.i"e iden:ti.f:i._e,p. as being c.ontaia~~ 

in or .1nco:rpora. ·ed on these assembl:i.es a.nd .whose fmic-cion. is v~hj.cle control oT 

eqmr.mJ.n:tcatioo. are de.sc1~1bed :[11 detail. in Sect:i.011 11 ... 

2 .. 20J. Base Secr~iori "Au 

This section :to:1."mB the aft portion of the :first stage and conta:i.ns_ 
,,• 

the tour cr~cifo.z:m.finsp. Jet vanes, a.."lli associated componento of 
. . 

assemb.ly a.re_ tlle ignition system mot;ion switches. anr-1 the B.uidailce 

system ~mbili~>-e.1 plugo '11he ai:rfr6lile is CO!?.Structed of e Sertµ<» 

mono~oq11:e aluminum shell. BUPP'?~ecl. ~th s·teeJ;a.nd alurailJ:v.nl :r-ing 

:frazi!~s, ionge'L",Pns and a bul.'khead, :.tnstallat:j.on at ·c;he nbzzie er-ito 

l\:ttach'C'tent, .ta.kizs ple,ce a,t ·the _aft. boltiug 1°:1'.ug of -the ALGOL J,D 

faces'° steel :fin ·tips an,i :m.olybcl.enum jet va.nss are connected by 

a common. shaft ·wlu.cl.1 is support.eel. O:'/' the fin strv.c.tm.,.e., 

Tl'u-~e 1.arge hinged access doors are incorporated in this sec·tiono 

On th;ese doors are oo,.mted. ·the ·ve..rious subsystem components in a 

:.•.· ... _: 

Approved for Release: 2024/06/08 C05025870 
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n1D.11u.cr ths.:t p~rmit.s compJ.et;e checJrou·i; and. infrtall:r~iou of' ·tbe 

section on the Algol moi~or without .c1J.s-tu:rb:i.ng any o:f the sub-~ 

system c001ponents., This a.r-ra.ngem~nt. ~ther provides excellent: 

accessib:12i"t;Y' to -the components during operation o:f the var1.ot1s ; 
i 
I 

subs;y:stemso • For this discussion., the eoors ·wj_lJ. be identified i • 

as Doors II,. III ·and :cv. When looking i'Ol'i-ra:rd with th_e Tow~r . . . 
Fin at ~he ~ o•c-l.oc1t posj_ton.,· Door _II is :in the upper .lef't 

quadrant;. Do~ µI is in the lower, l~t q'iiadra.n-t; and Doo1· TV 

:i.s lo<'!4-1:tcd· in ;the lower right quadr.ari·t,. 

Eqv.i};lmen'c mO' .. m.tea. on these doors are a,s tollq1-rs: 
•, ,• 

Door lI Hydraulic l"ese:rvoir., accumulator, and pressure 

s1-ritc11~ 

Door II1~ Electro-hydraulic mo-lier pump., filter, and e:ictezrtial 

elec-tr:i.c and· hyd:cau.lic powei-- connectors,; 

Door IV First stage coD.trol system pow:e:r supply ana. t1:ro 

assoc:.la·l.ied ampllfi_e~·a., 

Firot; S-ta.ge Rocket Motor 

The .tUgoi Roe~t motor •• {Ae~oj~t Senior), M?del J.D,. ~"'!i.s first 
•.,1•,1,:.:., .•• .!_.,., 

installed fn vehicie. num~ s..:uo. Im;pr~~ts avi~ the moo.el 

10 moto;i;~ inclµdt':!· a lighter weigh't nbzzle' and the use o-e, tap 

·:,;ads inst00:4 at" ~tuds :fm .. i<ruito.lla:ti.,on .of t~~e 111r:Lng tunnels~· 
. ' 

MO?ninai physl~l olw.racteriBtica anif riert~mnce oi' the ri1otor··· .... _. . - . . . 

az-e presm~~-i~ ~bie2i20 Duai efGi~~A~e"_J:_in~ar shaped chai-g~.f 
• can,_ '' ,' .. -! ' . .', '. . ' ', ,·., ' .. ' . " ' ' -

whiohftaccompli~h ~itj3:t, s·ta.ge thrust terniina.t:ion are mounted' . . . 

longitud.inilly aJ.cmg the motor ca.tie~. 

Approved for Release: 2024/06/08 C05025870 
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Tra.ns:i. t:i.on ''D"· 

'J:his s.ection is ·foe t.ransition s-cructv.1•e between the fi.rst stage· .·. 

_and s~con.d. a~g~ motors., It. coll6ists c-f an upper and lot-rer-. s~c·t-;:ton 

separated by a blowout d.:i.a.phragm :rhich ruptures or de:f'or.ms ·when 
·- . ,· . • . 

the sei;;onf ~~ag~ motor ig.ai·te_s:I) The lmrer sec·t:i.on wh:lch :t .. t?rll.aiUB 

with t~e fir~_t· stage U!)Oll se:para.t~on; :ts an alumin.vm. semi~mo~<fooqu.e. 

It is con11.ectecl :,~6 the . . ... 

com-sonen-Gs for. .t:P.e· :f.irs·c stage mo-to~ are located :tn this sec~ion .. 

The utipe-.c sec·c:ton con.s:tirts o.f s~l:i.t 7ial,res o~ a no:u ... sti'uctv.1·e.1 

gJE.as :fiber lafuiv..o.te shell :reinfo;tc.ep. with :i,nte!'na,l. aJ.\:;mi:num :fiarr....eso 

The ~.;wo ha.lves. are. :fi~e spliced :f'°;COXA the ov.{;side wit.h a mil'.liillUJ}1 
I • '• • • • • .• • • • •• '•·.• • 

• numb~ or. a.ttacluneuts along the· skin ·splice, :r-edv.c:tng the ~ow~. 

pl.exi-cy. o-.f the aase-mbly J.Jl'Oc<;du1;.e. Accessibility' t;o the s~-c(}nd 

SJiiag¢ reaction control system ·c01II_Porie~ts 't:fhich ui•e lot:at.e'd. 1vltliin . . • . . . . . . - ' . . . . 

this oeet:ton is provided by aeciess doors~· The Pl"iri11ll'y lov..d ·c0:1:rr.1-

iug ·m~be.~- throiJ.~ .this sec·tion_ is the secood atage nozzle" 

Becon,d • Stage. Rocket Motoi-

T'a.e. Ce;st~. ~.oqiret motors ( T.t1iokol. Zl-2•3l.:.E5) :i,_i:s the same Al10t0!' ·as 

was :tt$ts-~~~~ • on ~.evious NASA Scou:t ·ven:tcies. e1rcept tha:~ tap 

pac1~ a.~ vil¥ .~n pJ.ece of stud~ for ii±ri:t:-ft tunnel ait~:ehnler\,t~<> 

E;gplosi ve cherges i B:tmi.lo.T to the UI\'"l ts :f oun.d. OU • the i'ir-a·c s.tar;e. . . . . .• . ·, .· ... 

motor,. e..rq inc9x·x,oratetl on ~,;l qs~t.or .'li.!otor receo T.able 2 ... 2 deo ... 

c:db~ the naa.i.ua.l Ca.star :motor~ 

. . 
• This ~4~tiP?1 ·,¢onsiats of' two monoccq11~ s.hclls· join:1~ ··i;}le ·e.~~dud 
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load$ are carried :in the glass :fiber 1.a.?iun.a.ted ou-ter ,shell.. T'ne 
. . -· 

assembly for S~lll irlcor-pora~es t'leTO configlil'a~ion changes t1hi-Qh 

1r.t;ll also be e-_ffect1ve· on subaquen·c vehicleso ~~e changes ere 

a:cruc·curnl be~f;.,,v.:ps to make the section compa;bi'ble ~1i:th th.e. new 

th:i.:rd .. stage mo'l:;or· and.. ina:ta.lla.tion of ·the ignition q.e_struc·t bat .. 

teries in upper ."0" s.ec·~:i.ono (.pr-e-,riously :installed in 11D" .sec•tion). 
. . • . ','. .· . ' ,· . 

•' . 
other- item.a ·cOD.to.ined :i.n Uppel'· "C11• are· the t~:rd· a:t~ge 1 .. eacti6n. 

• . . . ,' . - ~ . . . . .. 

·control- s.ys_tem ·•c01!1poi1enca, ~dance s;:;-ste.il com;p~e;:i·~s:1 and Igni-.. ,• ... 

Third Stage R~cket Motc-r 

'l'hil"d st.age· :propulsion is y..e.onded. by the 'Ari:i;ares ·rocket motor . . . . . . • . :--. 

(lillLX-259-Al).· ~ASA ·Scout ~umb,er s~uo firs~·util~~ed this 

r,a~ticuln.r mo;hor -which haa_ s.evel"a.J. ::1.Dwrovein.eri:ta ··wer. ~he p,.~~~ 

• ViC'..lSly insta~led thil'.:i a~ge ma'i;,Ol~. T'ncir.ie . cl'le,ngcs. ~e; a mo~cor 

• case a£ increas~d stru.cfa1ra~ atrength_. the use ·ae . T_hemolag (.an 
-. . .. · :. 

ablat~ve coating) in pl~c~ of a h~t sh:teid. f'9:>r ·~her.ml pro-

. tec'tiQOp. head inserta."i;>le :Lgniters iu pJ.ece o-£ •tail inse:rtable, 
. ·.· . . • . . : ,· . 

• and. a. w.trillg tun~el at-w.chmon-'G arrs.nge~n:t; r,;imi:ie:r tr;> ·~he fi:r,-s'i:: . . . . . , . . . ~ . 

··Thriw·t. te,-rmina-cion ;;;a a:::CGlLipli5i:i.ed by the· linear· 
' ' . .. . . ,• ·,· 

• ~b.8.ped- charga~ • 1oca:t;ed _alol"..g. the ~ato1.: ces,:i .. 

a!l4 cb.arae·i,;eri-~tica_. ~e. e~:ven -i:t'l Ta:bJ;e- 2;,,.2., 

No~inal d1mensions 

·T);a~ .~h:ixd ant1 :?ow.•.th. ~t~ge motOl"tt are join.~d Jr,,r ·this. ti--a11sit:i.on 

·:~tructure, 1-t£1ici:.·. ·:ts.· •C.Oll!.½iriGed Q::t a:.:;. upi;ei a.net 'lower section(> . 
' 1••,•, .' •,: •:\ • • • • • • • I 

·:The l<;JWm. .. s~i~- ::is ·~ atee1. st~ucture sup~~ by J.i:mgero:r..s>ami . 

. :end tings... Thi·s :section in.ciudoo a :spin :table and four spi.n 
- ... . . . 

:·<· t ... :·.· .. ,,;, 
...... :· . 

. •. •' •'' 
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ward oi' the s:p:.i.n tab.le., The urr2c1.;. and io~rer sections sre joined . 

ny": a: _rizj.$ • ~1::a!i:i:p which :ta r;ec~ed. by tour ex.plosive bolts a 

Sepa,ratioli o'f ~i...he .fourth ritag~ ai1d payload i.s acco.npli~hea trh6u 

the • CJq?lo::,i';fe bol·ts are fir:eci 1w ·a • com1rru1cl b'om -the. ·g1-u.de.i1te- .• 
.•. •. , .. •.. • . ·.. : . . . •'· ... 

.O!)l.":i.nga i1h{qh ,_i-l'i"e nc:r.m:tly cam_press1.:.'d .. ,fithin the s.e.P4:,:-at:i.ori 

pl.ane-o • One. a:!i.d oue.,.·h.a.11' aoc:oniin n.ftci the e-x:glos:i Ye bol~~~ are· 

sep2.raticin_event::;., 

subseq_uerit ::tnclude.; st:ructu.l"ai bee:r.:.up oz ·the ~:r.rti-l'e sect~:fqn,• ... :-:· 

• I •: • ... \ 

The fCP.>.rt;h s·cage a1tc1 i;e.ylcad are· ec-cele:i:•a~.;eci. to injeqtion 

velooi t.y·. by' _th-~ Ai-~air rocket : mot.o:.r :(.ABL_ x .. 248 .. -A;s) ,. A noni:h1e.l 

A..1.ta.il~ :moto::r is '51.e:GCZ-ibed. :i.l.1 To.r,l~ · 2'l"2., 

Approved for Release: 2024/06/08 C05025870 _____ _ 



C05025870 
_- . ;pp~ved for Release: 2024/06/08 C05025870·-) 

L~ _v~~ 
Til..BLE 2~·1 

SOL: RAD." SC~ l:{OMIMAL- WEIGR.11' DATA 

Payl.oad 
Foitcth Stage I;nett _ 
°ji'o-ur:1:;h S·i.a6'e Bu.rnou:ii ,. 6 ,'. "•' • 

fouith s-~a.g:;;1 O~r,i~~d 
-Fou.rtll S·l;age .. !gn:i.ti.on 
Thi'.!5-p. S·tage Iri.er-i..· 
~i.rd Stage Bur;nou-t; . 
Th:i.:rd. St&.gc Oo;ustllie.d 
Tllii~,1, Stage I~:i.tj.9n·. 
Seco!ld. S-co.ge Ixit:l'l~t • •· 
8-e'cona. S·ta.ge Bui1>.m1·G 
Second S·t;a.ge d_on~i.n,i.&1. · 
Second S·ooge l'.@i·tion 
irirs!~ B-tage 1.ne:d{- • 
Fir's·i; Stage Buriio~i . • 
lJ':i/r's·~ Stage C.onauriie'cl 
Fi:fs·h Stage ls-ci t~on 

2 

5 

6 

3,,'00 /f-
4065 .. 30 1f 

191!I-.oo # 
170 .. 00 If 

2.00 1/: 

26l6.op i¥ 
lO,;OO-=/f 

766·~30 # 
2.00. /fa, 
l~QO # 

100 .. 001/: 
. ;t • 

1.0.00 r,' 

Tb:e.t:mole,g {Anta:r-is) ' 
Mo·i;o:!' Case and; Eai·dwe-.:r.e 

1:iropeJJ.a:a.t Ccm.s~ed ( Castor) 
E2 02 cons1.m:Gd. _ . . .. 
'1'hd!.":11020Jfb ( Castor l'ro~zlcl) 

Mo-tor t>iase e:4d H~·d,·rai•c 
4tb Stage Payload Ee.it Shieid. 
Th'='l"mOlag (Aute.r~sJ 

FiopellaJ;J:t COllf.fi.1lil~d (Ai'l-CS:res) 
H2 baconsum.ed , 

l~ot.o.r Case end !Ie.nit-ia::·e 
Tb.e:cmolag. (/mtro:i~Jl J 
8:pi:U,:..I~i.6;- PropeD~ant consUJ?1.ed 

l:>s.yJ..oe.d 
• _Sepa:i."a·i:;.i91,1 Mc.6hav~tsia1. 
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T.A3LE 2 ... 2 

TYPICAL NASA/DOD scour MO:l~{ SPEC:tFICP,.TIOliS 

-; -7-- ......... ~~r----·-- · ·---·--,-... ~~ 

I i·r f'l'\f I ''"•~·1·11,-r;: i IJ.llTrtlt.rr,;-µ I '\f itl[j'l'O ..,\.U'-\v...,.1 V&'s,.1,.J .. , -...;... i ... ..;::,4..C~\.t,:,i:.;.J l.!..:.J.J..,.. . .!,.\--._ 

'------- i '-~ ----•~·,'.-=••-•---.. --.-c .. --"'°'""'..,._i----~--- ------·--• 

I f I i 
~ i ... :,,.•'";•'\ { .~.:.:J.::,•:• \ • t:..>c Ci_._., ; •J •• •:•_; l •• • f°.1,. t ,, .u'-···c:,,.,~- \.l~<-"/ I .... J,..,u 1 .::.0•.)~- l .LO.l.o ; 
;j I I I ! ~ , i 

i Diami::-l;<➔l' (feet.) ! 3 .-.38 I 2 ~6 f 2 c5 j 
H } i i 

i tietg.h-t - Emp·;;y {Pounds) I: 406-3.30 I 2145,.96 ! 7'89 .. 35 I 
[ 1· i I I t·!e:i.&,.1.i; •· Pror.e.:2lf:.,ui; (Pounds) i 19200 •. 00 , 7338~00 j ;::2526.00 1 '~-65,00 I 
' • I I I * • • I i,,oi,,::-Y-it .. Cit j_r,,:-,•rit"r,, {p,..,..,,:·:.··c',· ! -.::,-:,,;,t:1--1 -~ri ! i .. ;hCr~.a,,:, . -,.~:,c: ".,11:', .-).)'"'0-00 l ... l;:1--'- ••• "' •• -~-,.~ ,.- --•••• ~- ; ·-------·-- ! ., . _, ✓-- i -~,1~...... -

f t-reight .. A-t Bu1•11out (Pound.s) ,, l.t-068.30 l 2028 .. 96 ! 699.35 I 611-~oo I 
i l t I I ! S~?i?d:f:Lc Il!.t:;tu!.se 238,.15 VP.C I 262.91 VAC I 276.·70 VAC i 25lo27 VACI 

i '1,'!..·i~li""·l- (-oo,•i .. A ... ' I i-: ,"!""{'i..., lT"C f ''91""''!!- iTM-Y t , i'.lt'\97 "ll'A,c 1 2a•:;v1 ~'"C I !I --f-t •• ··""., ,. ....... ~ ....... , ' ...... \.' ... r... ~.!• -.-- C..J, .... ..,, r ,J ..... v V.ii ! ..... _~ ;fl~, I 
I i ' 

Burning Ttme I 41.3 39.9 i. 4o~o I h.:i.1+ . 
I l l 

'· L' I I 1
• ,. I I I l ! ,.,,__________________ _ ______________ ...1,. _______ _._ ________ ) 
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~Ul~P' !J=>L,i .. I ......... V"-'~ 

3 ~ TE&l1 PLAN 

Sub-oystem tests~ calibration checks., functional tests, and combiµed systems 

test will. be accomplished in the missile assembly building. During the lat~e:x· por·l.;ion 

of the countd.own, whil.e the vehicle is being a.ss~bled in the OAB, mechanical and 

e1ectrlca1 tests are performed on the launcher. At this same tim.e operati~n~ tests 

on the blockhouse equipment a~ accomplished.. .Ai'ter the vehicle is moved to the launch 

pad, RF functi,:,nal tests and ccmpata.bil.it.y checke will. be pe:tf'onned.. 

do't-m uill be scheduled prior to launch day. 

II II A dry-run count-

3. a Launch Conditions -~- -- - -
The 1imiting conditions for launch are prinnrily wind force limitation$. 

Launch Time 

The present launch date is l~ A~ril 1962. Liftoff time •will be 

schecb.1..led fo:&.• , 1-1i•tih an allowable toJ.erance of I. hours. 

Wind Force 

Ground Conditions 

The IllEl.Y..imum allowable ground winds for the vehicle on the 

launcher is 32 ft/sec. wh:r:J.e in the launch position. Should 

the u1nci.s exceed the above limit, the vehicle shou.1.d be 

recovered, lowered.,and secured to the tre..nsporter • 

.Altitude Conditions (Preliminary) 

T"ne limi•liine; a1titud~ conditions are direct tail winds "11th 

velocities o:r· lf>o ft/sec~ at 27,000 feet and 200 ft/sec. 

a.t 35,000 feet.. At these velocities the probability is 

O~aL that the a.llcrwable bending moment will be exceeded.. 

3 .. 1 
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~~ . \.J w 

s;?L\U u}? to. a±:80 r;?m just ·pri_or .:to igni t.ion. Separa:i:,1011 of ·the fo1J.:cth sta.gl?. is a:cl1:te·1.red 
. jv.st; after sp:i:11 up,. 

when the t':l.n.g cl.t:u-rrg is release'd:V • Af·be·r f.ourth • stage motor burnou:t the :i;)ayl_oad is 

vehicle to overfly @.y :lrihnb5.ted. land oosses du11.ng ascent; to oru:i tal al ti l-ude. 

St--::ige one, t,-ro, a11d tln:ec e1q;;>endec. booffoor cases all imJ;>act in . 01--en water 

with ·che payload.• Nc1uina1 :trrmact, ]?oint; locationr. are 

and H) and W f'or -';;he :ti::cst._, second., a.net third. st.age·. boost-al': 

F'v.rther Ifo .. nga fJnfety i1n.:-o:rma:l;:l.on. q..,;1.n be found :'!.n He:E'erence ( ·). 
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•11:ABLE 3:-1 

1mMIMAL SOL. RAD SCOTJ'l1 SEQ"lJEHCB' OF EVEril:S · 
•co· ~~w,·r.£1·),·,:,1 • nyr,,,~n- r,, .vp1i' • 

. ~~..r-• -~• ... L. ..... -~.(l. -Ul._J.:.t. 

I 
l­
t 
f 

. '.J::l1r.e 5) . -.I - • ·. I Pitch l1a;te Coi:mna1id·. . 
-{Secoud~:_ _..::._ E-r.ents ·J Dr::;g .. /Se~.· I Ho1; A¢complis~~ 

t 
• i 

.1 

l 
i-: r .,. ~- . 

I 

r 

o,,oo 
_0.21 

1.00 
4.,50, 

IV7 r.o· r;:.1 o.-

h.-L.30 
51~roo 
72 .. 25. 

80~00 
9t:-~oo 

lJ.2.01 

11·7 .. 02 

l.33.00 
:i,.57.,02· 

~.$f .. OO 
2J0a,Q{) 

i 

J 

·"'-:•,•r,;,,_'J Ii:ni-1·1•-to;.~ ;;;; "°'6'-- • >;::,-• ..-. v.i. /.,. 

,3ta.J:i:; 9::lmer 
Remove. '.i:gn.:t'ci<;)l.t Holdouts 
Pi·~oh Pi•og:ram 
P:L-~ ch P1•ogiam 
J?:i.tch. I'Togi•rui1 
Stn.ge.. J. BU.'t'llOV:b 
· l?it' ch: PX'Ogrru11 • 

St&..{{G . 2 Ig:niti.Oll 
Sepa:ra:te 1st Stage 
Act:i\r~t~ 11B11 CrJn-croJ~s • 
RQr.uo~re 40-t; S·cc>.ge Cop;tr61s 
Pit.ch .Ptogi1a.m 
P:t-tch Fl'Ogrt:un 
8-'-~ r.1e • I) Pu~•·.-,c· Jtrc· 

"""8- "'· .'.J ~-.. • 

Se:pa:i:i:.te PayJ.oe,tl i!ca:t. S!.1...i.0ld 
Activa;t;e.-flQII Buru· Con;t,rql.s _. 
• 3:rd Stage Sq_'i..t:Lb • I~b.1 t:ton 
Stagq; • 3. :tgr1:l'~io:u 
Se:i;:a...1.·a.te 2uc1 S-t;t.",ge 
Htmo'!re·. 2x~tl Ste.gi • Co10:t:t'olr:l 
P:i:tch F:cog:ta1J.\ • 
Sttige· 3 · :8urnou·t 
A<:t:i.vat~ 11cir Coas.t Oo1Jtrels 
P;l..tch l:-"':t:'ogi'run 
P:i:i;ch Frcg:tam 

•• ; 1, • , 

,. 
,2c ~ o .. oo 

. · .. 
fGa. = .;.!~o 1$B3'­
~c2 :: .... 0~_~159 
~C3 ~- "04!!13$ 

•• . G'CJ;, .; ... ,0., IJ.-262- . . " .•. . 

ec = ~ 5 .. 
tdC6 

0 '2r.t9"\ - "_u .J 
,.0.1726 

.. ec7 ~ -~o..1oi:.o 

" '?Ca :.; • ~-O .. J~009 
@c9 ::: ..,0.0000 

j 
., ' 

Bloc lmc1is ci Qomma.ud 
Fly ... At·m.y • 
Lruiyrt.rd. 
TimeJ." Function 1 
Tim.er·Function 2 
'TJ.mei' li'unctioh,- 3. 

Timer :f!'"..,_n;c.t:,ton l1. 
Timer Function 5 
81.d S·liage Ig:rl t·j. on 
Tim01.~ Func~ion 5 
1st Stage Separa:c:1.00 
Time.1" -Function 6 
T:i.raer Flh'ldion 7 

1l1i:file1· FunC'tiOll 8 
Timci .. Func,::t1.on 8 
T:lmer Fu~ct:i.on 8 
Ign:l-cion ~(J.U?-,b -Dele.y 

. 3rd Ste.gi. ·Igni-i;iou . 
211.d. • S-~_age ·Separation 
Tiir;e11 Fiinct:i.9'G. 9 

rn. "ijl., c·:1-·-· • '1,o :.,_;i.:m.e:r ~· .... !J._ . ,.,:i. on 4: • 

'J.':i.:n.¢':r Function 11 • 
T:!m~i· Fuuction ·i2 
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DIOJ:,f.HfAL SOL -RAD SCOUT SE'Qfill'TC:U: OF W.~!TB 
• ·qo~!A!,mED ,?ITC!! Mt.I • • • 

n 
0 
(.Jl 

0 
N 
(.Jl 
(X) 

-..] 

0 

Time . • I j Pitch R_ato C~n~~d - _ _ _ _ . _ ---, 
• (SqcOtldG). . Events_ leg,/S~c~ • • Ho~-r A<;compiish~-d I 
• 5;n3~·-;------'--'I:·· •• J~tl~~ ~-~~g:~s~J.11-Mo~~l~ T1.L'le;. ~;~t:C·_~-;~011 ·1;~¥- -••t J1 

I~-J;ll:t:,_pp.~- :. . C ' 
· 1 ~{--9h: f:!·~~~g~ :tgi;i t;i.~ ~:~i ?.citu;t?b. I ~:i.mer Fu~ie:~_i_o11 JJ.. • I_ l 

.,. 

;$5J1:.., 

595.5 
599.0 
640.42 

. -..Ign:i.:ii:i.o;i.. ( s:t.:u: se~.. aeµi.y) I ► 
• .• •• -S!=;ti.'l.r~:i~:lon-. 'bol.t i_guiti~n' Timer Fuuctimi ··Ih ' j • 

1.· 

.1. 

. Separ~i;e 4·th S-lie.ge . . I < -· 
;l.i'i}~o· 11du C:o:c:t1---~l~ ·ior Flei,;ro .- Timer: ·F1t.mc_:t1.on 15 . ~ 
li-tn.· s·tagl;) Ignition . • .. _. ! ~ 
s·4~g~ 1+ B1Jrnout; (Inj_ec·~19;i1,) ' 
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li-o '.!.l'LIGifr 'ilEIU'.CLE GUIDANCE AND :rnrs:"t:I·U1MT.!J.1TATJ:OJ:IT ilBNFIBENTf.A!-
400 General 

t ...,._,.,., :i;;.,.,.. 

Vehicle guidance and cont1¥oJ.. is a.eco:riwllsher:l by a three e.:ds l"'~..i'erence 

pact.age J.ocated in the Low·er D Transition section. and b;r separate cont.roJ. systems 

iP. each of the f:f.:rst three stages o .AlJ. guicl.ance corr:m.13.nda origi11e:te from the 

in-te:.rnal system after the guidance system intervalomeri;E-.:1• :it;1 activated when a hol.ru.ng 

The 1):i:s-crumenta.tion Sybtem of ·(;he WASA/DOD Scout Rem::a.rch Vehicle is d-ef:1.ned 

as 8,ll o-.r the :i.nst;rume:utation required to moni·tor -~he JJel".f.ormance ox· th~ :fJ;rst 

three z-~es ?f the Scou/G vehicle and. to 1)l'ovide t'o:i:--- :t .. adm~ trackitlg ana. cammand."" 
,. ~ ." .,,~ ~ L, • '.''• 

requirad. :r.or ground control and mom.to:1'.':i.ng., A au.'1Iilla1'y of the ope.rating frequencies 
is given in 'lb:ble li-. .;.J.., 

The d.eve,,.J.opmen·!;., ct-esien1. and. fub::dcatiori of the Inst'.i'.'l..:unentation System in~, 

cor1loratf;!B sto..nda.rd :m.::1.t~riaJ..s eno. com:powants ·t,he.t have exhibited high :f'light 

reliability" 

The SOL RAD :i;,e.yloa.d in.a-t;:r.umentatio:o. consists oi" a t:ranspo:nder te.l~tl"y system 

wh:lch -tra.nsm:t·~s 2018:r. X--:raya and Lyman Alpha data acqu:i.:t·oo. d:u.?'i.ng the o.'t"bit., 

4,, 1 Gu:i.drui<?e and. GO?ltro.l Sy.stems 

The guio.ance and corrtrol. system provides tbl"ee a:,;::es rrx e.tt:i.tu.de ·:reference 

and controln Az:i.mu:th and Roll orient;ations a.t~e refe.reni::ed to the .launch e:tti tud.e 

of th, ve-h:tcle and. ma.inta:i.necl thi•c-ughotrt the flight., The p:i.tch ~.xis is initially 

rei'ereneed to the la:ut1i::..i-i attitude.? hOTi\~Vel"» the pitch reference is e.hanged throug."'1 ... 

out the f']j.gb.t; by a~"i.~ion o£ the 1:;it.rui progl"'.imlllel~.., Any cle1r:iattoi:i. :fi'o.:'li the re:fer.ence 

orientation is aense.d i~ the gtrl.dance l)ly1:.,ti;.m and. fill a.pp:roprlat,e <::o:r:;:ec-cion co.r.amauded 

by the ecm.t.rol syr;tt:."f!l., JUJ. oo:nt:t'oli.ng Oigae..ls a.1"iG~ fi·om a:trbo:t':a.e equ:T.;men:t~ The 

CONFlBENTIAl 
__ Approved for Release: 2024/06/08 C05025870 



C05025870 

VEHICLE FRB:l!JEMCY SUMMP.RY 

NASA/ooD SCOUT (All Sta:~en) 

1. Command Destruct 

2. PAivl/FM/FM Telemetry Tra.nsnti.tter 

3. Avion 149 C Transponder 

SOL HAD SA'.t'El:.LITE 

1. Pe..yloa.cl Teleme-'1Zy Transponder 

FRa:1.lJ'ENCY (me/ sec) 

416 (;::) 

249.9 

511-91 me (Interroge:tion) 
55GG me (Response) 

122.9 me (Interrogntion) 
J.36. 890 me (Res1)0nse) 

CONFIDENTIAL 
0 o A-Jr 
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The components of the Guidance eubsystc~ are located as follows~ . 
Guidance Re:f'erence Uni t•,Lower i:1yr Tr!:l:na:1 t:Lon Sect.ion 

Program Power Supp.cy-.. I..ower "ll" Tl"ansition Seation 

Poppet Ve.l.ve Ampl:U'ier Demodu:Lator-Lc,,:.rer unn Transiti<1m Section 

:tnterval.ometer. .. Lower 11D11 Trruwition Section 

Powe:t" Control Relay Box, ... Lowe-r 11D11 Trans5.t:J.on Section 

Single P'aase Inve:t---ter,.,Lower 11D" Transit-ion Seet:ion 

Po.rer Suppl,y 28 voo,.1,m,er i:D:' Tra..nai-t:lon Section 

Pawer Supp)Jr 37 '.IJDC,..Lower "D;t 'l:.ra.naition Section 

4,,1.~201 First Stage 

Cont~tol du:..~ing the l'J&X·ioo ,J.f firet. stage'-bu.r.u:tng is :provicled by 

e.. COlllbiue:l:;ion of' intercornec-t;ed. jet rea.ct'.l.Oii, va.tl.C:-S and. aero~"!l2Jllic 

tip eurf'e,{;es p.rovid.-""- all. of ·the control f'orces. Proportional 

signals from thr;. guid.e.11ce packEY.ge amt resulting proportional. aur=­

fa.ce d.ef'lect:to~s -cbaracter-lze th:ta syaten.. IJ.~e four aets of control 

eurf'aces oper.1.te in :pa.ire to contl."ol the vehicl.eo The side s.ur ... 

:te.cea move• together 1;o cont:ro1 the pitch attitude of the vehicle 

and the -..,._pper and l.O"Jer surfaces l!lOVe -togethet" to contro1 the ye:w 

a.ngleo Roll attitude control :ls a.ocamplished by o.itterentia..l 

d~l,::ctimis of' the upper and louer sur:t'aces" 

Stabilization and contro.l of the second and. third stages is 

a.ccomplishr.;!tl 'With reaction motors" These motors ru."'e tutled with 90$ 

Approved for Release: 2024/06/08 c05025870 



C05025870 _Approved for Release: 2024/06/08 C05025870 

G V 

~"tU'ogen Perad.de :pl"'essurized. 1-rith a high pressure m.trogeu 

ohe.I'geo Eight motors a:i."e located in uppe1" "B" t1•anaition Bection 

to contro1 the second s·tage. 'l"'he moto:..·s are ~ed as shown in 
. . 

Figure o The pitch and ya:t:r moto1 .. s fir~ singularly a.ild the roll 

motors fire in pairs to a.chie.•;e vehicle cor:rec·tions., Ten reaction 

motors are lccated in upper "Ctr ·c.ransition section for third stage 

controlo During third. stage burning., the large piteh., yaw a.lJd the 

.f'our roll motors are used am1 operate similarl.y to the second 

sta.gec To conserve fuel dur-lng the coast phase of third eta.ge, the 

pitch com;rol is t1~a.naterred tot.he small ·motoi-s, the yaw m.otore 

a.re ahut or-:r 1 ·the roll motars ~e throttled d~m to a low level 

thrust &1.d tha yaw co1t'G?'ol :ts ·l:;:ransfer.red to :th~. roll motors, aee 

F-lgura ., The roll. n10·tcrn are then firing .in pa.ll"a on. opposite 

sides o:r the vehicle for roll coo:t:rol and on the same side for 

y&'tT COX!.trOJ.o 

The fourth stage., 5.neluding payload. does not have an a.o-hive control 

system3 but receives its spatial. orientation f!-om the control 

exerted. on the veJ;i.J.cle by the first three stages., Sto.bilization 

of the :fourth stage~ and pay1oad :ts accomplished by spinning the 

entire stage p1•icrr to sepa.rat1.on from the thi.rd stage., Spin up 

is achieved by f'our small rocket motors 1ocat®. jus·t belat'1' the 

eepe.ra.t:ton pl.aneo The rate e.t wb:i,ch the fourth stage spins will 

vary with payload. weighto 

Opera;tion ~ the Guidance and Control System 

The proportional control signals and :force!:! of the first stage 

system and its integrated feedback loop a.re typical of a present .. 

4-5 
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guidance 1.e.clmge opens ~i;hm mator valves which e.llrrwn h;yf-tJ~oge:a. 

pe.~oxide to pass :f'ro>.n tb.a t.a.nka., thrc:m.gh the expu:'.sion ".;1.ioes, 

e.m. de~o~uposea into super .. h~t~ t:.i-tea.rn and. ~gen., 'llb.e hot 

gaseous px'oo.ucts ex~ ·thrcrugh a. eonv<ars~.t. ... ai vet:og@rti noz_:1rle a.net 
:riroouce 1;;1. res.c-c1on cht'-u.s-i:;o 1.i:t&:.ts process con:ti~l:i tw.i;i.l ·w1~ thr11~at 
proc1uc.ed by the m.otare hae sa:i:iiH:f'ied. the t:,.:a.je\':ttai.-y co:r:raei:::1.1,n r<.? ... 

qu:u .. ~eD5~s o:f? the veh:J.cleo Af°'Ger the neceaear,J c01Teatiou J:iJ:LD ooer1 

ef'Zooted.8 the ~.dance pe.eks.g~ ·will 1.n:'i;ex-.rupi:i the s:L®,:"'WJ. to ·,~'.b.G 

.. •. 

Guiel.a.nee System Sett.ina; . . . .,, 

,... .. . -
~~~~~.;:.~ .. ).t.. .. L~J,, c':&.&'U.?:~-

is s~ fonh b Ta1.>1e4-3 o 
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3eco:o.cJ, Stage O~:i:tl"'ol SystS1 
~-~-,cu-~-•~.r..--.r.wa.10..~-• .,,,. .... ~-

P-ltch or Xaw Jet;, 

Uaeab.le Fue.l Capaoi t;y: 

R:.tse 1r:tme 

Pitch or Yaw Je-t 0,,lJ.0 

T:bi:i:·d. Sto.ge Conia~o.1. Syste~ 
~-~""%~~-............ &.~:-..,..,,....~'4111/l~-.::a&:o 

SmaJ_1. Pitch J' et 

Holl. Jet {Bm:n} 

Rol.l. J'et ( Coost) 

ltlse Time 

Pi-t;ch o.r. Yaw . .ret o o 045 

Ho.J.J. .r1zi·l; o o 090 

Sme.J..J. Pi tc..11 0 o bt}5 

TABLE 1-}··3 

510 f 30 lbs t,h:rust 

h6 .t • 6 J.bc~ th-rUB.t; .r... 

:1-90 /. 30 lbs tln•u.et ..... 

!J.1/. i. 11 .. l.bs thrust 

J.7 6 J.bo 90r/a H2 o2 minimumo 

Decay Time 

9oi 90ii 1<Yfo 

0"130 OaOTO 0~090 

0"090 OoOl1-0 OollO 

3o0 i l.oO 

l. 7" 5 lba 9ocfi ~ o2 mL7.:L"uv:m 

Decay T:t~ 

9oi 90% 107o 

see" 

eeco 

o .. os--0 Ooo40 OollO aec,, 

0,110 Oc040 0,,1:10 aec .. 
o.;090 OoOll-0 09090 (25i) 
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Vehicle T~lemetry System 

A J.5.-.c..lia!mel. PPJJJ./FM/FM tel.e.ruetry syste?n ia l.ocatcd in Transition Section "D''' 

(lower) o Al.l ~asurermmts :made en the :first thr,»e stages :fen> f'JJ.ght peri'ormn.ae 

evaluation will b€ ·telemetered by this uni to In broad terma these measurenents a'it°;,_; 

and. control systems f'tu:tetimw req;ui;N;d :for ~ormance evaluation a.nrl :t'l:lght 

8.DSJ.ysis for the :first., second, and W.rd stages., The detail.ed :measurement list. 

and associated cha.nu.el. a.se1gnment ir.; PJ!"esented in Appendix A. A general. ayf.ltem 

block diagram and typical s~lif'ied measurement circuits are illustrated by J"igu!•i 

The foJ..lowing discussion is o:N:'eired to acquaint the ~ead.er with the d.esigi::. 

concept of the Scout vehicle 'i;elemet;ry systemo mt11e it ia scmwbat glft~a;t.m" ~ 

detail. t.hat other sections 01" this report it shoulil not be int~ed as e. 

handbook a£ instructions or shOUld the nominal wl.ue11 presented be used in th~ 

operational. ohQCki:,ut at tb.e aystem,. Appl.1cable inst·t'llction doeuments a.re prcwlded 

The overall e.yate111 utilizes 'both co:o:t;inuow1 B!ld commutated Jl!lethofl.s o£ atgn.aJ, 

monito.rl.ngo ~ ma.Jor ccmr,ponsnts in each mea2Ul"Slle4t signal. path are, similJn", iotlto; 

end inat:nunfimt (sensor), voltage controlled. &ub--uer.d.er oacillator., :mixei-=amplii'itm:": 

and transmitter., Further eigna.l cced.1 tioning 1B 1lone where necessary tc eanvm"t 

HUJJ;.IOZ' w.tl)ute to the ba.aic O to 5 V-.;D;,C.; :f\u.1.-aws.le meas~ ecmameu 

'?hr., commutator 'lilli,Ployed. is a t,wo..pole, 30.,.,~ . .I' 5 RoP~So (30 X 5) switch:, 

a.nd ecmfar.-ma.1> along with the stan&u·d sub,,.~ffJ' :f'reque:nei1;os,11 to IoRoiaG;, at1m,.,, 

dardao 

1'he 15 sub-caff:f.er chamlals a.re mixed a.nc1 amplifia to provide tho ~ompoaite 

intelJ.:tgence 'vTO.V►f'orm ~or ~queney modula.tia11 o:f the t:ransmitt~ can-i.er 0 

hw.ll a ncmd MJ. output po,1.rer of lO watts o 

PO'M'er requ:tremant for the ccmw1ete tel.amet:ey- system :ta app.i"oximatel;y 3o5 ~fJ 
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e.t 28 V:.D~C,, This :i.s f'urnishacl by a ba:ttery pa.ck of 19 s:i.lve:c-,:d1,"\.c cells.., This 

bstt.e:ry :ts capable of' supplying pm.w to the system :for appro½:i!l!ately one hov.i? o 

Potentiometer and Tlle:rm:i.stor t.y,,J-e aenso:rs in the sys-t;em 1.~eceive ~\iheir 

excitation from a 10 Vi.DcCc aoJ.id state aon.verter., Thia preclsion poweo.." so:i.1rce 

is also used fa!' commu:ta.tor calibration ana. reference voltages aud fol" bias xeqUir~ 

meuts in the gyro output signal con.di:'cioning pha.ae sensitive d.e!ilcdule:torso 

A second solid stat;e eon,,erter provides the 250 V .. D~Co :required by "cha R,J?., 

transmitter., This prec:i.sion power source :ts also used e.s the e-zc:lts.tio.u -v-ol~ge 

.tor the on .. ott matrix funct:J.on voltage clividei·so All crther ccmponents in the 

tel~.et.ry system receive tM:ir :power from the 28 VoD~C., 1Jattm"y" 

Pl.,,eaa1:!X'e mros'U.rements a.re acquired by the u.se oJ? poten:liiomete-.1."""type preszure 

trangd.uc:e1.1s,, The p:reeisicn voltage sourqe is :tmpressed across a voltage div1dei• 

network and the t:re.nsd:u.cer wiper- derives its f_;-i;;imulue :n'01II. V"a:ryiug p:ressure" A 

t;y-,pical circiu;,i.t for this type measurement and those c.e~o-ribed. :bi '()he next several 

paragi,aphs a..~ dGsriribed on Figures thru "' 

A i·ect:t:J.inear :potentiometer is 5.n.ste.J.led in. each ot: the i'our ±'ins to m~ei . .enire 

the def1ection o-.r the i"in tips a.."161. jet :i1:ea.ct:i.0n wnea .. 

(negat:i.ve coef.:f'icient aemi ... c(Y<"l...ductilrs;'· ooterial) that. ere connected to e voltage 

divider network aimi1.iar to the abo~re poten.tio:mi:icer types,, Output voltage va:t ... iat.io11 

duq to -ther1llietor resistance clw.nge to tempa..~tm1e is ~ti.thin the O to 5 VcD.iCc 

measuremerrl; rangeo 

tage signals -$thibiting a phase reve.1?si:ag characte:ris·cic~ A phase sensitive de,,. 

modulator is employed in this type circu.i.t to :i?J."OO.u.Ge the basic system reg_ui:temen.t 

of O to 5 V~D;,C;, out:pu-t :f'o:r f'IJ.11 scale mea,sm".em¢nt l"'ange"' Th~ :minimum ·.Ai.C~ sigi1a.l 

:for £ull scaJ..a out.put from the demodul.ator ie i. 20 FIN' (PJ,18)'.. The reference phase 

~eqirll'ed fo~ the demodulators is the primary 15 Vfili!S;, l!OQ cps guidance power., 
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Accelera.ti011 measurements in the ve.!rlcle a.re detected by mgnetic type 

(variable .. re1ucta.nce) transducers.. These units require a D.;Ci, pa1•re1 .. inpu.t, supply 

their 01m regitl.ation, e.nc1 f'ull acale out.put is O to 5 V4'D.;.Co Power is direct from 

the telemetl.•y system batte:r-y o 

The guidance pitch progr-'Sl'.ll vo;tag~ measurement requires a special isolated 

system ainoe a guidance requirement is th~t this voJ:te.ge oo.st be maintahled. abmre 

vehicle groU!ld.. The pitch prog?am Olltpu:t sigasl is impressed. aci"'oss a high re,. 

siotance net"trork., and the sig:oa.1 then modulates a 1ow ... 1eve1 {milli ... voJ.t) sub-can-ie~ 

oscilla.toro Tb.is oacil.lator is a differential. amplifier, input type with no reference 

to groundo 

Guida.lice· system 400_ cps., 15 V.,Ro1ii.S;, 1Jingl.e""pbasc Powe:t" is monitored by use 

a? a voltage divid.er and the resulti?Jg i. 2o5 Vc.A~C;, (Peak--to ... J?eak) signal modulatea 

a atande.r<ii. high=_level oaeill.atoro Tlrl.s oscillator dif.fers from. the othei~ 5 V;,DcC., 

input tYl}e io tl:m:c., the oscillator ba.nd-lr.idth (f. 75'{,) is e.djusted £or i_ 2o5 V .. DoCo 

ina-'cea.d of 5 V .. D.-.0., This technique provides :f'eir mOldtoring of both. aignal voltage, 

amplitude and f'requency., 

Var:taus oth~ on .. cxf.':r type .fw.1.ctiona a.re monitored by relay matrix.. Typ-lca.l 

of these ore the con:'\il"Ol motor operation for stages 2 o.nd. 3o Chamber pl"essure and 

va.J.ve operation sign.ale a:re ecmbined in a typicaJ. :four·~ order matrix to complet~ly 

identify h:t ... dfrectional g..ddance controlo This ·t:ype o:f' circ.~t is al.so used to 

mani-t.o.r the Command"."Destruct ReoeivGr and ejection if£ the f'curiih stage heat sbieldo • 

4.,3 Vehicle '.ER'acking System 

An Avion 149 c ... 5 ncn band ra&.r beacon 1dth l1-00 watts peak pulse power and 

700 ,-ra:tts maximum peak pulse pwe1• is instal.led in the vehicle Trruwi tion Section 

"D" (lar.11er: illis traru,go~er assist~ the grcu.nd radar in acquisition and tracking 

o~ the vehicJ-e to the poin:i. of fourth s·tage separation., The uni tr- -which is 

pressurized· and ccmpJ.eteJ.y tr-'lllsistorized, utilizes a.n antenna horn that provides 

a 15 db gain" Thia combination of f"eatures allows for mex:bmm1 t:racki:og range 

ca.pa.bill ty and improves range safety- aspects" 
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The CaJlllll.allO ... Dest:t"c1ct System is comprised of two completely separate ci1•ouits 

ea.ch ,-ti;th dualized a.saocia.t.ed components., either o:r tmich •uill destroy the nrsi. 

three stages of the vehicleo 1m:uat terw..:i.na.tion. of the 1'irst, three stages is. 

acoompJ.iShed by side.-ca~e splitting the rocket mo-torso An 0.6.d.itional function 

o:f' the system 1a to diaabJ.e all unfired :r.~ocket ignition circui'l:;a upon. recept:J,ou of 

the <lisstruct aigna.J..o 

In addition to the comma.nd-de.s.truct syst~ 'ffhich is :b:u:tiated by a coded 

:radio aommand7 -'.;he vehicle is equ:tpped. "t-iitl:i a.na.uto-destru~t system for the first 
•" 

Eaeentiallzy- this is a pc>rrer-lan;ya.:rd a;:dtch circuit in "B'' and .ncn 

t:rensi tion sections w.re,lled a.cross the destru.c·c; s.ystem ~afe/a:rm \U:l.:l'ta. P.r'emt.ure 

separ.sti.on at" break-up of ·tlie firs·!; two e·t;s.ge t:ran~ition s.ections 1f""i.ll al.Go initiate 

the des·truct o:r thos~ stages o A pressure swi.tch is included in +.he a.uto,.destruct 

battery eircui t to prealuc1e a:astruction of th~ e:itpended etage at l'lOl'l'llal. a·;:;age 

aepa:ra.tiono 
Cammnd ... Deatruei:> 

The minimum power of:' t4eV system ia ;oo 1-iatts a~ power a.mplifioatien in ... . ) 

creases this value to 10.,000 watts.. The trau...-amtter .carrier ·wave is frequency 

modulated by code too,e.a to operate a relay-interlock net,,roi"'lt in th'3 d.es·truct re"' 

• The bo~~tie an:tenna pairs a.re mounted 4:tametrlcall.y opposite one e.nothe-r to 

provide near omn:t ... d:i.rectio.v . .al eoverage about the vehicJ.eo Each e.nte,nna pair serves 

Olle receiver ... 

115a.:f':e" and ttA.rm.11 operation at the Safe/Axm un:!:ts is by rotaxy solenoid opera, ... 

tion thrOU311 be.rd lines to blockhouse arming con.sole switcheso 

4a5 Veb.icl.e Igru.tion System ... ' ., , 

The ignition system design for the Yehicie is baaed on dual battery systetns 

( ignition-destruct uses CO!Ill'.llC!l oattei .. ies) 1-lhich incorporate a duality of- other 

components up to and including the end igni tat> elements of' the rocket motors o 

4 .. 12 
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Remote 11Safing11 and. "Arm:i.ng11 of the igr.:U:;er c.ircu:1 ts fror,1 the blockhouse arming 

console is pxovided by means of arming rel.a.rs in the velrl.cle., Al.so provisions 

are included for b1ockbouse monitoring of ea.ch 0£ the ignition squib bridges by 

circuit resistanceo 

The pair of igo:ition-a.estruct silver cell bat·l;eries are remotely acti11ated 

by com:nand from "the blockhouse., These ba-t;teries supply 22 o 5 v-olts open·· c:i.reui t j 

and 16 volts 1.1.nder the anticipated peak load@ Approximately two minutes (maximum) 

are required to fully charge the cells a.;fter ·oo,tte-ry e.ct:i.vat:i.on., Heater l"'equ:tre-

me~ts a.re 80 ·watts a.t 28 "Z.,D.C.; Prorls:i.ons are made to mo-.aitor the battery 

voltage no .. load and under simu.lated:load., in the blockhouse., 

Igni·tion et£ ·i;he vehicle first; stage :ts by hard line cormn.d. :from the block ... 

house progre.mmer.. Subsequent st~ges are fired by coranand from the guidance in­

te.rva.lometer., 

!1-a6 Sola:r Radiation Sa;t;elli~~ 

Detai1ed inf'orma:tion as t,o measurements, channel assignments, or other items 

pertain:tng to· the sateJ.li te m:tssion are no·t availe.bleo In general, ho1-1ever 7 the 

f'oll01-n.ng items are o:f :interest. 

A 1ne(:l1anical separation system is e.-np.loyed to eject the sei:telJ.ite from the 

fourth stage subsequeu~~ to burn-ou.to 'f.h:is :i.s accoopli.shed by a battery ... explosive 

nut circuit activated by a. timer. The timer is initiated by signal. from the power 

control box at tour-th stage iguitiona Timer control is vai•iabJ.e • from O -co 30 

minuteso Compresaed springs ejec·t the satellite upon explosive nut a.ctive.tion. 

The satell.1.te has a spin ... up system of rocket motors anc1 gas jet.s which are 

controlled by radio CClllmB.lld from the ground.; 

Int_elligence from the satellite transmitter ie in pulse code :from (PCM)., other 

details a.re no·I; :presently ava,.ilable_, 

4-13 
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The [\OL RAD (SR .. 5) is the ift'th :i.n a series of sola.r radiat:J.on ea-tel.lites, 

and 1.'.te NASA/DOD Scou.-:.; is the eleventh in a series of similar vehicles to be utilized 

for boosting instr..m,.entea. payl.oads to vnrious probe al ti tucles or into near earth. orbits .. 

The SOL RAD pay.loads will perf onn. the function of obtaining measurements of 

solar X"":r.ays in four bands and measurements of the L;yman AlJ;>ha. effect at an altitude 

of appro:r.:ittw.tel.y 390 !! c~L. 

Ii.ASA/IlOD Scou.-Z.; vehic-.le will place this S.9.tellit'9 in-to the prescribed orbit and 

uill elso de::ruonstl"ate t.'he integrity of the various 81J.bsystems and techniques used in this 

flight,o In a..c.di·tion t..o testing standard bard·ware, some of which was only recentJ.y 

inC0l"PO:r.atr!d Oi1 Scout s ... uo, this fliglrh ;,-1:U.l. demonstrate the s·tructural. integrity 

of the 'bce;fed,oup 11 "C :i and "Dn Transi t:lo!!.l sect.Lons.,. These are -the m.ajor configura;tion 

changt,s whicl;, are . ef'fec·t:tve on Scout. s .. lJ.l and subsequent vehicles o 

First order test o1)jectiv-es are -chose vrhich are the be.sic re<-.1Son 

for conduc•ting the :flight testo These object:tves are of such 

a nature t.h.at inabilit,y to a.chi(;;ve them must result in the fi:'1.ght 

being dele,yed. or a.borted.. F..ach system related to a firsi; order 

objective mu.st. be opemting properly B,t. launch., 

~q,!?:~ Order T~~ . 0'2,1~£~~ 

${;:-<:owl 01"'8.er teat objectives a.re those required. to dete1mine the 

ove:-:...a.1.1 perl'o:rruance of ·l;.1:le test vehicle or r:ipecific systems o A 

second order objective can be delet~ecl ·wi t.hou·h comp:romising the 

e.ttaimne:o.t of tha first 01"der objectives o The flight ms.y be 

... l I 
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del.ayed to achieve a second order objective if it will not Jeopardize 

the first order objectives.. A maxim.um am.oun·t of ti.mie may be allowed 

for the repair of equipment pert.aini..ng to ~hese objectiveso 

Th:trd order test objed,1:vea are 1mose which furnish actdit:l.onal. data 

f'or over-aJ.l vehicle evalus:1:.1.on, or for special. ~.n:vesti&J:t.ions" Any 

1'b.old '~ime required for these items will be up to • ·\:;he discretion of' 

the Tes·!; Director~ The launch should not be delay,:ad :i.f it :1.s i'oun.d 

that a. ·third order test o·b,jective will not be met .. 

To.strumenta.tion Pr:tor'lties 
_..-.mu~~~~ 

The priori ties listed :tn Table 5 ... 1 have 'been included as a guide 

for de·ce:rmini:ug :'hold" conditions and da.ta. acquisi•tion plana" 

Priori ties were assi.gned on the basis of the importance in obtaining 

t.b.e test o'bjec .. r.:tves a 

5.,3 ~load F==!:_r~t Ord~ !,~~t_01?Jec•ti"!~ 

(NRL Responsibilityo CVC _not provided with t.his j.nf'ol"!1.1.ation,) 
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60 DATA ACQ,UIS!TION AND A..WAJ.,.YSIS 

6 .. J. General -
Three methods will be used at F.MR to acquire per1'orJnance e.nd ti·ack.ing de.ta f'ro:rn 

the NASA/DOD Scout Vehllcl@o These axe telemetry~ FPS•J.6 ra.dar·,.and camera tracking. 

Met~log..tca! data. will be used in a secondary sense to define the wind disturbances 

prior to launch and to provide support.ing data for trajectory analysiso 

The Sol.a.r Radiation Payload Lab a.ml Grou.,:id Ste:ti~n ri'ill receive te1emetey data 

:from .the sa.te.:tlite. The analysts ~ this ini'ormn:tion w-111 be the resJ.)On&ibillty 

9f the payload e.sq::erimsntoro 

602 T~emet;rl_ I1a:!;a. 

~e1emetered data, transmitted on one link :f'reque"lCY of 2~•9a9 e.t an eff'eetive 

radiated power af 10 w~ttt!=l.,. will be received by t~ teleme·try ground stationo Th:ts 

system 1-rlll be radiating vehicie data during ground. checkout and flight uu to 
. . . ·. -

:f'purth stage separation., :Ct is possible that te3:-emetry signals may C(?n~inu~ pa_s'I:', 

fourth stage ignition if' the <iomponents lacs.tea. in ·~r.rns:l, tion sec·tiOl'l 11D11 are 

not damaged by the igni:tion of the fourth stageo 

The telemetry sys~em, as described in Sectiojl 4 , ,rill be used to transmit 

operation pa.ra.mete:r•s o~ the vehicle's subsystems e.na. to determine the spa.ci~~ 

orien"~atio-u of the ve.~icJ..eo These measurements. •will also be used. to def'ine any 

malfunctions 011 abnormal oocur:ni~es ~~=-~h m:t_ghµ. 1?e encow-rtered .. 

The PMR will +•eco1-d· the link frequency on magnet,ic tape and. ~11. plot the 

paramete:r-s on t;he oscillo~a.ph format that: is described in SS\iT-24 OR.. • 'Die elO\i' . . . 

speeci1 0.5 in/fjleCo plott.ers 11hould. be a.va1labl~ in ·the 24-hour data package.,·: 

60 3 Radar Tracld.ne; Data 

The vebicl.e· ,dU be acqu.ired and tracked by FPS-16 radar units. These units 

'tri.ll be used 'With an Avian ~odel. l.49C tra~~onda• ... beacon ce.rried in trana~.t:t'on 
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seci;ion 11D11 " The transponder is rated. e:t 11.00 i·Ta:i:.its peak pvJ.se power ki.t.h 700 

watts peak power l"i@ifi.mumo It is compl.-etely trans:i.stm--ized, pre~sw."ized, an.d 

coupled td th an an~el)Ila horn that provi4~s a 15 db gain .. 

The rm-r data obtained. 1'rom the FPs ... 16 radar 1-1ill be recorded op. ma.gnetio­

tape, Nixie film., and plotboa:,.-,ds.. T'Ae tape ia considered. to be the primary date. 

aource e.nd this information in conjunction w:i.th meteorologJ.cal elate. will be 

sna.lyzed to define the vehicle's actu.a.1 fli"ght perf'or-..nanee.. Copies· of the plot­

boards should be a.,,-aila.ble in the 24--h~ package. 

The pl.a..i"l..11ed trajectory- 1-Jill requi1"'e the use of' the FPS,.16 fixed tuned magnetrons. 

T'ue PI~m Fi•equency SchedvJ.e.r has assigned. 51+9l MC and 5566 MC as the ai~borne rece!ve­

anc1 ·transmit :frequeucies, respectivelyo Tb.ese :t"'requenc::les will be set :l.n- the 

equipment p:rior· to delivery to th~ launch site .. 

6.4 Cam.era Tracking 
L ..... • VC 

Thi•ee co101 .. 35 MM ca1ue1aaa 1-rl.ll be used· "to t?ack the veh:5.cle from T-5 seco to 

the lirdt of tracking capability and three color 16 M1'-'.I ce.meras w·l.ll cover the i!1-

·t;erval or O to 1000 t"eet.. 'I'hese· trlll be us~d to visually chE.."Ck the pe:r-l'o:rma,n<.::e of 

the :f':lrst stage a:a.d possibly to confirm second stage ignition,... 

.Additional. photographic req1.u.rements exist for documentary purposes~ These 

~dll include 16 MM cameras t:<:Jr tracki.Dg the vehicle sho1-1ing various ea.tel.lite 

labore.to:ry opera-'cions and .recox·d.ing the :installation o-E the :payload,u Both colo1 .. 

ai'ld. BW s·t;ills of the vehicle on -the lau,.1chei .. , the satel.1.tte checko1xt anrl installa­

tion ,rlll. also be requirecJ . ., 

60 5 Data Reduction 

Data reo.uction :for the veh:i.cle w:tJ.l. 'be accomplished in three dist.inct 

operations in Ol'de1 .. to proYide the maximum a.mount of flight e1ralua.tion in the 

shortes·t pe:r-lod o:f' time.. These opera:i;:tons are real timer qt.lick look and the :final 

·test report .. 
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Real Time De.ta Ac~ru:ts:tt:lon and I:1'.raluat:i.cn 

This inf'or.ma.tion :ts collec·ted, processed. an.d evaluated while the 

v~hicl.e ia sti.:l.1 in fligb:t., It. will be used prin-..a.rily to obtain 

an es·t:i.mate on the IiASA/OOD Scout perf'01•.mance up to £01:a~'ch stage 

separation., Th~ee real time plotters, dispJ..e.yed in ·l;he telemetry 

gr9Ul'ld st;a·t;ion;1 will record ·{;he in:formatiou so designated. in 

TabeJ. A-1. thru A,~3 following the plotter :f.'orma.t desm-ibe;U.n SSVT..-2l1. 

OR.. Moni·~<X!"ing these r.eco.i.-ders ,,rJ.ll allow immediate reporting of' 

e:v..ents av.ch as. ignition. of stages,. pitch p.rog:rani st~ps, le:ugt.h of 

coo.st periods and ejectio.u of: the i'c.rlll.'th s·tage heat shield., Col:)i~~ 

of' the plotboards will also be used in the J.'eal ·t:i.m.e evaluation or 

'l;he vehicle p~i'ormance., 

Quick Look Dato. Acquisition and Evaluation 

Fo1~ this opera·t;icr.a.5 selected date. is collected as soon as poss5.ble 

after launch and is u:;ied. by the Launch Test Working Group to pre .. 

pare a 11Qtu.clt Look",. l'eport en the per:fo1Yr1em.ce of the vebicl.eo This 

gives more accurate, comprehe!lsive il!f'ormation on th.e !light :para .. 

meters auc1 e.chieVE!'".llen.t. of the test o-ojectives than ce.11 be oryta:tned 

in the real ·time evalua:t.:1.011.. This g,:uick look e,raJ:u.at.:i.<.,a. uses the 

resul·ts of the ree,l tili!.e ope-rat.ion plus the ::.. ... educed ·telemetry :re .. 

cordinge., :films and tracking information t,h.s.t are mmiJ..ablc for 

evaluation o:f' va:ri~ua subs.ystems o T"ne results oi' this evaluation 

will. be used in any subsequen:t. reports that ~-:Y- be i~equ:i.red f.or the 

program offices ~r contractor•s usea . '.· 

Final. E-~aluetion 

Fine,1 evaluation is :ma.de a:rter all reco:r--J.s p~·ted.n:l:.1g to the :flight 

are (;l.Ve,ilable and can be used to fully a:na.lyze the tes'i;; ,resu.ltso It 

ia expected that thia data ,-rill be reduced and a\'u.ilable :f'or use in 
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the final evalua.tion by 3 days after the launch., Tb.is ei'fo:i.·t 

includes a detail.ed operation o.na system ane.lysis but {1.ces not; 

include :payl.ca.d pert'ol·muce., The resu1ts of this e,ra.luation ia 

combined :into a :Fina.l 1'1light Test R~ort which will be ave.i.lable 

21 days a...-f>te:r the launcho 

6.6 Orbital. Determination 
• I ,rtN7rwi9111111i)a..CW 

The Naval Rese.erch Laboratory- 'Will have the respons:lbS.lity for tracking the 

SQL .RAD Se.ielll te; collec:t;;i..ng a.ml eva1v.i:J.:ting the da·ta o 
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APPEMDIX A·· 

DATA~S 

This appendix outlines the da;ha me~surem.enta required to me.et ~he test 

objectives and ·co ;p1'ovi~~ adequ~:te information to:r post-•fJ.igl:ri; evalua:t.:l.on~ Table A-1, 

A-27 and A--3 pres.en:i;- t~~ 'f.'lf-~/r,JD Scout; :m.easiw-emcnt~ tha;i.i a:r.-e to be t·elemetere~ ~:t•Oill 

the v.ehicle-.. A p:i:.,ior:i:ty is a.ri:signec1. -~o these :fui1ct:t'1ns jn orde-i' to ins.m~e the veh:tcle . . . . . . . . .. '. . 

_is· J.av.nohe\'.I. wi-th a.deg_uate im~pj,•riia.tj.ou -Zor moni:coring t~e :flight. The-s~ ~•l_o~ities 

(l.,2 m1d 3) ar~ dcfint:?tt.° L"'l ~set.ion S 0'1 th:ts.repb.i?t .. 

the co-..t-ntdown. .. Details·_ en th~ .transducers and inst~trli.l-Antation system my be obt&i1!etl. 
, .. ' 

..... 

A-l 
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TABLE A~l TELEMErRY MEASUREMENTS 

(Tran~mitt.ed by PPJIJ./FM/FM Telemeter of Link Fr~uency - 249~9 MC) 

. '. 

END TI-iSTRUMENT 
MEASUREMENT MEAStJ1UJ1-IBNT 

--
Ym-r Rate i. 8 deg/sec 

2nd Stage pitch motor and 011 .. Off 3rf. Stage pitch mo·tor 

2nd Stage yaw motor and· On ... 0:Z'f 3rd Stage yaw m.otor 

2nd Ste.ge upper roll motor and On .. Off 
3rd Stage upper roll motor 
Pitch Prograra Voltage 0-615 ~ 

\ 
3rd Stage e.raall pttch motor On • Oi.'t 

2nd Stage lower :i.~oll moJtiOl' and 
3rd Stage lower roll motor On ... Off' 

Roll Rate i. 15 deg/sec 

Pltch Rate 1. 8 deg/sec 

Transverae Acceleration i. 10 llgll 

Normal Acceleration £ 10 11g11 

Longitudinal Acceleration .. 4 tO f 20 II gt1 

Guidance Voltage 4oo ~ycle Reference 0•15 VRMS 

~:- See Table A .. 2 Volts @ l!OQ Frequency 

~i- See Table A-3 

OPERAT!Ol\JAL PJ$AL 
PRIORITY TlMT~ 

RBQ;. 

1 X 

l X 

1 X 

1 X 

1 X 
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1 X 
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;a 
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CD 2,10,18 ll) 
en 
CD 
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---0 
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0 
u, 

6,1.4,22 0 
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u, 
00 
....... 25 0 

26 
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. ~ 
I 

VJ 

TABLE A .. 2 'rELEMETRY MEASU:REME'I~S 

(Tra.nsmit·ted by PAM/J?M/FM Telemeter Co111I1Utat.ed ho KC 

on 24909 ?1C Link Frequeucy) 

END INS.TRUMENT 
MEASUREMENTS MEA.SUREI'•lENT 

Command-Destruct, Heat Shield 

2nd Stage Headcap Pressure o ... 8oo psia 

Yaw Displacement i. 50 

Roll Displacement i 5° 

Pitch Displacement J. 1,0 
J.. , 

3rd Stage Ileadcap Pressure o-i~oo p$:i.a 

Spare@ O<p O VDC 

5~ 25 VDC 

10~ 5 VDC 

----

OPERATIONAL REAL 
PRIORITY TIME 

RF.Qi_ 

1 

2 X 

1 X 

1 X 

1 X 

2 X 
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TABLE A-3 TELEMNI1RY MEASUREMENTS 

{Transmi"i:;t~d by PAM/FM/FM Te1eme-ter Commutated 30 KC 

on 249 .. 9 MC Link Frequency) 

~ 

CllAI®'iEL EIID IllfSTRUMENT · OPERATIONAL 
NO;, MF'..ASUREMID-fl'S MEASUREMENT PRIORITY 

'. 

1.,9,17 Tot?er Fln Position i. 200 l 

2,.10,18 Left Fin Position i 20~ l. 

3,11.tl9 Bottom Fin Position t. 20° l 

4;12,20 Right Fin Po~ition :1.200 1 

5 Guidance Temp.: 500° F 3 

6· Spare@~ O VDC 3/2:* 

7 3rd Stage I~ Temp. 500° F 2 

I 8 Tra.nso C .Am.b. Tempo 500° F 3 

.13 Tr~,., B ·Amb. Tern.po 500° F 3 

14 Trans_ .. ,. B No~ .. Iusul.o Tempo 500° F- 3 

15 Base. A .l'Toz .. In!3ul.., Tempa 500° F 3 

16 Trans .. B I~ide Skin_Tempo 500° F 3 
.. -

21 2nd Stage· N2 Line Press a. 0-3500 paia 2 

22 3rd Stage N2 Line Presso 0 ... 3500 psia 2 

23 Hyd., Acaum. ~!=1811 0-3500 psie. 2 
... 

2lt. 1st Sta.ge,He..l.d.c~p P.resso o-600 psia 2 

·25 Spn .. e- @ _ ~ O VDC 3/2-"t 

26 50% .. 
2.5 VDC l 

' 

27 O'/o 0 VDC l, 

26:.2?~:I> 100'/a 5 voo l-
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TA.BLE A-.l~ 

GROUND ¥DNITORIWG FUNCTIONS 

GROulID .MONITOR MTA REQUIRED PURPOSE 

Second stage H202 Line Pressui•e Check System Opera·t;ion 
Third stage H202 Lhie Pres sure Check System 0:pera·c:.l.on 
Second stage N2 Line Pressm•e Check SyatGm Operation 
Thirl atage N2 Line Pressure Check System Operaticn 
COJi111!aJld Deztruct Cbannel 7, No., 1 & Uc., 2 Check System Operation 
Camnand Destruct Charu.1el 7 1 Noc. 2 & !To.. 1 Check System Operation 
Zero, Ra.lr and Full Sca1e Calibration Check Syutem Operation 
T:ranstion 11D" Amb .. Temp6 .Monitor Environment 
Tra:nsi tion ucn ·Amo~ Temp .. MouiJ~or Env.ti-onme1rt 
T:t"ansition 11B11 f,nib. Temp" Monitor Environmei,h I 'iJ:1..ird s·t~ge Motor Skin Temp .. Monitor Environment 

I Second S-rege Motor Skin Temp. Monitor Environment 
First Stage Mot;ar Skin Temp. Monitor Envlronment 
Second Stage N2 Fressur~ S,dtch Check System Operation 
Third Stage 1'1"2 Pressure S\li toh Check System Operation 
Second Stage Yalf Motor Chmbr .. Freas Sw-ltch Check System Operation 
!l."hird Stage Yaw Motor Chmbr;, Presa Swi tcll Check System O;perat;ion 
second Ste.ge Upper Roll Motoi .. Cb.mbro Pl."ess Svrltch Check System Operation 
T'nird Stage Upper Roll Motor Chmbl"o F.:ress Sw5:tch Gheck System Operation 
second Stage Lmrer Roll :Motor C'.n1nbr. Presa Switch Check System Operation 
Third stage Lm,er Roll Motor Chm.bx- .. Pr~a Switch Check System Operation 
Second Large Pitch Motor Cbmbr., Press Switch Check System Operation 
Third Large Pitch Motor Chm'br. P.l'.'ess S't-rltch Check System Operation 
T'a.ird Small Pitch Motor Chmbro Pl"ess Si:dtch Check System Operation 

DiTE."RIM 

Con·tinuous 
Continue-us 
Continuous. 
Contiuu.ou.s 
As Reg_1d. 
As Reg, 1 do-
As Rag, 1 0.~ 
Contiuu.ous 
Continuous 
Con·cinuous 
Continuous 
ContiUUO\.lS 
Conti11uott.'-il 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Con"liinuous 
Continuous 
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• HEADQUARTERS 

SPACE SYSTEMS DIVISION 
AIR FORCE SYSTEMS COMMAND 

UNITED ST ATES AIR FORCE 
Air Force Unit Post Office, Los Angeles 45, California 

) 6 ,Z..JREPLY TO 

ATTN OF: SSVT~~-----~vos 9-4661, Ext. 3645 
J $"-z.-,_ 

SUBJECT : SOL RAD Scout Flight Test Plan 1 February 1962 

TO: 
Naval Research laboratory 
Attn: Mr. M. J.·Votaw (Code 5170) 
Washington 25, D.C. 

1.. The first draft of the subject report is forwarded for your 
review and comment. It will be noted that the test responsibilities 
(page l-2)of BUWEPS and NASA have been omitted. These will be 
included in the final report. 

Major, USAF 
1 A tc h ~:.: c;A, 
SOL RAD Scout Flight 

Director of TRANSIT/ANNA Test Plan, dtd 26 Jan 62, 
eve LOG #C-26 (C) 

\ I' 

CLASS/FICA TION OF TH'$ DO,..,' .. ;. ... 
WILL BE I "-UM~NT 
UPO DOWN GRADED TO~ 

N REMOVAL OF ENCLOSURES. • 

CONFIDENTIAL 05213 
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l?roJ.U: Director, U. s. Ha.val Research La.boratory, Wia.sb.1n;£tou 25, D. C. 
To~ C-Oiin.i:lQnder, Headquarters, .Space Systemti Division, Air Force Sy.stems 

Command, United States Air Force, Air .Force Unit Post 0.f:fice, 
Los Angel.es 45, California • 

Subj: Solar Hadirttion Scout l"l.ight Teat Plan 

.Re.f: (a.) SSD l.tr ssv-r/capt. Brooning/OS 9 .. 4661, Ext. 364,5 of 
l FebruaJ'Y 1962 

l. In accord:a.nce w1 th reference (a.), the following 1nforma.t1oo ta 
submitted to improve- the pay.lo.~ portiai of' the Flight 'l"est Plan: 

So.lD.r Ea.dio.tion Uf BJ .s primary purpose is t-o meaaure the 
intensity o;f x-ray radiation from the sun. The 58-pound satellite 
vill also stu.dy Lyman-Alpha ultraviolet radiation in the earth's 
111ght sky. Al.thouab externa.ll:r, slmlar to the laboratory's 
earlier solar :me;.tsuraIJl.(ent spheres, the sa:telllte embOdies modU'ica­
tion~ bt<Ased on li1o:nalysl13 Of th~ previous e:itperlments. 

Four x-1~t-..y detecto1·s. have been buil.t into the ball tc 
accomj;>lieh the sphere• t1 primary purpose. Three of thai deteetora, 
protected by i;pecial magnets to deflect the clm.1·ge,:t particles of' 
th;e Vi!.n Alle:G>. Belt that could saturate them, v1ll cover the 2. ·to B, 
8 to 12, and 8 to 16 Angstrom wavelengths ot the spectrum. (The 
Angstrom unit is u unit of' measure 'U;-sed in expl"el3oi:ng the length 
of' light vaves.) The fau.rth detector, dedgned to c:ove1, the 0._5 
to 3 Angstrom wa,vele:agth rm1ge, has a. relative.ly thick be.1-ylliwa 
wiru.tow that mruies the apeci~l ma.gnat unn.eees~17. The 2-8 and 
8-16 Angstrom detect~rs e.re of the~ type a.a thosie f'low,n in 
Solar R~ation lil, ~hile the other tvo de:teetora will extend the 
wavelength a'Ud $eneitivi:ty no.uge to more penetrating and more 
intense x-ra.y i"ad,1at1o.n than was, i:iroJla.gea.ble ln the ea:rller solar 
~sureroent aa.tell:ite e1q:,ell'imentei. 'l'be,ue detectors it1ll ·provide 
i:nf'o:rmatioo about the ·na1·dness ( i.ntensi.ty of' penetl"'<l-tion) o:f the 
x-ray emiso1cn $peetr-wn a.rui h~cce ·the electron temperature of the , 
emitting source. The hardness of the .emi.Gsion spectrum playJS a, 
mAJor role in the product.ion of iono~pheric d:iatttrbancea due ·to 
e.vent.s such a~ sC:>~r f.lar-as .and active prom.iuen<'.e r,egious. 

The satellite•:s "night sky'1 experiment, vhi.eb. 1a ·to :measure 
L)'!lllln-Alpha radiation, consiata of toi.u- detectors ce:µnected in, 
1::a.rall-el ancl looking out i.n the ~ direction from the aatellite. 
Lynian-Alp:00. is wi intense radiat1C'.1.11 from the sun anti. has a. ~eak.ening 
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effect on &i.y-t1me ·re.a.10 camnmicat.1ona vhen absorbed by the earth. •s. 
upper a.tmospher.e,. i'he L)m&U-Alphs. line of l:lydrogen is 1n the 
extreme ultrav1ole·t. ·:region o'f' the spectrum between visible light 
aud. X-rays. Prov1d1ng four tim@a the senaiti.v1ty of a eingl.e 
detector, the four units trill measure scattered aol.ar Lymn.~pha 1 
radiation from neutral. atomic hydrogen in, ihtt ~~h'·s, a.~qspllere. 
~• experiment, which vill ramatn clQmant through most of the 
satell.1te•s lifetime since it iu meant to operate in aa.t.kneis;s, will 
'be operated. by cOIDl',lll.lld from one or more grOWld telemetry etcti'h1~o. 
•.fiJe latter viil be able to activate ~ad switch the exped:.ment anto 
one of the telemetry chtY!nel~ of tile eatellite when Solar :Radiation 
IV B 1s·111 tbs •rtn•s am.do-,r o.r when the aphe.re assumer, a pre• 
determined angle 1n relati.Qrt to the lllis of :1:ts fll.$ht. Won1torJ.ng 
the latitude and lougitude a.,spects et the "n181lt gl.ovu in tbe earth'a 
atmosphere ca-lised. by solar LynBo.-.A.lpba radiation nll provide. 
ac1en~1eta rlth an inJiibt into the rela.ttcmehip between the solar 
radiaticn-atteeted upper atmospbeI'e Of the earth aud the land beloill 
it. 

COMPO?iSH'S OF SOI.AB MDUTIOif IV J 

'l'b.e 20-iuch diameter aluminum .shell containing at.x 9-inch ao.le.r 
cell pat.c:hea is identical to Solar Jad.iation. III. The electronics 
1a in these expel'1meDts, Soar ?~at.ion IV B has two sp1n•U.P ~ystems. 
A cold gas Jet :&ystem-CQllS11rt.1ng or a 3•1.ucb. diameter s·torage veaeel 
charged. vith nitrogen to a pressure oi" 2000 psi 4'lld. two exjl.oaively­
c,pemted valves-a.uto.mat1cslly goas into effect 1mme-d1o.'tel:y atter 
uatellite eepara·t.ion. A sviteh tires tbe ·valves aAd sJ.lf>tfe the 
nitrogen 'to discluu'ge throu.gll tv.o noz:slo.s on the satellite equutor 
to produce a spin e1' ab0Ut SO revoi.uti.one per minute. A bac;t-up 
system ecmsi$t:1.ng ot tour miniature ·i"Cckets mounted on opposite 
sides of the. sphere• s equator will be tl&~ 1f the col.d: ps Jet fails. 
If' the cold ge,.s Jets are 1::uccessful, the rockets will. be ued to 
fJXtend the useful lite of thG? l':latell.1.te a.:rt~r t,he original. &pin .®ou 
decayed belov a miuimwa useful level. 'fhia could doub1e th!f 1100.f"..u 
life of the ~atell1te. 

Power Supply• Six 9-:S.neh d1amete21' solar cell pa.tell.es are 
s~trically located on the surface ot the sp~e, three above Q;nd 
three below the equator, so that there will a.lvaya be at l.ea.at 0118· 

~ ps.tch facing directly into the sun. BQch pat-ch eon~s 174 cells 
and. prov14es about two vatt.s ot pover tor aa tE}lli te operation. 'l'he 
storage battery eyutem has 18 cella in seriea with center tap 
grounded. This supp.11ell5 a4 volta to the satellite tra.nrudtter w:i.d 
two l2 volt sources to the res:t of tho equipment . 

. ?' ·-· . _,. ... .,.•. 
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