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ABSTRACT

Flight vehicle configuration, detailed test objectives, the required datsa
messurenents, the predicted trajectory data, and the £light test plans for the first

SOL RAD SCOUT launch sve presented in this report. NASA/DOD Scout Reseerch Vehicle

8-111 will inject the Solar Radietion Satellite (SR-5} into a nominal 390 nautical

mile circulay orbit at & nominal inclination of 75.&4 degrzes vhere measurcments of
_

golar Xe-roys and the Lyman Alphs effect will be made. The vehicle will be lauached

from the Sccut Pad at Point Arguello, Pacific Miesile Range, by the Blue Scout

Branch of the 6595th Aerospace Test Wing.
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savneh Complex at Point frgeello, Pacific lisailie Range. HASA/DOD Scoulb Venicle g-131
7111 be used to place the SOL RAD SATELLS I‘B into orbit. This bocster is basicclly e
fovr shage, solid propellunt vemnd cie compri ,eJ. of four rocket wotors joined by Lorann-

“sition sections ond sumported by a base section, The Pirsih suege is an Algol Ssuior,

the base section eround the Alnc S5

senior nezzie.

cor Ld-33-85, develioned by 'I'}?.:?.o?iola, L m,

during second stage burning g cceomoplished by & §j’0 0 F”-‘"’L Feroxide reaciion
lozabed in the surrounding the second stage nozzise,

sory motor, Amteres X-85CAL,  Comixol
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rockets n
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case, lower THY and Lu,.er* "":j}’ srangivion seeblion, fourith stsge mohor csse
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Rader Tracklps of she Seoub vehichs 10 ihe porlvt of foursn siapge sspavenion
will be aceopplishad by utiliziog a C-Band Radar Bzacon, Avion medsd 1490, The
vehicle telemstry system is e PAM/FM/FM type with fiftcen chammels s two of which are
commutatbed. '
, var

The NASA/DOD Segout will place the SOL RAD payloed into a nominel @288fiautical
Mile @iﬁculm" orbit. The orbiﬁ will have an inclination of approximately T75.4 de-
grees., Tae SOL RBAD SATELLITE, developed by the Naval Razsearch Iaboratory, will
cbtain measurements of solayr X-rays in four hands and messurvements of the Lymen Alpha
alr glow from the Northeyn sky. |

Povered £light dats acquired by the FMR will be used by AFSSD and the assoclated
contractors for evalunting the performance of the launch vehlele.

Operation of the gatellite systems and collection of data from them will be

acecomplished by the HRL.

iv
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1. INTROZUCTION

1.1 Scope

This docvmant presents fJ.ight test plan and mission objectives for the
Solar Padiation if W(w Te 2 > e
HASA/DOD Scout Research Vehicle S-11) aTORe R R T @ This vehicle

will be launched fram the Scout Pad at Point Arguello, Pacific Misslile Range, Cali-

fornia., The flight trajectory and instrumentation required to meet the objectives
of the launch are specified in this report., Items sueh as evalustion parameiers,
special or unique operating procedures, and other information ﬁecessary to define

the flight test sre also given.

1.2 Purpose

In addition to providing a comprehensive account of the flight test; the
specific objectives of this FIP are: |

a) To specify mission objesctives. -

b) To arovide inforirtion wn this £light test to supplenent the gene
eral deta and support reguirements previously defined for the
couplete program,

¢) To designate that information required for flight test evaluation.

d) To serve as the primary f£light test document for all comtractors
and agencies concerned with the launch.

| Objectives (a) and (b) are considered the primary objectives and are concerned
specifically with the launch of Seout vehicle S-111 whareas the latter two objectives,
under which information peeuliar to the subject operation is also provided, ave cone
sidared secondary. The secondary objectives are treated somevhat move extensively |
in this report than they will be in future SOL RAD SCOUT FTP's where only the changes

in the secondary objectives will be deseribsd. It is anticipated that this form of

l-_l _

_ Approved for Release: 2024/06/08 C05025870.
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praseptation will result in this report serving, in addition to its perimexy uvse, as

a gensral reference for future SOL RAD SCOUT opsrationg.

Since this document is gubmitted vell in advence of the actual operation,

it vas necessary to describe a naminal vehicle. Ifb:bhez* than svubmit the nominal tre-

Jjectory which appears in the S5VT-2h PRD, the final trajectory which is based on

actuel vehicle weights e.ﬁd prefdicted epngine performancs will be ferwarded as Appon-

dix B to the report, approximetaly 15 days prior to the scheduled lawnch date. A

detailed tabulation of the fipal trajectory will be forwarded at this time as en

appendix to the Operations Requiremenis., Also presented with this Appendix will be

the actual pitch program, éont;:jol system frequency toleranceg, and requirsilcomtrol

eystem settings.

1.3 Test Responsibillties

A general outline of regponsibilities asslgned to the grours participating

in this project is given below:

a)

b)

c)

a)

Transit/Anne Directorete AFSSD
. , v&h""tb
Responsibility « ) Program Direction
Standard Launch Vehicle I Dizectorate, AFSSD
Responsibility - Booster and Fecilities
Naval Research Laboretory, Satellite Techniques Branch
Responsibility - SOL RAD Satellite
Director of Plans, let STRATAD (SAC)

Responsibility - Base Support Programming and Policlies

 Commnder CSD #1 WOMR, VAFB
Responsibility - Contrect Administration ond Mamagement at VAFB
- Director Civil Eng,,6595th Test Wing '

Responsibllity - Test and Support Pecilities

1.2

Approved for Release: 2024/06/08 C05025870
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g) 'Technical Support Office, 6595th Test Wing
Reaponsib:liity-' - Commnicatioé.s", Instrumentation, Safety,
Maintenance, Transportation end Supply Suppart st VAFB. '

h) Blue. Scout Bm.uch, 6595th Aerospme Test Wing

Reepensibili‘ty = Program Suppor'

Blue Scout Nul:.tary Launch and ‘l’csb 6595th Aevospece Tegi Wing

2
St

Yehicle
ReSponsibllity -/\Asaembl:;r, Checlkout and Lauuch
3) Chance Vought Astronaubics .
Responsitility -~}systems engineering and techrical szgistence for

all phages of leunch vehicle preparation
1ok Applicable Documents

Requirements, deta._led proced.ure.., and genaral test ma'cerle.l rela.tm.g “o vhis
lauvnch are presented in eeveral denumema » Some of Ew‘hlch remain to be pa’oluhe@.‘.
Seccion T of this repom covers these docmnenm in debzil. Documents pf pz?m; cons=
cez;n ares | | o |

| a) Progrem Requirements Document
) Operations Req_uiremenbs
c) Opemtmns Direct.tve
d) ZLaunch Test Direetive
&) P.rel:l.szinazv Goantdmm Documa
£) Range Safety Report
g) PMR Ground Safety Report

~ Approved for Release: 2024/06/08 C05025870
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o 2. FLIGHT VEHICLE COUIICUARATICH

Zel General

‘The Scout Research Ve‘z;igie is basically a four-stage, gclid propellant,

boositer system vhich features low cost of manufacture and launch operabions and

0

fiexivility of applicaetion, 'Fo;* certain types of mission prof:‘.}.es , & fifth stage
nay bé odded in the pa’.yloéd é.réa; The three basic missions o which »hc yebicle
may be successfully adepted are: /—W /LM/W W
(1) setellive launcher {e.g., 350~1b. object in a 300 neutiesl mile orbity:
{2} ’1%:&.@.‘_ altitude probe v,eot,n 2 YOw1b. object to approximately 4,000 nsuticel zvﬁ'les}-:
{(3) high velocity re-subyy tes:«:m
The Tasic eirfreane copfiguration is comprised of the four vockeb woiors tied

together by transition sections end supported by a base section. The thivd and

- Fourtlh stage motors aund the paﬂjlccd are grotected from ecrodynemic heating. Prideipal

faivings cougist ©f two wiring tvonels from the base section to bthe uppermosh trans
gition section. The mJjor assexblies are identified oo follows:

asc Section FAY
Algel ~ 1D rocket motor {Aerojet Semior)
Transition Secticn "B (lower and urper sccbiong '&
Castor rocket moter {Thickol XM-33-E5)

Txe

ansition Section "M (iower snd upper secbicns)

‘*)

Aovares rcq}siet motor (Alleghany Bellisbics X259:41)
Trensition Seciion YO (lover and upper sections)

. Altair rocket ﬁ&tcx‘- {Alleghany Ballistics X«ph8-453)
Payload Assembly ’
Fiigu'r-e lisa ")hG‘CO{{i‘apl of Scoul Resecavch Vehicle ST-5 which had essentially

-

the same configurations as S“J..Llo A generel arranggment of the gubject vehicle is

Approved for Release: 2024/06/08 C05025870
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¢ shown in Figure 2 and an c-u*bcd.a'cl profile is displeyed on Figurs 3. Figure L is a

general arvengewsnt of the SOL RAD nayloeaa

2.2 118.,}01’“ Apsem'bla.e..z Boosber Systenm

b&ajb:c. assemblics of the vehicle are defined as the base section, the three
btransition 30093.0!15, the heat shi e3c and the rorket motors. _The following briel
description of these upits i intended Lo zequaint the veader with the purpese snd

0

iptrinsic features of each. The subsysbems that are identified as being contained

in or incorpora ed ou these assenblies and whese funcition is veblcle coafrol or

commmnication are described 1o detail in Section L.

2.2.1 . PBase Ssction WAY

This cection forms the aft portior of the first stage and contains
the four cruciform fins, jet venes, and assoclated componénts of
the fivet atage hydraulic cqa’c:fol Byshem. A;!.go, cogtaimed in thig:
essembly are the ignition system moticn switches apd the guidance ,.
systen uibilicel plug. The &irfreme is constrected of e semie
mo*zocuq,ue alvminug shell ;:pf*'f'ted rith sbeelend aluxinum riog
framdés, longeirons anﬁl a lml}frgeaﬁ._ :i_zmw';.ailat:ion at the nozzle exitb,
At dcl wnt tekes place st the aft bolting .-\:;.ng of vhe ALGOL 1D

E.O't 0rs

The £ios are mounted on the af aft porition of Base Seebl on "A", .9C
- degress aparc ana &t zero angle of incidence., The com:rol SUTe
faces, steel fin tips and molybdevum jet vanes are connacted by

a commor shaft which is supported by the fin structure.

Three larse hinged access doors are ircorporated in this section.

On these doors are mounted the verious subsysiem ccinponen in g

Approved for Release: 2024/06/08 C05025870
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maymer that permits complete checkout and iastallabicn of the

section on the Algol moltor without disturbing any of the sub.
system camponents. This arvangement further provides excellent |
accessibllity to the cdnmonen’ts during operation of the various |

su‘oesy's‘cénso For this ci.i:scu.a.&:ic:nJr the Coors will be identified ‘ B
as Dooig I, IIX and iV, When Jooking forward with the "i;ower |
Tin at jtixa 12 b'c-lock positon, Docr II is in the upper left
quadranss Door III is in the lower ieij-i; guadrent; and Dooz; v

is located in the lover Fight guadrani.

Bquipment mounted on these doors axe as follous:

Door IT Hydraulic veservolr, accumulator, apd yressure
switehe

Door ITI Elecitroshydraulic motor pump, filter, and external
glectric and hydraulic power coanectbors.
Toor IV First stage control system power supply and two

associated amplifiers.

First Stage Rocket Motor

Tae Algol Rooket motér"(.ﬁ_e.xfojézh Senior), &hdel 1D, wes first o

installéa in vehicle mumber S~110, Improvémenis over the model
1C motor include & lighter weight mozsle and the use of tap
pads instead of studs For instellation of the wirlag tummelsy
Nemindl physi¢al chevacteristics and perfaitance of the motor
are presenced ',i}'.é i‘&bi@Q";Eo Dual explosive ‘Jinenr chaped chashes
“hi“;b:j:gm@ﬁgh £ifst stage thrust téxminaticn ave mounted’

longituginally along the motor caze,

Approved for Release: 2024/06/08 C05025870
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Transition "B"-

n.; BEC‘blOﬂ is the bl‘&ﬂalt" OnL s»ruci,urc between the first stage‘

.ané. secand stggr—._* motors. I*L cons:,sws cf an vppsr and 1cmer. .;ECleIl.

sezié.rated By a blox'rout dlapmgm trhlch rupbures or defcrms vhcn
the second s tage motor igali besa The lOI-TEJ." section wb:’nch :cemaim
with the firm, gtage upen sepa.m"oion, is an aluml.um semiamenccoque
structure tﬂfbh athaching mng_s ay *t;he enéa It is connected pg_ the
head attachment vipg of the Tirst stege motor. The Aubo déstruct
components for the fivst stage moi:,or are located in this secbjom
The ujgpe'xj see'tion consists of s_pl:x.t halves of a non'-a'gwucmujg:t
glass :i.."a.ber lamnate shell reinforced with inberasl a?xmn.m E¥ames.
Th.e “cvo helves are firame sp.Lcee. "z'cma the cutgide wiij.,h a m::.:ximm
AuEber of g,.,taaxmelrbs along the skin splics, reducing the com..
plexity of the agseubly procedure. Accessibility to the second
tage ifé_ac{di_én control systen 'émp&i@ats vhich are l‘c.‘_c;,a.té‘d w;tﬁiﬁ
this gection is provided by éeéjess door's., The pﬁmy m&é cOXTY~ -

ing wenber through this section is the second stege nezzle.

 Becond Stage E&cket Mobor

The Cestor vscr:lzat mobors (ThioLal ﬂi’~33~155) is the sawe mo»o.,_ as
vas ms'cal}ecl on p:‘evzou» msA ‘Seout vehi cles except that Lm.p
pads a¥e vsed in plece of studs for ﬁ;’ui*ix;g‘ tunnel a-i;’ba:éméntso
Explosive cho¥ges; similar to the upiis fouod oa the First stage
moLor;: 2¥e imerpo“a ed on tmzsx aas Lor motor case. Table 2.2 @g..

c:mbe«s the ncm1 Ce.sw"- motors

Trensition "GY

" This seetidn Copsists of twa monocoque shells joiming The sgpcnd

2l v&:\ :

Approved for Release: 2024/06/08 C05025870.
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2.2.7

2.2.6

'_'structure, vh:mr 53 wam aerl of an

-end Fings. '.;‘1;;;3 Secticn includes o spin uabls. and four spin

/Apprpved for Release: 2024/06/08 CO50258®
and Third stage motors’ clwou' h o blowoubh di aph:aq,av ALY syructural
loads are carriéci :f[n the gl& s fiber laminated oube.c__ shell., The
essembly for S-111 incorporates two configuretion chenges which
will also be .ef.?fective' on subsquent vehicles Thése changes €re
a‘bructumi beefeups to make the section cOmpaﬁiﬁié with the new
thizrd stage motor s.nctihé%allatien of thé ignition d%struct bate
teries in upye:? "'8'; s_ébjéi.ngo {praviovaly igé@alled m o .sec*l;:?.on)o

Other items combairned 3o Upper "CY ave the third stage reaction

comtrol sysbem compoients, guifence systém components, and Igni-

tion/Destruct components,

Third Stase Rotkét Mober
Third etage propulsion is provided, by the Antards wocket motor
{ABL, X+250-A1}s NASA Scout pimber S~110 Pirst utilized this

perticular motor wiich has several improvements 'bveer.the- pees

‘viously installed third stage motor. Thdse che nge.a sre; o mo*dc'n'«

‘case of mcr:»..sed structural st trength, c‘ne use of:‘ Thermalag (an
ablative ccatiﬁg) in plg;c'gef a heat shield xcr_ '§herml Bro-
-bettion, head inseriable igmiters inm plece of ¢ail imserteble,

‘end o wiring bumel attechnent arrengemsnt similay ‘tcg The first

Lo 8tages. "‘h'*'ust tezrmimation is ag s.mlis;mc?. by th» Iinesy
‘shaped- charges located along. the motor cage, Tominel @imensiohs

and characteristies ave given in Toble 242,

. Trenajtion VDV

‘Tne third and Fowith 6 toge xz.oi,em ave joivgd by this. tronsition

5.

UBET ¢ .fz?i;l'd‘:s’f&r section.

The lgwer seﬂtwon is o a‘ctzc'i‘ structure .:‘El"’}"'@”"""a by "cngeron_s ‘2ad

Approved for Release: 2024/06/08 C05025870
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aohora for ward of the syin bs.nke CAlzo conteined within this

secvion ér:; chzxponen-bs of the cclcr*ec'cy sysbem, the guldanse -
system, i@hé_ ‘zadar beacon syster, and the ignition cmpozzeni;s%_f |
The wpper peetion is a s gLeﬁ':um sb'ﬂuc cure which *:~3nqm tg splon
loads which ovigivases in the’ mrtm; ‘of Jower ¥DY section for~
ward of ‘she spin tables _T}ze uppsy and lover sections eve J.dinéa‘
vy 2 ring cl:m:_; which is secured by fqm; explosive DOLES.
Separgtion Of the fourth Bqage &nd payload is accomglishe'f:z"‘xfhéu

the explosive bolis are gired }:\; ‘o commnd Drom The -gr.ﬁ.éé.ime-

o

sw;ém"ti‘m% A smooth sene.'f'@tlm i igsuved by 52 winit z"é'Q.
8 6 whi ch ave ncmxally cbmv*assczd Within the EDDa'v"ELb'.i cr- P

plens,’ Ope snd cue<hal? seconds after the exylosive bolGE are

4o the 30° "fc:éw&z'd cant of the motors, Fourth stage ignl m,on

accouplich ed. by a delay sguib, octurs after sbove denchibed

@,raw.oa BYENEse

0
et

secess dodr .;E_‘o:u. insﬁ;allatidr_’z of gide’ iggertable squibs. for.fher

thizd :stage'mcrtérg- and, comporient re-arvangement and shelf rés

denign to aliow a(,ccfas Lo zhz.r& ﬂb“‘e mobor ignlter.

gl o4

Fourth Bt ’e@,g,*' Rocke$ Motar
The E‘O‘D.::‘m stoge end payicad ape’ ts(:x‘:eléi‘&:qu o injection
'V’&lc"l‘hj nj ‘$ne Alveiy rocket mobor (AB;., X-248 -A58). A unominal

Atalyr pobor ism G.e-acmm& in Tahie. 2_-;-20

Approved for Release: 2024/06/08 C05025870 el
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TABLE 2.1
SOL' RAD SCOUT HOMINAL WEIGHT' DATA

Payload 310,00 Bee Hose 6
- Fourth Stage Tne¥t 6&‘,3'0.

T‘oath Stage Burnoub | (0N

Fourth Staze Consumed r66.00

Fourth Stege Tguition TEh0.50

Third Stage Inert
Third Stoge Burnous
Third Stege Consumed
Thizd Stage Ignj’mon,
Second, Stoge Tgevd
nﬁcconé. Stage Burpous

Seccnd Stage Conmz.med ~

Second Scage Iem u'lOI‘
"l’lrsu stege "mrr.
Firsi Stege Buriows .
Fsrsb Stege Conaumsd

Fizat Stoge Ie,niw;«on '

3 OO
LLQ 65 JQ

?.1:-55,06 i
90,00
h.00 3

3. 197%.00 z"
- 470,00 —f
3:0" 7']

1{‘ 2616° "1'
10,00 ,/

Hotes 1

o

;;89.30 8ee Houte S
IN2GIEG.

2626.,00 Bée Nobe b
55,86
2146.00 Sec Note 3
TeE0.E0
759,00 St Wote 2

13790.
40568, 30
81910
39200,00
37019.10

See Nove i

Thermoleg {Amtares) .
Mohor Cags and Herdwere
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3. TESY PLAW

34 Preflicht Tesis

Sub-system tests, calibration checks, functlonal “sesﬁs, and cowbiped systems
test willl be accomplished in the migeile assembly building. During the laitier portion
of the countdown, vhile the vehicle is being assembled in the 0AB, mechanical and
electrical tests ave performed on the launcher. AL this same time operational test s

the blockhouse equipment ere accomplished. After the vehicle is moved to the lsunch
vod, RF functicnsl testc and compatability checks will be perfomed. A'dry-run” count-

down will be scheduled prior to launch day.

oo

3.2 Launch Condl'u.tons

The limiting conditions for launch are primerily wind fores limitations.

3.2.1 Launch Time
The present launch dete is b April 1962. Liftoff time will ve

scheduled for . s With ean allowable toleraunce of ¢ bours .

3.2.2 Wind Force

3.2.2.1 Ground Conditions
The meximum allougble ground winds for the vehicle on the
launcher is 32 fi/sec. while in the launch position. Should
the winds exceed the sbove limit, the vehicle should be

recovered ; lowered ,and secured to the transporter.

302.2.2 titude Conditicne (Preliminsry)
The limiting altitude condltions are direct tail winds with
veloeities of 160 £t/sec. at 27,000 feet and 200 £+/sec.
at 35,000 feet. A% these velocities fhe probability is
0.0 that the allowable bend«ng, moment will be exceeded.

' 3-1
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Fisure L8 8 Srapblo presentavion on guLULabllity

versus pesk wind epeed. This grovh aud & refinoneut of

the akove mumbers mll be submitied along with Timal

vrajectory date, epproximately 15 doys prior to the

“

ceneduled Jawich dato.
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uith buraovt st P 4 6. Blavility for this stege is provided by the fourth staze being

spun vp to &80 rom Just prior -fo ignition. Separsbion of the fourth stage is achleved
_ . Just afber spin up. '
when the ring clamp is reledseldV After fourih stage motor burnowt the payloed is

0y

separated hy a timer fiving explosive nuic. This releases the spring loaded payload

from the paylosd sepevation ring wmounted on fthe fourih stage.

A ground irack of the Pirst = pass of this wehicle is shown in Figure .
Totle 3-1 presente & list of flight evenis from Lifioff of the vehicle fo sstellite

separation.

'3

LR Poucred ¥light Range Safety

The noninel boost trajectory for the S0L RAD mission does nov require the

vehicle to overfly eany inhebited land masses duving ascents o orbitel albitude.

Sz.—a;e ong, two, and Three exzpended boostex cosges all impact in open water

areas. Stage four expended case has sufficlent velocity 2t burnouh 4o go into oxbib

with the payload. Nominal impact foint locziions are G L 7+ ©,. K
and. ¥, and B and ¥ for the firsit, sscond, and thi¥yd skage . boostsy

cases respeckively.

Further Renge Sefety informotion caa be found in Reference { ).

3
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I, FLTCET VEHIOLE GUIDANCE AND IUSTHIEFTATION

4.0 Ggperal

Vehicle guidence and contiol is eccamplishc—:d by & three axis reference
package loceted in the Lower D-Tz'ensition section and by separate conbtyol systems
in each of the first three stages. All guidance commapds originete from the
igternal sysf;em after the spidance system intervalomeier il activated when g holding
voltage is vemoved obf saparstion of vhe flyaway umbiiical.

The Instrumentation System of the FASA/DOD Scout Research Vehicle is deflined
a8 81l of the instrumeptation required to monitor the performence of the fim

thraee S'bagee of ‘ch@ Sgout vehiclx, and Lo provide for radar trvacking and commands

< S e

doaty u.t :functlcu.sq Toe ye“cen is momprweﬂ. of the follovwing four subsyubems:
(1) a fifteen (15) choanel télemetvy system; (2) a vedar beacom; (3) & coszapi-
destruct system; and (%) 1l the cabling, recans, transducers e.nci othey equiprment
required for a:roum‘l conbrol and moniftoring. A summary of the operating freguencies
ig gived in Table bl

The development, design, and foabrication of the Ingtrumentation System ine
corporates stondard mxwfiale end conpopents thed bhave sxhibited high £iight
reliability.

he S0 RAD payload instryimentation consists of a trensponder telanehyy system

vhich transmits solar X-rays and Lymen Alpha dete acquired during the afbiﬁu

L Guidance and Gomtrol Systems

The guidance ound comtrol system provides three axes pf egtitude referance
and control. Azimuth end Roll orientations ave referensed to the lauvch etiitud
of the vehlele and maintained theoughout vhe flight., The pitch sxis is inivially
refevenced o the laz.r.mh aptitude, howevsr, the plich reference is ffhangea through-
oub the fxight by action of the piteh zxrr,g:u v, fAny devisiion f¥es the reference
orientation is8 aenae& in the g&&.ﬂame systenm and an appy o;_:m.ls,ue cor °e¢t:ion coxmanded
by the combrol system. AL controlinz signels arise from sirbovae equigment. The

gysten is completely edaptable to the three basic Ilight trajsetories.  TFor the
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TABLE 4-1

VEHICLE FREQUENCY SUMMARY

NASA /DOD SCOUT (ALl Stegses) TREQUENCY (me/sec)
1. Commend Destruet W6 ()
2. PAM/FM/FM Telemetry Transmitter 249.9
3. Avion 149 C Transvonder 5491 me {Interrogetion)

5566 me (Response)

30L RAD SATELLITE

1. Paylosd Telemelry Transponder 122.9 me (Interrogation)
136.890 me (Respense)

QO(/ |
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o€ $hin dlacosglon the Guidance phriion of the syste: is dcfined as thogs

glectropic somcnents contalvsd dn the vystun and the Joutrol porblon 13 re-

shedaed to

-fa

i
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g™,

AP - . o 2 > SR Fatme, e gher amgste e - oy ~r T
ey fhiael gemtacd annenbliles, 1.6., voeeblcas Wuualt gysiouws, aopedysrnie

R
g e

]

¢ ,
fettaen o
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Fidorca Mulsyetes
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Ashiftade refevuone for the yuidrrad wrbgrahen Lo wronhdat Wy o

e

midesce vpld 1 whlda three minsars inlozrabing pyrsos (31iGte!
i poorred, ddxsatly {(otrersed fow ) o tha vehlels alrlysie.
suideacs veit aleo gmmtoing (e 2K sty
her gypos erd preeasy The: ewener aipanls. A AT reogliomer, efn
3inlieg of e mulidetun, Megulsted T, ¥ pover suoply, 18 used 1o
sopjunctlon with an “nhorvalomsier $0 supaly voliszs staeps e Tk
worguss of the Ftih MIG gyro. These voliagas ool the inburvalw
mizber times swve preuet o velues vaich produes an abtibude roy-
arapes chapge in the pitch zy®o, resultirg in a 2703 "GY frajasbad .
The intervelometer sleo providen weslse schiduiing of otkhew

Pright erents such es igallloe snd neat shleldd siascion, A zaie
gyro velv ecpteining those alvatu™ Tate gysos iIs inziaded to m7re
vide stahility evd damping in the rz;rafe.m,. Lo o venlorne holy
hending the yabe gyres have Ben Acestad dn Uopor VYCY twensition

sechlion.

The ewror pignals produced by the guldsvee unil o wrantmittod

o an clesbronic gwltehing wels, vhich costral ths velves of the
seacbion control gysbems and pwolreazsn a propovtioml D.Q pigesnl

3o oparats the firet giegs sevvo usystan, Two babiary powes suralics
a2 a aclid ztate BO0 eyzle inverGer ave usad to ~uyply the net.w

angary $aflight povewr reguircmants of The guidencs sysham. A

>eday box Ig included Le agoonplisk pover anfd igaitiom swilterisng.
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The components of the Guidence subsysten sre located as followe:
Guidanece Reference Unit-Lower "I¥ Transition Saction

Program Powgr Supply-Lower "I Transition Seciion

Poppet Velve Anplifier Demodulator.lower "D" Transitisny Section
Interveloneter-Lover "DV Tranrition Section

Power Control Relay Box-Lower D" Transition Section

S:lngie FPhase Inve;&*he?a&wer "D? Transition Seetion

Power Supply 28 VDC.Lower "D' Transition Section

Power Supply 37 VDC-Lower *D' Txansiticn Section

Bote gyro Unit-Uppexy D" Tr‘azmiticn Section

Servo Amplificr {2)-Bage "AY Transiiion Section

Control Subsystem

Tilpst Stage

Uontrol dwsing the period of first stoge burning iz provided by

a combiuvetion of intercorncceted Jet reaction vancs and gerodynamle
Tip tip combtrol eurdacss. Duiing the ensuing coast pericd, the
tip surfeces provids all of tha cantrol forces. Proporticnal
signals from the guldence packegs and resulting proﬁortimal surs
fach deflections characterdze this system. The foux Bete :oi? caatrol
gurfeces oper~te iz paire to control the vebicle, The side sure
feces move together to control the pitch attitude of the vehiele
and the vpper and lover surfaces move together to control the yaw
angle. 01l attitude control is sccomplished by diffarembial

deflrctions of the upper and lover surfaces.

s8cond and Third Stoge
Stabilization and control of the second and third stages is

accomplishd with reaction motors. These motors are fueled with 90%

heb

Approved for Release: 2024/06/08 C05025870
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Hydrogen Peroxide pressurized with a high pressure nitrogen
charge. Elght motors are located in upper "B" traasition section
to control the sscond stage. The moteors are axyanged ag shovm in
Figure o The pitch and yaw motors i‘iz':':e singularly and the roll
motors £ire in p2irs to achieve vehicle corractions. Ten reaction
motors are leeated in upper YOV transition section for third stage
control. During third stage buraing, the large pitch, yav and the
four roll motors are used and operate similarly to the sacond
stage. To comserve fuel during the coast phase of third ei:age,.' the
pitch control is tranaferred tq the smell 'mo‘co?s , bhe yaw motors
are shut off, the roll motors are throttled dowa to a low level
thrust end the yaw control is transferred to .'bhe. roll motors, see
Figure « The roll mﬁtors are then Tiring .iz} paiz=s on ¢pposite
sides of the vehicle For roll control and on the same side for
yawr cantrol,

Fourth Stage

The fourth stoge, including payload does mot have en active control
gystem, but receives its spatial orientation from the control
exerted on the vehicle by the first three steges. Stabilization
of the Pourth sbage, and paylead is accomplished by spiuning the
entire stage prior to separation from the third stage. Spin up

is schieved by foux small rocket motors loeated just below the
separation plane. The rate et vhich the fourth astage spins will

very with rayload welght,

Operation of the Guldance end Coutrol System
The proportionzl control pigeals and forces of the firast stage

sysbem apd its integrated feedback loop are typiceli of a present-

45

Approved for Release: 2024/06/08 C05025870




C05025870

3

—_ Approved for Release: 2024/06/08 C05025870 '

day airpiane attitude e .{’m‘em@ and etability conurol ‘vstam
Fewiliarity with the operation of such a sysbem i so wide spread
that eleboration here seems uawerrented. However, the raactiocr
thrust sysitems of the cecond and third steges, Wlle act a amw
coneegpt, exe novel to a degree aad o vrief descrdpiion of Ghedw
mede of opsvation follows., An error signal origivating in the
suidanne packag? opens the moboyr valves which allows hyGrogea
peroxide to pass from the toumks, through the expw:sion tubes,
peroxide lines and motor control valves, Then, it is disbrioubad
over the deccnposlitio® chambsrs’ sil\;efr gsereen cetalyst Lads

and deceuposss into super-haated stemn and oxygen. The hot
gaseous produets expand through e copvergest-Glvergont nozzle and
profues 4 reaction ChTusS. '.Lu:LJ process conbipues waell Goae Shvust
eroduesd by the notors hag satlsfied the trajectoywy correstlion ro-
guirements of the vebiele, Afber the mecsssary corvection has buei
affected, the guidance peckage will interrupt the sigael “o the
peroxide cozztml valve~ thus, closing the valve apd intevegpting

the fiow of the oaxida,

L] Guidenes System Setilng
TebleFLllints the nomival seguence of events ag progrensd by ihe
Fanzrvelosiless  aagull prescnbe ths seguemes in guagrion.

form. The nominal geln sebitings for the guldance apd coatwol

Eysten ave found in Tablal-2,

2.1.5 Control System Setbinge
A idst of represcntative settings Lfor the resction control system
iz sob foxth &n Tablele3 . The frevuency rerponse CherTuetesiuvles

s

are get forth in Mguve ¢
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TABLE b2

GUIDARCE SYSTEM GAINS
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NOMTNAL, CONIROL SYETEM SETTINGS

Second Stape Toabyol System

Thyust Levels - 100,000 Peet:

One Yav or Plich Jet and two Roll Jets operating.

Pltch or Yaw Jeb 510 30 1bs thrust
Roil Jets (2} 46 J 6 by thrust

Cee Pitch; One Yaw and two Roll Jets opsrating

Pitch ard Yaw Jeis 550 4 30 Jbe thrust
Roll Jebs (2)¢ b ok 1bs thrust

Useable Fuel Capacitys 176 lba 0% Hy 0, minfmm,

Responge Timess

Rise Tine . Decay Tinme

10% 90% 90% 10%
Fitch or Yaw Jet 0,110 0,130 0.070 0,090 sec.
Roll Jet 0,0k5 0.090 0,040 0,110 sec.

Toixd Sitege Control Syetem

Thrust Levels - 200,000 Peeb:

Large Piteh Jeb LU WO

Srmll. Plich Jat 2.2 f 0.8 = 0k
Yew Jeb hol bl

Roll Jat {Buzn) Mo £ ol

Eoll Jet (Const) 3.0 £ 1.0

Uzeable Fuel Capacity: 17.5 lbs 909 Hy Op winimum

Respoones Plosas

Risge Time Decay Time
10% 90% 90% 10%
Pitch or Yaw Jet 0,085  C.090 0,040 0,110 zec.
Roil deb 0,000 0.110 C.0k0 0.110 sec.
Smell Piteh 0.0k  0:090 0,00  0.090 (254} sec. 1.8
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4,2 Vehicle Telemetry rirsyestem

A 15-chamael PAM/FM/TM telemelry system is loeated in Transition Section "DV
{lover)., All wecasurements mode cn the first three stages for £light performence
evaluabtion willl be telemgtered by this uwit. In broad terme these messuremnents v
the various temperabures, (essurss; -acce:lwatiom s events, guidanse package outpul..
and control systems functions required for pexformaace evaluation and :f‘l:igm;.
aralysis for the Pirsy, sevond, and third stages. The detailed measurement list
end asgociated channel assipment 15 presented in Appsndix A A general sysben
block diagram and typical simplified measurement cirecuits are illustsated by Plgur:

The following discussion is offered to acquaint the reader with the desigx
concept of the Seout vehiels telemegbyry system, Vhile it 18 scmewbet greater im
detail thet other sections of this weport 1t should not be Intexperted as a
handbook of instructions or should the nominal veluss presested bs used inm the
opexrational checluut of the system. Applieable ingtructior documsuts are provided
for this purpose.

The overall gystem utilizes bobh combimuous aad ecmsmibated methels of signal
monitoring, The mejor components in each measuremeat signal path are similav, L.e.
end instrument (sensor), voltege controlled sub-ecervier oscillator, mixer~amplifiexr.
and trapsmitter. Further signal corditioning is done vhers neeessary to convest
sensor cutputs to the basic O to § Vol full-mesle méssurcuent schame,

The commtotor employed is o twoepole, 30-chammsl, 5 R:P:S: (30 X 5) mwiteh,
anf conforms, along with the stapdoxd sub-corricr frequencies, o L:R:X:G: otene
daxds.

The 15 sub-carrier chaomels aré mixed and amplified o provide the composite
intelligence wave-form for frequency moétﬂat:iau of the transmitier carvier.

Figuie 16 a block lagram of this arrangement. Tie standard Fil; trensmitter
has s nominel output power of 10 watts.

Povsr reguirement for the complete telemetey system is approagimiely 3.5 ams
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ot 28 V.DuC: This ig furaished by a bvattery pack of 19 silver-zine cells, Thie

battery is capsble of supplying power to the system for approximately cue houz,

C05025870

Potentiométer ané. Thermigtor type gensors in the system réceive their
excitation from a 10 VaDaG’a solid stete converter. This precision power source
is also used for commutator calibration and reference volteges and for bies requirves
nents in the gyro cutput signal confitioning phage sensitive demcdulators.

A second solid state converter provides the 250 V.D:0; reguired by the RiF:
transmitter, This precision power source is also used es the excltation voltege
for the on=off matrix function voltage dividers. All other compenents in the
telemetry system receive thedr pover from the 28 ViDiC: battery .

Preassuce asagurements are acguired by the use of potentioneberstyne pressure
transducers. The preelsion voliage sowrce is imprassed seross a voltage divider
network end the transducer wiper derivés its ﬁ-himu:ius from varyling pi'essureu A
typical circuit forr this type measuranent and those described in thée next several
paragvaphs are dsseribed ou Figires thru .

A rectilinger potentiometer is snstelled in each of the Four £ins to measurs
the deflection of the £in tips and jet reaction '\!'&I.‘;@Bei

Tempsrature measurements 6re obtaintd through the use of thermistor elements
(negative coefficient sami-conductéx material) that eve conpected to & volbage
divider network similiar to the abore potentlcmeter types. Output voliage varisbion
due to thermistor resiatance chanse to tempexeture is within the O to § VeDiCo
measurement range,

te and displocement function are 400 cps, single-phase, lov level A€o vOle
tage sigpals exhibiting a phase reversing characteristic, A pbasé geusitive de-
modulator 1s cmployed in this type circult teo profuce the basic system reguirvement
of C to § V;D:C; output for full scale measuvement renge. The minimm AcC: signal
for full scale output from the demodulator is { 20 WV (RMS). The veference phase

required for the demodulators is the primary 15 VRMS, 40O cps guidance power.

410
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Acecelerebion messuresents in the vehicle sre detected by magneitic type
(variable-reluctance) transducers, These units require a D:C: power input, supply
their ovn regulation, end £ull scale output is O to 5 ViDiC: Power is direct from
the telemstyy system battexy.

The guidence pitch program voliage measuremént requires a special isolated
systen gince a guidance requirement 1s that this voltege must be maintalnzed above
vehicle ground. The piteh program cubpulb si@aa; is impresged acrogs & high re-
sistance network, and the signal then modulates a lowelsvel (milli-volt) sub~carvier
oscillatar. Th‘.;s oscilletor is a differentiel amplificr input type with no reference
to ground.

77 " Guidance system %00 eps, 15 V:R:MiS: single-phasc power is monitored by use
of a voltage divider amd the resulting £ 2.5 V:A:C: (Peak-to-Penk) signal modulates
a stanferd high-level oseillator. This oscillator differs fram the cthexr 5 V.D:C:
input type in that the oscillator band-width (f 75%) is adjusted for £ 2.3 ViDiCo
instead of 5 ViDiG; This technigue provides for moultoring of both signal voltage,
emplitude and frequency.

Various other on-cff type functions are monitored by velay matrix. Typical
of these ore the control motor operation for stages 2 and 3. Chombsxr pressure and
valve operation signals are canbiped in a typicsld fourth order matrix to coamplstely
identify bi«directional guidance control., This type of emeuit is also used to

ronitor the Commnd-Destruct Recelver and ejecticn of the fourith stagé bhest shield.

4.3 Vebicle Tracking System .

An Avion 149 C.5 "C" band radar beacon with 40O watis pesk pulse pover and
T00 watis matimum peak pulse power is imstalled in the vehicle Transition Ssction
D" (lover, This tremsponder aseists the ground radar in acguisition and tracking
of the vehicle to the point of fourth sitsge segparation. The ﬁn-itp which is
pressuﬁ.zed' and écﬁxpiéﬁely transistorized, utilizes an antenna horn that provides
a 15 db gain. This combination of features allows for meximm tracking range

capability and improves range safeby aspects.
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bl Vehicle Destruct System

The Command-Destruct System is camprised of two complebely separale cirveultis
each with dualized aggocisted comporsnts, eivher of wnich will destroy the 'f:lI'S‘i_s
thres stage.s of the vehicle, Thrust texrmination of the first thres stages is
accomplished by side~case splitting the rocket motors. Ao additiomal Ffunction
of the system 18 to disable sll unfired rocket ignition circuits upcn reception of
the d&struct signel.

In eddition o the commend-desiruct system which is initiated by a coded
;;xéio cormand, thé vehicle is equipped with anauto-destruct system for the first
two stages. Baeentially thig is a pover-lanyerd gwitch civeult in “B" and Q¢
trensition sectionsinrelled across the destzuct system safe/arm txni‘ésu Fremmbture
separaticn or break-up of thé f;xst tvio :stage Yransition sections xriil glso initiate
the desbruct of those stages. A pressuve switch is :a.’_nciuc‘!e& in the auto-destruct
batsery elrceuit to precluvde destruction of r,he e:zpenéed gtage at nermal s'isagé
sevaration.

Commapnd-Deatbruct

The minimm power of the¥ system is 500 watts end pover emplificatien ine
creases this value to 10,000 wattss The transmitter garrier vave 1s fregueacy
modulated by code tones to operate a relay-intarlock rebtwork in the destruct re~
celver upon proper coumsud.

‘The bow-tie antenna pairs sye mounted diemetrically opposite one ancther to
provide near ommi-directionsl eoverege aboui the vehicle. Each anterne pair cerves
one receiver.

"Sofe" and "Arm" opermtion of the Safe/Arm woits is by rosary aolenoid operaw

tion throush bherd 1inss to blockhouse srming console switches.

k.5 Vehicle Ignition Sysiem _
The ignition system design for the vehicle is bzsed on dusl battery systens
{ignition~destruct uses common batteries) vhich incorporate a duslity of other

camponents up 4o and including the end igniter elements of the rocket motors.

y.12
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éémote “Safing” and "Araing” of the igniter circuits from the blockhouse arming
console is provided by means of arming relays in the vebicle., Alsc provisions
are included for blockhouse monitoring of each of the ignition squib bridges by
ciycult resistance.

The pair of ignition-destruct sllver cell batbteries are remotely activated
by commznd from the blockhouse, These batteries supply 22.5 volts opeény' circuvit,
and 16 volts under the anticipated peak load. Approximetely two minutes (maximum)
are required to fully charge the cells after battery ectivation. Heater require-
ments are 80 watts at 28 ¥.D.C. Provisions a're made to monitor the battery
yoltage no-load and under simulated load, in the blockhouse.

Tgnition of the vehicle First stage is by herd line command from thé blocke
house DProgronmer. Subseguent stages are fired by éormand from the guidance ine

tervalometer.

L.6 Soia:r Radiaticm‘ Setelldise

Detailed in:forma"c:_ton as to measureménts, channel assignments, or other i‘can.s
pertaining to the sstellite micsion are not aveilable. In geseral, however, the

¥ following items are of interest.

A mechanical separation system is employed to eject the satellite from the
fourth stage subsequent to bura-cub, This is accomplished by a baitvery-explosive
but circuit ectivated by e timer. The timer is initiated by sigpal from the pover
control box at fourth stage ignition, Timer control is variable from O to 30
minutes, Compressed springs eject the satellits upon -explcsive wut activation.

The satellite has a gspin-up system of rocket motors and gas Jets vhich are
controlled by radio ccmmmad from the ground.

Intelligence from the satellite transmitter is in pulse code from (PCM), other

Getails aye not presently available,

413
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5. TEST OBRJTCTIVES

5.1 Cenerxad,
The &0L RAD (SR-5) is the iffth in a series of solar radiation satellites,
and the MASA/DCD Scout is the eleventh in a series of similar vehicles to be utilized

r:?oz." boosting instruwentsd payloads to various probe sliitudes or into near earth orbits.

The S0L RAD poyloads will perfomm the function of obtaining measursments of
solar Xe=rays iv four baands and measurcments of the Lyman Alpha effect at an alititude

of approximately 390 H.M.

I\IASA/IIOD Scoud vehicle will place this satellite into the préscribc—zd orbit arnd
will elao demonstrate the integrity of the varlous subsystems and techniques used in this
fight. In addition %o testing standard herdwars, some of which was only recently
incorporated on Scout 5-110, this Lflight will demonstrate the structural integrity
of the "beefedeup"” "¢” and "D" Transition sechtions. These are the msjor configuration

changes vhick sre effective on Scoub S-LlL apd subsequent vehicles.

5.2 Precedence of Objectives

5e ok First Oxrder Test Objectives

Pirst order test objectives are those which are the basic reason
for conducting the fiight test. These objectives are of such

a pature that inability to achicve them must result in the flight
belng delayed ox ghorted. BEach sysbem .related to & Pirsh oxder

cbjective must be opersting vroperly at lauanch.

52,2 Second Oxdex Test Objectives

Secord order test objechbives are those required to detemmine the
over-all performance of the test vehicle or specific systems. A
second oxder cbjective can be deleted without compromising the

abtaiment of the first order objectives. The flight may be

Gl
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delayed to achieve a second order objective if it will not jeopardize

the first order objectives. A maximm emount of time way be allowed

for the repair of equipment pertaining to these cobjectives.

Third Order Test Objectives

Third order test objectives are those which furnish additionsl data
for over-all vehicle evalualtion, or for special investigations. Az;y
"hold."time required for these items will be up te the discretion of
the Test Director. The launch should not be dalé.yaﬁ if it is found

that o third order %fest objective will x;o’i; be meto

Instrumentation Priorities

The priorities lisfed in Teble 5-1 have been included as a guide
for determining “hold" conditions and date acquisition plans.
Priorities were assigned on the basis of the imporiance in obiaining

the test objectives.

Payload ¥Firxst Oxder Test Objectives

("RL Responsibility. CVC not provided with this information.)

5 ‘Al:‘e
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6. DATA ACQUISITION AND ANALNSIZ

6.1 Genexal

Three methods will Le used at BR to acq_uiz;e perlormance and tracking data from
the NASA/TOD Scout Vehdels, These ave telemetry, FP3-16 radar,and cemera tracking.
Meteorological date wlll be used in 2 secondary sense Lo define the wind disturbances
prior to launch 2ud to provide supporting data Lor txajectory analysiso.

The Solar Radiation Payload lab and Ground Station will receive telemetry deta
from the satellite., The spalysls of this information will be the res_gqn;aibii‘lﬁy

of the payload experinentor.

6.2 TPelemetiry Imta

Telemetered date, transmitited oo one link frequeney of 249.9 ot an effeective
radiated pover of 10 waths, will be reeceived by the telemetry ground station. This
system will be radiating vehicle data during ground checkout and £light u;o‘to
fourth stage seperation. It 1s possible that telemetry sigrals may conbinue past
Pourth stege ignition if the components locsted in trensition section "D' are
not demaged by the ignition of the fourth stage.

The telemetry system, as described in Section 4, will be used to transmit
oparation parameters of the véhicle's subsystens and to determine the spacial
crientation of the vehicle, These measurements will also be useld to define any
malfunctions or abnormal cceurances v:miqi: mght “be emcountered.

The PMR wlll record ‘Lhe 'li‘nk frequency on magnetic tape and will plot the
parameters on the oscillograph formit that is described in SSVI-2h OR, The elow

speed, 0,5 in/sec. plotters should be aveilable in the 2h-hour dsta packsge.

6.3 Radar Tracking Data

The vehicle will be acquired and tracked by FPS-16 radar units. These units

will be used with an Avion model 149C tz-aﬁébdndel*mbeacon cervied in transition

6~
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ééc’aio& ", The transponder is vated at 400 wabts peak pulse power With T00
watis peak power maximum. It is complstely transigtorized, pressurized, and
coupled with an antenna horn that proviées a 15 db gaive.

The you date obtained from the FPS+16 rader will be recorded on magnetic
tape, Nixie film, and plotboards. Tae tape is comsidered to be the primary date
source and this information in conjunction with metecorological date will be
snalyzed to define the vehicle's actual flight perforaence, Copies of the plot-

rde should be aveilable in the 2h-hour package.

The planned trajectory will require the use of the FPS-16 fixed tuned magneirons.
The PIMR Frequency Schedular has assigped 5491 MC and 5566 MC as the airborne vecelve:
apd trensmit frequencies, respectively. These frequencies will be set in the

equipment prior to delivery to the leuach site,

6.4  Camera Trocking

Three color 35 MM cameras will be used %o ﬁ%-ack the vehicle from T-5 secs to
the limit of trecking capability and three color 16 MM cemeras will cover the in-
serval of O to 1000 feat. Ths.»sé- will be used to visually check the performonce of
the f£irst stage and possibly 4o confirm second stage ignition.

Additional photographic requirements exist for docunentary purposes., These
will include 16 MM camerazs for tracking the vehicls showing various satellite
laboratory operations and recording the instellstion of the payléaci‘, Both golow
snd BY stills of the vehicle on the launcher, the satellite checkoul and installa-

tion will also be required.

6,5 Data Reduction

Data reduction for the vehicle will be accomplished in three distinct
operations in order to provide the maxisum amount of £light evaluation in the
shortest period of time. These operetions are real time, guick look and the final

test repori.

€-2
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Real Time Dets Acquisition and Fraluaticn

This information is collected, pi*-oce-sseﬁ and ewiuﬁtec‘. vhile the
vehicle is 8611l in £light. It will be used privarily to obtain
an estimate on the I\IASA/BOD Seout performance uzﬁ £0 Pourth atege
separetion, Three resl time plotters, displayed in the telemetry
ground station, will record the informaition 80 degignated in

Tabel A-1l thru A-3 foilctﬁng the plotter formst desciibedin SSVI-2h
OR., Monitoring ‘these» re:éorﬁers will allovw immediate reporting of
avents sveh as ignition .of stages, pitch progTan sf’eps, length of
coast pericds and ejec’cicm of the fourth stétge heat shield, Coples
of the plo‘é‘boarcis will also be ﬁse'ﬁ. in the vesl time evaluaticn of

the vehicle performance.

Quick Leok Data Acquisition and Evaluation

For this operaticn, selected date is collected as soon as podasible
after launch and is. uzed by the Leunch Test Working Group to pre-~
pare &'huck Look", weport on the performance of the vehicle, This
gives more accurate, comprehensive informetion on the flight para~
meters and achievement of the test objectives tharn cen be obtained
in the real time evaluvation, This quick look evaluation uses the
resuliss of the renl time opezration plus the reduced telemetry ve-
cordings, {ilms and tracking information that are available for
evelustion of various subsystems. The veswlis of this eveluation
will be uged In any subsegquent reports that may be regquired for the

progrem offices or contracior's use.

Final Evaluetion
Final evaluvation is made efter all records perteiniag o the flight
are pveilable apnd car be used Lo fully analyze the test results. It

in expected that this daba will be reduced and available for use in
63
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the final evalustion by 3 deys efter the lavnch, This effort

s

includes o detalled opexetion and system analyzis bub does nob
include paylcad performsuce. The results of this evaluation is
cambiped into a Finel Flight Test Report which will te availlable
21, days afber the launch.

6.6 Orbital Determiration

The Naval Resemrch Leboratory will bave the responsibility for tracking the

SOL RAD Setellite, collsciing and evsluating the data.
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issue -« 2 Heverber 51, (With Revisions) Cofidential.

"PMR Ground Safety Report - NASA/NOD Scout Vehicle”, Report No. AST/R-13430-1-b,
Chonce Vought Corporation, Astropnauties Division; Los Angeles Faecllity.

15 Deeenber 1961. Contidential

"Ioflight Termdnation Rewort” No. AST/RfB'?éanlalo Chance Vought Gorporation,

Astronawtics Divisién, Los Angeles Fecility. 15 November 196

“Seout Galibration and Checkout Manual for LYGT30DL Guidance and Contwol Systen”,
R-ED 11145, Honeywell Acronauticel Division, Los Angeles, Californis. 21 Nove

ember 1961,

“Range Safety Information ~ NASA/TOD SCOUT VEHICLE - SOL RAD MISSION". Report
o, 3—3.311-3@/2&10 Chenee Vought Corporation, Astronautics Division, Los Angeles

Feeility. 17 Janvary 1962.

“Operatiocns Requirements - SO0L RAD Scout Vehiele Iaunch" No, SSVT~-2h. Hesd-

auarters, Pacific Missile Rangs, Point Megu, California (Pendiag).

“Operations Directive - SOL RAD Scout Vehicle Launch™ Mo, SSVI-2h. Hesdgusrters,

Pacific Miseile Range, Poini Mugw, Celifornie (Pending).

"Freiiminery Countdown Documant - Alr Fovce Scout Vehiele! Raport No. AST /Re
8762012, Chance Vought Corporation, Astranautics Division, Los Angeles

Faellity, 16 Novenbsr 198%.

"lauvach Test Ddrective'~ ~8CL RAD Scout Vehicle Tounchs. Headquertexs, Pacific

Missile Range, Polnt Magu, California {Pending).
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APPENDIX A - .

DATA MEASUREMENTS

This appendix outlineé the date measurements required to meet the test

objectives and to provide sdequate information Por post-Llight evalugiion. Teble A-1,

A-2, and A-3 prasent the N.I\,SA/DOD Scout measurements thai are to be telemetered from

>

the vekicle. A prio J.-':-, is assigeed vo these functicns in order to insure the vehicle

AN Y]

is launched with adeguate information for monitoring the £light, ‘I‘nese pm TaGL

sre defined in Section 5 of this zeport.

~
Lot
a
N
=)
O

Tabie A-l in this section presents the ground moniter date vequived during

-

the countdown. Details on the transéucers end instrumentation systenm may be obimined

Zrom Section L of this report. -

A-1
Approved for Release: 2024/06/08 C05025870 -
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TABLE A=l TELEMETRY MEASUREMENTS

(Transmitted by PAM/:EM/FM Telemeter of Link Fregquency - 249.9 MC)

0L852050D

o~V

IRIG FREQ. END INSTRUMENT OPERATIONAL REAL
CHANIEL i MEASUREMENT MEASUREMENT PRIORITY TIME
REQ.
2 0,56 Yaw Rate £ 8 deg/sec 1 X F
end Stage pitch motor and ~ OF : 4
3 Q.73 3Irc Stage pitch motor On ~ OfF 1 X <%>
Ee]
) 2nd Stage yaw motor and - o o
b 0,96 3rd Stage yaw motor On - OfF 1 X é
5 1.30 2nd Stege upper roll motor and On « OfF 1 X o
3rd Stage upper roll motor T -
6 1.70 Pitch Program Voltage 0-615 MV 1 X %
2}
D
7 2.30 3rd Stage emall pitch motor On - Oif 1 X N
o
4 2nd Stage lower roll motor aud . OFF E
8 3.00 3rd Stage lower roll motor On -~ OFff 1 X S
R o
9 3.90 Roll Rate £ 15 deg/sec 1 X g
. o,
10 5.40 Pitch Rate £ 8 deg/sec 1 X <§'
[¢)]
. 00
11 735 Tvansverse Acceleration £ 10 vgn o X <8'
iz 10.50 Normal Accele'.f*e.tion £ 10 vgn 2 X
13 14,50 Longitudinal Acceleration - I %o 4 20 vg i X
ik 22.00 Cuidance Voltage 400 cycle Reference 0-15 VRMS 1
5 30.00 * See Table A2 Volts @ 400 Frequency
16 40.00 ¥ See Table A~3
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TABLE A~2  TELEMETRY MEASUREMERTS

(Tronsmitted by PAM/FM/FM Telemetver Commutated 40 XC

on 249,9 MC Link Freguency)

0L8520500

C?’f)

£~V

CHANNEL END INSTRUMENT OPERATIONAL | REAL
RO, MEASUREMENTS MEASUREMENT PRIORITY | TIME
REQ.
1,11,2 Commond-Destruct, Heat Shield 1
2,10,18 2nd Sﬁage Hesdcap Pressure 0~800 peia 2 X
3,7,15,19,2k Yaw Displecement £ 5° i X
4,8,12,16,20 Roll Displacement #5° 1 X
5,9,13,17,21 Pitch Displacement 4 1° 1 X
6,1k,20 3rd Stage Headcap Pressure 0-400 psia 2 X <
25 Spare @ 0% 0 V¢ 2 (
26 50% | 25 VIC 1
28,29,30 100% 5 VDC 1

]

0£8520500 80/90/¥20C -9SES|9Y 10} paAosdd
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TABLE A-3  TELEMETRY MEASUREMENTS

(Transmitted by PAM/FM/FM Telemeter Commuteted 30 KC

on 249.9 MC Link Frequency)

CHANNEL , END INSTRUMENT | OPERATIONAL | REAL
N0; MEASUREMENTS MEASUREMENT PRIORITY TIME
. REQs
1,9,17 Tover Fin Position | fe0° 1 X
2,10,18 | Left Fin Position £ =0° 1 X
3,11,19 Bottom Fin Position £ 20° 1 X
k12,20 Right Fin Position 4 20° 1 X
5 Guidence Temp., 500° F . 3
6 Spare @ 0% 0 VIC 3/a%
7 3rd Stage M, Temp. 5000 F 2
8 Trans. C Amb., Temp. 500° F 3
13 Trang, B -Amb. Temp. 500° ¥ 3
1k | Trans. B Noz. Insul, Temp. 500° F- 3
15' Base A Toz. Insul. Temp. 500° ¥ 3
16 Trans. B Inside Skin Temp. 500° F 3
21 ond Stage Np Line Pregs.. 0-3500 psia 2
o2 3rd Stege N, Line Press. 0~3500 psia 2
23 Hyd. Accum., Press. 0-3500 psia 2
2k ist Stege Heudcsp Press. 0~600 psia 2 X
25|  spave @ 0% 0 VIC 3/2%
26 s0p 7 2.5 VDC 1
27 0% 0 VIC 3,
25,29,70 100% 5 VDC 1 »
| ,/"//:/'
¥ Highex ?rias:—ity epplles depending on status of zecond spare @ 0% channela it
'.;... :—/ - A~k
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TABLE A=)k

GROUND MONITORING FUNCTIONS

- 0/8520500 80/90/¥20¢ :oses|ay J0) panosddy

GROUKD MONITOR DATA REQUIRED PURPOSE INTERIM
Second stage H202 Line Pressure Check System Operation Continuous
Third stage H202 Line Pressure Check System Operation Continucus
Second stage N2 Line Pressure Check Systenm Operation Continuous .
Thirl stage N2 Line Pressure Check System Operaticn Continuous
Commend Destruct Channel 7, FHo. 1 & Ho. 2 Check System Opexation Ag Req'd.
‘Command Destruect Channel 7, No. 2 & No. 1 Check System Operation As Req'd.
Zero, Half and Full Scale Galibration Check System Operat:.on As Req'd.
Transtion "D Amb. Temp. JMonitor Environment Continuous
Trausiction “C" Amb. Temp. Monitor Environment Continuous
Transition "B" Amb. Temp. Monitor Eunvivonment Continuous
Third Stege Motor Skin Teup. Monitor Enviyonment Continuous
Second Stage Motor Skin Temp. Monitor Environment Continuouns
First Stage Motor Skin Temp. Monitor Environment Continuous
Second Stage H2 Fressure Switch Check System Operation Continuous
Third Stage H2 Pressure Switch Check System Operation Continuous
Sucond Stage Yaw Motor Chmbr. Fress Switch Check System Operation Continuous
Tnird Stage Yaw Motor Chmbr. Press Switch Check Syatem Operation Continuocus
Second Stage Upper Roll Motor Chmbr. Press Switch Check System Operation Continuous
Thixd Stage Upper Roll Motor Chumby. Press Swiltch Check System Operation Continuous
Second Shage Lower Roll Motor Chmbr. Press Switch Check System Operation Continuous
_ Third Stage Lowexr Roll Motor Chmbr. Fress Switch Check System Operation Continuocus
Seecond Large Pitch Motor Chabr. Prese Switch Check Sysitem. Operation Continuocus
Third Lerge Pitch Motor Ghwor. Press Switch Check System Operation Continuous
Taird Small Pitch Motor Chmby. Press Switch Check System Operation Continuous

A
0.8520G0D

dv )

O'LSQZOAQOO 80/90/+202 :9ses|9y Jo} panoid
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HEADQUARTERS
SPACE SYSTEMS DIVISION

o 'y AIR FORCE SYSTEMS COMMAND
D100 . . UNITED STATES AIR FORCE

Yy s Air Force Unit Post Office, Los Angeles 45, California
J REPLY TO

Lo SSVT/ /05 9-4661, Ext. 3645
] 52

suject :  SOL RAD Scout Flight Test Plan 1 February 1962

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

TO:

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

1 Atch [t o LK.
Major, USAF _ SOL RAD Scout Flight
Director of TRANSIT/ANNA Test Plan, dtd 26 Jan 62,
€VC LOG #C-26 (C)

@%?\5?%é5f

\CNLASSIFICATION OF THIS DOCUMENT
UPILL BE DOWN GRADED TO.22
ON REMOVAL OF ENCLOSURES,

05213
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‘51.70-35:?&1)‘93_ Js
BEL Preb E06-29
SER:

Director, U. 3. Haval Research Laboratory, ¥nshingten 2%, D. C.
Commander, Headguarters, Space Systemsy Division, Alr Force Systems
Command, United States Alr Force, Air Force Unit Post Office,

Los Angeles 45, Californis e .

Solar Radistion Sceout Plight Test Plan

(a) SBD Ltr 35VID/Capt. Browning/08 9-4661, Ext. 36LS of
1 February 1962

1. In sccozrdance with reference (a.}, the feollowing information is
gubmitted to improve the payload porticn of the Flight Test Plan:

Solar Fadiation IV Bfs primary purpose is to measure the

intensity of x-ray radiastion from the sun. The 58-pound satellite
will also study Lyman-Alpba ultraviclet radiation ir the earth's
night sky. Although externally simlilar to the Laboratory's
earlier solar measurement spheres, the sateilite embodies modirica-
tions based on analysis of the previous experiments.

Four x-ray detectors bhave beea built ianto the ball to

accomplich the spheve's primary purpose. Three of tha detectors,
protected by special magonets to deflect the charged particles of
the Van Allen Belt that cculd saturate them, will cover the 2 to B,
3 to 12, and 8 to 16 Angstrom wavelengths of the spectrum. (The
Angstrom unit is & unit of measure used in expressing the length
of light waves.) The Pourth detector, designed to cover the 0.5
to 3 Angestrom wavelength range, has a relatively thick beryllium
windoe that makes the special mmgnet unnecsggary. The 2-8 and
8-16 Angstrom detectors are of the same type as those ficwa i
Solar imdistion IIX, vhile the other two detectors will extend the
wavelength and senszitivity range to mure penetrating end more
intense x-ray radiastion than was mansgesble in the earlier sular
neasurenent satellite superimenta. These detectors will provide
informaticn about the hardness (intensity of penetration) of the
x-ray emiscicn spectrum and hence the electron temperature of the . .
emitting source. The hardness of the emiszion spectrum plays 3 .
major role in the production of ioncspheric disturbances due to
eveats such az solar flares and active prominence regions.

The satellite's "night sky” experiment, vhich is to measure

Lyman-Alphs radiation, consists of four detectors connected in
parallel and looking out in the same direction from the sateilite.
Lymn-Alphs {8 an intense radiationm from the sun and has a weakeaning

Approved for Release: 2024/06/08 C05025870
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effect ou day-time redio communications when absorbed by the sarth's
upper atmosphere. Yhe Lyman~-Alpha line of hydrogen 18 in the

extreme wltraviolet region of the spectrum between visible light

and X-rays. Providing four times the sensitivity of & single
detector, the four units will measure scattered solar Lyman-Alphe 3
radiation from neutral atomic hydrogen iz the carth's atmosphere.
This experiment, which will remain dormant through most of the
zatellite's lifetime siace it is meant Lo operate in darkaess, will

be operated by command from one or mora ground telemelry stations.

The latter will be able to activate sad switeh the experiment onto

cne of ths telemetry channels of the satellite vhen Solar Emdiation

IV B is ia the earth's shadov or when the asphere assumes o pre-
determined angle in relation to the azis of its flight. Monitoring
the latitude and longitude aspects of the "night glow” in the earth's
atmosphere caused by solar Lyman-Alphae radiation will provide
acientists with an insight ianto the relationship between the solarx
radiation-affected upper atmogphere of the earth aud the land below
1’%. -

COMPONENTS OF SOLAR RADIATION IV B

The 20-inch diameter aluminum shell containing six 9~ianch aclar
cell patches is identical to Solar Bsdistion IIX, The elactronics
iz in these experdments, Solar Radiation IV B has two spin-up systems.
A cold gas jet system-consinting of a 3I-inch diameter storage vessel
charged with nitrogen to a pressure of 2000 psi and two explosively-
operated valves-automatically goes into effeet immedietely after
patellite escparation. A switeh fires the valves and allowa the
nitrogen to diascharze through twe nozziss on the sateliits equator
to produce a spin of about 80 revolutions per minute. A dbackeup
systen consisting of four miniature rochets mounted on opposite
sides of the sphere's eguator will be used if the cold gas jet fails.
If the cold gns jots are puccessful, the rocketis will be used to
sxtend the useful life of the satellite after the originsl spin has
decayed belov & miunimum useful level. This could double the useful
life of the satellite.

Pover Supply - Six 9-inch diameter solar cell patches arve
symetrically located on the surface of the sphere, three sbove aand
three below the eguator, s0 that there will alvays be st least one

- patch facing directly {uto the sun. Esch patch contains 17k cells
and provides about two watis of pover for sateilita operation. The
storage battery system has 18 cells in ssries with center tap
grounded. This supplies 24 volts to the satellite transmitter and
two 12 volt sources to the rest of the equipment.
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