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. - The Advanced Reconnaissance Sisteu (ARS) consists of a satellite
vehicle containing equipment to ée’ri’oim visual, ferret, and infrared

one-yeapr .*._tudy now being cbngucte;l Lor tﬁe ‘United étates Air Force
unkier contract Ap 33(616)-3105. The plan ig Presented in tup part#;‘
Volume 1, System Plan, and Volume I, Subsystem Plan, T sub_sy,s'teng :
‘are ;:léscribed 1n separaté-books, Vol_um&II-A through II.1,
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RDB PROJECT CARD (Fem D 613)
'I‘ab 1 General Design S;a cif‘icltiom
- Tab 2 Subsysten Smur;es
| l!ilesf;t;nes ,
Hardware | Delivery
- Test Schedules
R and D Schedyjes -
Tab 3 R and D Tests (Form ARDC 105)
Tabj g and D Test Aircraft (Form ARDC 106)
Tad 5 R and D Hatariel (Pom (ARDC 107)
Tab 6 Required Facilitiea
Tab 7 "R and D Contract, Fupas” '
Tab 8 Estimste of Ha.hpmr‘Requirm.er'xta -
1. Instrumentat:on - B | !
2 System Test Vehiele : s
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8. This ‘subsysten Provides vehicles and airborne ¢quirment and instruments. -
nt £ ' the

b. Perrdmance )

S: Operational technigue, associated with ‘the Preparati
‘ king, and date tra.nsmiu_ion of a satellite will

ed 'heconna:l’aune_e p

haracter:laticsv of reégnnaistance an

d geophysical measure.
.ment devices will be evalua_ted under orbita) conditions ip Tree Space.
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Balligt ‘and. orbiting ) gat tests |
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(2) "fm-acilq e'.ﬁ'rralne' 's_:{sﬁeﬁ;.lre .functionauy testedin L
- captive firing, Of the orbit stage tesT vehicles (osTV);
(3) Satenrite Systems are evajuateq 1, long-range ballistie .
7+ Tlight tests in the Dob~orbiting test vehicle {morv);
(%) - Operational tecny 1ques ana roblems Of satellite riggny
. are’evaluated with O:biting Test Ve’hi:_:].ei: (ovy. R
qur Problem areag m.éxpected to be principau 'y those -upociatéd-.with :
the unknoup environmental -factors, hemely the unattended Operation or
equipment for sustained Periods of flight and the acquisition and
’ ; ' ' > - miles, Ta‘zjge_ts' in the
3 the booster, 8ir-starty

l.a Test Instniﬁ;ntafibn (Aubdrne‘) "
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" ¢ A PWM/FM telemeter of epproximately 15 channels will pe used for
tssicn of flight test data. . On early flights, Reasurements
vill consist of system Performance Parameters, enviromnmental datg
for design 1ntormtion, and geophysical data affecting flights .
and -equipment. Later tl-ight,a-wm require instrumentation of pay-

7"{ . : pospheric ehancteriqtic- vill pe cbtained in the orbiting vehicleg |
| T 2.8 Systems Test Vehicle | o
e | b Contractor: Lockheed Atrcrare Cerpora tiod - !u:-ii_l; Systems Div.
gt ‘ . PR ' .
e ¢ The Systems Test Venicie (ETV) consists of & ope-tialr scaye atr-
2 frame vhich weighs t0 1600 pou '8 8ross veight end s boosted
. . - by & T-3% Sergeant) rocket. . myg booster is essentially that
~ used for the X.17 Re-entry Test Vehicle, with minor modifications
)N - : to the fins agq stage interconneqt structure. . Forty-three vehicles
R will be uged for ‘the evaluation of flight enviromment and for testa
ing telemeter ang vehicle electronics e‘qnipnent, orbit s -
ulsicn System, battery and’'e cal auxiliary power units, guid.
\> ance and contro) tomponents and system, ana components of the re-
i connaissance Payloads. Thege vehicles are non-erbtting,- but they -
N _ . : vermit. &pproximately eight minutes lot-n,tgbt ‘above 300 n. miles
~:-\\ ’ ' - @ltitude vhep orbit stage Propulsion is operative, -
-~ 3.8 Orbit Stage Test Vehicld |
\\ b Contractor: I-ockhged Alrcrart Corporatien . Missile Systems Div,
- ¢ Tvo captive firings of the Orbit Stage Test Ventele (082V) wil1 pe
Y conducted, se are fumtional;teltz ‘of the mwajor vehicle sub.
systems, vill te proper operation propulsion
i7 units and.their fyuey Supply and contro) systems. Eny
B effects of operating engines on other equipment will also be eval-
e ll&ted.
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2 Fllll-lcll_e no_n-brbit- flight tests (NoTv) wiiy be conducted witn
the combineq systems that have been Proved u'tisra‘ctory in the STV

al qa.

Placing
flights wiyy :
-Tequired to evaluate p.
‘the useful }ige of attitude .

series of tegts, te
Perfarmance cha.racteristicl. of essent
vehicle 8ystenms, ,

ing of satellite stage :
transitich: tr_a,jectory data,

Orbiting Test Vehicles
Contractor; |

be placed
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orbital environme
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3. Similar Equirment in Process of R & D. This subsygtem
consists of flight test items for the Advanced Recop.

bBaissance Sygtem, ang does not duplicate any equipment
in the process of R&D. , . s

5. Statement of Effects. Thig subsystem will be maintained
o ard operated by ¢ontractor personnel . Facilities Lor-

t test operation and range instrumentation will be
Tequired at AFMTC. .

2l e Background History R -

Future Plans
\ .

: Dev_elomgnt of this subsystem i3 contingeni,upon Provisions of boosters
for STV, ‘NOTV, and oTv serles. Flight test scheduleg T8y be revised

- to satisfy data Tequirements by re-assigning objectives and instry.

mentation. . ’

Rergregces

Lockheed Migsile Systemg Diﬁsion_ Report Msp 1363, Piea Piper - Fipgt ,
Quarterly Progress Report, Vol. v, 1 ilovember 1955 (s)

I.ockhged Missile Systems Division Report MSD 1481, pieq Piper .
Second Quarterly Progress Report, 15 January 1956 (s)
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Subsystem I - AIRBORNE IES!‘ SUBS!STm
Tab lv - Genera.l Design Specifications

I. GENERAL _
A. Btatement of. the Problem
Statement of the Problem

It is required that information be Obtained to evaluate the environ-
ot o Viich the eatellite vehicle vill be operating. The flight dymemter
of the system ‘and the general performance charascteristics of ‘the eguipment - .
and payload subsystems to obtain this information. will require that a flight

B. Approsch

mits. Aerodynamic heating and structural’ problems will be evaluated. .
Eavironmentsl effects such as drag, cosmic radistions, meteors, and . tempera- -
ture control will be investigated in the orbiting test vehicles, fo ac-

complish these objectives sustained flight at high altitude is an ultimate

' Tequirement. A preliminary evaluation of these effects can be cbtained,

vith limited range. Such a partial solution imposes less strenucus re-

duirements on test range launching factlities and instrumentation. In the

latter phases of the Program, orbiting vehicles are planned which will
Tesult in e vehicle configuration thoroughly ‘demonstrating the operational
characteristics required. . . ) :

C. Solutien

To implerent the nisﬁt test program as Tapidly as pouible, -
existing components have been surveyed to detetmine their possible utility
in early flight tests. An available solid propellant rocket booster, the -

. T-34 (Sergeant) will be used for ballistic testing at approximately 1/2
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S ultimate payloed. Mirborne test instrumentation vill be used vhich is

currently aveilable; it will be similar to the instrumentation of the

X-17 Re-entry Test Vehicle. Components of reconnaissance payload, :

optical equipment and electronic data link equipment, may de tested early
~- in the flight program to determine the performance characteristics of -
these isolated units. : , ' :

E : ' Flight testing will continue to provide the earliest feasible -
o ‘ - Sources of information, end the objectives Of each test are establsshed ‘
L to provide information inputs in the overall system development program; ...

- a8 they are most urgently needed:. In this manner, the earlies: possidble
T : freezing of the design and charscteristics of operational equipment can _

be obtained. Further, through orbiting test vehicies, information of
general interest, such &8 georhyslcal measurements, vill be fortheoming,

ard the performance and reliability of more or.less complete payload
subsystemmybeqva.luated. _ S o o

I-Tsb 1, p 2



CSEGREE . .

' II. DESCRIPTION

The following test vehicles have been selected to satisfy the require-

. ments outlined in the -preceeding parsgraphs., The flight test program will

proceed from 1/2 scale ballistic: vehicles, through test orditing airframes
which are fired on ballistic trajectories, to the final airframe which is '
almost identical to that of the first operaticnal vehicles. A full range of
Paylced equipment can be flight tested, und the number of tests of each ve-
hicle type has been establighed to provide all flight operational data which
will bs required. ' : ' L

- Task 1 - Airborne Test Instrume:.xtation
M

For the gathering of information during msht't_e'st,- equipment will be -

' provided to measure accelerations » vibrations, pressures, and temperatures.
_Strain gages wvill be applied for structural heasurements. Tell-tales will

monitor operations such as stage uniatching and separation. Payload equip-
ment will be instrumented: to obtain data on ccamponent functioning and fulure'
lnql;rlis » should malfunction occur. E : '

In addition, orbiting vehicles vill be instrumented to obtain indicetions
of meteor impect (by microphones and pressure gages), drag, cosmic radiation

and geophysical information as described in the appendix to this volume.
Task 2 - Systems Test Vehicle A ‘

X-17 Ro-entry Test Vehicle, except that minor modification may be required
to the fins for a.erod,ynu:l.c_stabinty, and to the stage interconnect structure .
to l.ccomodat_:e 8 nose vhich is of the same diameter as the rocket.’ A typical

- in later flights, a full scale vehicle sustainer engins with & Yimited

quantity of fuel and two control engines as used in the-,rdil. scale vehicle -
for attitude and transition trajectory control. Forty-one of these vehicles .
will be flight tested. . ) . v . .

The typical performance of tme STV vithout sustainer engine opex%a‘tion .
results in apogee and range of 150 and 800 miles respectively, for a flight

"duration of 6 minutes above 100,000 feet, and for a total flight diration

I-Tab 2, p 3
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fained which result in f1ight above 300 miles for 8 mimutes. Tt - yept

Task 3 - Orbital Stage Test Vehicle . o
The Orbital Stage Test Vehicie {0STV) 1s o sur1 scale vehicle air-
frame vhich WVill e used for captive Tlight test. Such 1 . '

systems. Principally, they will demonstrate the proper operstion of the

- Propulsion subsystem units, the fue} supply and control equipment, and

Task 4 - Non Orbital Test Vehicles .

Full scale non-orbitsl test vehicles (RoTV) flight tests will be con-
ducted of combined subsystems that have been proven. out in the STV series.
Three of these tests are scheduled. They will de boosted by the XSM-65€..

The egntiguntibd of the NO'J.'V, sliown in the gppejnd:l,x, will "c,ontai-_n
Atexs of payload equipment Vhich have been advanced in theéir development
toa qua.si-ppera-tiona_.l level. This vehicle is €1 in. in diameter apa

. o 2 !
miles total range. Significantly Tore information will be obtained from
these f1ight tests concerning general system parameters and equipment

. . performance and reliability, since the effective t:[:l.ght duration :l.s_ qbbnt_

15 mm.'o .

- Zask 5 - Orbital Test Vehicle

or the Proposed ultimate launching site. These vehicles wil] be placed
originally on emst-west orbits which will not provide information of

strategic reconnaissance interest, but which can be better implemented

vith ground control facsilities. A typical OTV configuration is shown in
the appendix to subsystem A. These vehicles will be boosted by the XSM-65C

I-Tab 1, p &
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—— ' -,and ﬁll_b_e.abletoe&ry'uptolﬁoo 1bs. of payload equiment ,
i - ion booster performance. - The OTV Tlight test will have orbiting durations
C . ‘,ranging-.froni‘SdmtoJ.Odays, n‘ponthetypeotauxiliary B
A\ - Dower subsystem supplied. 4 total of 6 flight tests ig Planned. o
. | An 84a1tiona) series of fifteen orbiting vehicles, desi nated Payload
Test Vehicle (prv) s are also _Eanned. are configurationally 1dentical
3 to orerational satellite (see appen_dix; though used for the
testing of complete reconnaissance, ferret and micleayr APU subsystems.
These vehicles Vill utilize the advanced propuision subsystem. -They may
.. launched either AFMIC or the ultimate site,
i
l >
- .:;
z, i
i i
- | .
S - | S | 3 Iab 1, p 5
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- 3  SUBSYSTEM 1
T T AXFBOREE TEST SySTEMS
1. INSTRUMENTATION '

'pegul:la.r to the P.led Piper vehiclg and lubtystem operation. Inrozmtiqn :
Priority will bve given to the following in theip .'re.pe‘etiv'ev order: ‘Sys.

%3 established by tne Prine cbjectives of each f11gnt Information chan< .
nels ot utidizeq for the prime objectives wil) be used for additiona)
.environmenta) &nd-geophysical data, o ‘ ‘
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STVOBJEC'I'IVE
\

1 'Ncn~8epa;§ting y

Table 1
- - TEsvmm
| Telemetertng - 6 o

Enﬂmtu &ecks, ~ Destruct System

6
,‘ A .8
test, destruit system, Primry bover 6
‘beacon, -booater, l.‘ir-‘ . A#eelenticn - '3

Seme as STV 1
Same umv 1

sepuition &
“Transition control
- Checks, wnlatching

W orow o

of transition -
coatrol jet units

Beacon

Vibration
Pressufe'

Temperature
Btran Gages
Boll Rate .

» B'R o

ﬁelmtgr
Destruct
Beacon
Px':m;y Pover

Acéelemtfon

N N ® o o

I-Apdx, P.2
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g,
\h N

e

1

6 Same g STV-5
T Same as 5TV-5 .
| 8 Separatiog & Yernier
| Symten, Dulatentng 4
OPeration of trangg.
_ tlon oontibl-Jct" Unit,
- 'At_titiide Contro)

0\%’@#0"

- Krol Jet Units 12 3

‘Misc, . Relliung channels |

vl'e’lemter
Dutm‘f

g
§



STV OBJECTIVE

.9 Sams as SIv-8

.fI.O. Prototype Orbital Stage

” Enu.ne Sepamtion &
‘l‘nnsition, Bngine Test,
Alr Starl-. Cantrol. '
Socks

 Table 1 (conu;iﬁe'a)
| Sy

Sep&ution .
Atta.t_ud.e Control’
- Misc.

De:t_met
Beacon
Acceieﬁtion
_ ?:lbnﬂcn .,
Pressyre
Temperature

'm%'
.Roulhta

lbnta.le

’ _'Bepnntioh‘ _
o A.ttitlﬂé Control
08 Engine

| M.

I-Apdx, p 4
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STV OBJECTIVE

~SECRET-

Table 1 (Continlﬁd) N

L Long-Range Propags. -i'elemeterli'

“tion Test Mignes

12 Seme ap gryyo
13 sam as m7v.1y
% Flt. suttanie og

Dﬁati‘uct v
Primary Power
Acceleration
Pressure .
Strain Giges
Roll Rate
Separation
Attitude Contro}
Engine
»Pmmtiez_z
Equimment
 Propagation

Information

!cimétgr o

I-Apdx, p 5§

¥SD 1536

- CEANNELS yrrLrzep
Soumutated Contmuous

OCKHED Amcaasy corromAnON |
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1
16

17

Seme as sTV-1 |
it &zitebmty, 0s
enelne, attitme con-
- troJ. ﬁ.la, read-aut,

Flt au;tabmty, 0s
enélne, -ferret (in.
cluling tape re.

corder test) |

xsh 1536

Ccnmtatgd Continuous

hi!lliv'l’wer

Strain Gages

2
b
2

| Acceleratin . - o

. :
) 3
4
2

‘Roll Rate

Attitude Contro) ¢

!hoto#ﬁchxp- ., 2 2 _
Migc. Mning 7 C’hanneh.' .
Same as srv.1) vith 2114 Teadout substs.

tuted for phcto—pclchxp

Same as sTV.Y vith terret substituted
for Photo-picknp



18

19

Table 1 (Continmeq)

Pt 'sxutabmty, os
engine, rilm systen
F1t Buitability,
eagine, complete _
ferrets (inc. ‘a.n‘t.
prograns)

F1t suttanie og
engiae complete
viswal |
nt sutteble 05
engine, ferret mod,

teatn

- 23

Fit lu:l.hable 0s ensine

Wsual mod. tests -

FIt suitabie 0g engine,

OV Mod., teats g &c,

F1t suitable og

y ex-éine_, orY &bd..'

25

Tests v _
F1t saitable 0s engine,
APy Pover conversion

system test .

MD 1536

‘ ' ccmtated Continuous
Same as mv-llo Vith f11n systep aubsti-
tuted for photo-mhm v . |
Sune &s STV with temt lubst:ltuted for
photo-piclmp

Same a3 srv-lh v:lth -visual lubstittxted

. ro:- phoeo.pich:p

. Sug as STV-1k u:lth rerret tubstitnted
- for pheto-pichq:

tubat.ituted ror yhoto~p1chp ‘

‘Seme as oTv-14 um OV Mo mhsututea
_ 'f.or photo-pickup .
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Lo oo bga

sufficient to observe the enviromment, both €2ophysical and that Peculiar
%o the vehicle.  Some informetion on the saowhysicnecvimnment can be

‘From the tine of launching through the paggeg of orbiting f11gnt, the -
Tollowing enviromments; factors rélating to the orbiting venicle vi1 pe

2. muwe_ra.ture throug; ‘the .inttnm;;taf.tqn uctionend on
3. Iag:tliu-y_ Pover wnit operation, mclvﬂing m Pressure

My, ani vibration of the unit, _
&, w', telemetering, and destrust systeq muitoﬁ; and
. operation of all payload systems as needed ’

S« ‘Vehicle aspect and attitude control system monitors,

I-Apix, P 8 -
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' L ’ ! . . v v )
' 1. Vehicular functions ang enviromment

. 8.  Pressure in instrumentation section 1

o b.  Temperature in instrumentation section 2

| ‘ C. APU opention, €23 pressure and con- . g

' sumption vﬁltage, current etc. ‘

4. Beacon, telemetering, destruct, momi- 39 Y
tors, & paylaad _systm»opemtion as | |

v

e 4 B AMeteor obsemt:l.o:i, m:l.crophone mounted - - -
'f.c o ' .onsld.nleo”xlz" lo:lbl

| T

‘-."_ o - b. . Drag data, mpnssmmeumﬁd
| | - forvard side of missiie, 6" x 10"
S S ETesm
o o .’ Couu.c‘rldietibn,.'va'o‘lﬁzed exposure
' S . - effects, 6" x 10" x 2", 5 1ng, R

; - | 3 d.. _.R-r propmuonupeﬁmt: 6" x ;on,x .

' . : s 20 1bs, :.

L e Albedoandnoetnmlndiatlon,niia 1
- o ’ ter pic!mp in ta:ll, 3" x 10" x 127,10 1g,

H
..
o
-
Yl T
H
- o

N ) : o I-Apdx, p 9 . s
o l : mmsfsmorvmonl ‘ ﬁéﬂﬂi - LOCKHEED AMCRAFT CoRPORATION
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Table 2 (Continueq)

mrmcsmmmmsrs'm

0 ' Iy .

3.  Supplemental Environmental Otsemt:ons
2. ' Solar radistion, X-rays ang Loman

alpha, 2 Pickups on git. of instre.
- me:&. 'secfion-,j"x 10" x 12" 10 Ibs.

be - lhsneuc ﬁald. bex mm,y rmm nag..

' mtic disttu-ba.ncea, 6" x 10" x i,

& lbs.

e Cosinic n&;iﬂdn, telescope and elec- ,

troucs near. noze, 3"x10" x 6",
5 bs. (or h:'ger) |
4 swom Farticles, p‘ shup (1" D x "")
open to s#ide, ta.ingsomuhatw, o
3" x6"x10", 5 be. o
e Ion ~=upo:mon, smell zide cpcn to

forvard sida cr m:lss:‘.le th!wgh 2-inch

tube, 20":6'::5" 20 lbs,

MSD 1535

1
y
1
3
tocna'nmcunconmmu



AR 7Rl f

s AN V’

¥

‘be made.
1.

2.
.

Se

6.

Meteor obsefutioa
Drag data or atmspheric de:ut.a

!t!‘eets ot pmlonged. esq:osm t.; cosmic .
rad.ution '

R-P prcpagstion experiments on toto.l electron

éeusity in t.he ionosphzrg

Measurement crdu-th s!-'l.bedoandmctmml
radhticn:ndthe ndiationexchmgevith the
Obsemuon of soh.r x-rw and Lymn alpha

. nd:lauon

lhsqgtj.g field ctxmgth a3 dfrection i
Ooanic radiation &peﬁm& :
Obserut:lon of auroral p:rucles )

Ion cnmsition und density

' mcﬁ.rstﬁvauenecessarytoeumthe mccen of the operation.
wnm theruaindgrueor lesaer mxtmetctheprom, theyai-e

MISSRE SYSTEMS DIVISION

I-Apdx, p 11



. of prine geophysical 1mporunce and may help the Program, e.g., the mag.
Pty Betic field might be of tse for etd.da.nce or attitude control. (Rer.1)
-_'.'" presents a detatled discussion of thess itens, .
E ) From the time of Boo:te_r zeparation wntil the final vernter velocity
. . has been inpu-ced to "the brbiting stage uhir:h, é. nﬁﬁber of functions |
‘ " relating to‘the'pmpti}sioh and guidance systems mt be monitcred, - For
this msan, soze of the mtmrzutionror the tbo-ve items will prop.
ebly have to relinquish their telenetering channcis temporartly, but this
| ; WU axcunt to an interruprion of onlynumm OF 0. The guantities to
. measure uu consist Mnly_~or Preasure gages in the Propulsion system,
, -.~ aéceleimters, strain.méa, ‘end monitors or the Mm,.sm. In
;:; later 6rbiting' vehicles, which w11 hm a v?enablg' W-smce dﬁ:a

FYY
;
.
%7
Ay Y.

| tremsmission link, the telenstering system ¥111'0e etmplified consides-
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o MsD 1536
Table 3
SECOND DaTA BANDLING SYSTEM - BOOSTER STACE IELEMETERING
b . cﬁnxtated Continuous
Temperature 50
Pressure - 50
Vibration
Acceleration (Imgimum) . R 1
Strain Gages - R Ey
Mlasile Attitage B | S b 3.
Ot'h'ervmueinmtims. o 50 2
I"&de: P13

MISSHE SYSTEMS DIVISION ‘Sfﬁkﬁ‘  IOCKHEED AmCRAFT cOmOmanON -



| :: v o ke A lmtudim aeeelemmtgr métuxie-' 1 iclqnetering channe}, -

< o 5. Stratn gages V111 be placed at selected locations, tnelud.
\-‘~ L . ing the interconnect structure, These wil) Tequire 20 comtated posi-
| \1 o tions of the telemeter systen. ‘ -

A | ‘ " and the indicators wi13 include soi;r ‘aspect ‘indicators, horizon iniuca.'
EN - - tors, and megnetic field :lndica.torg. Four Commutated positions ang two
wier " ~ continuous nhannels Vill be required. Ir Tecovery appears feasible, g

H Kl
-
i
W ]
- ]
R YR |
: %% |
E |
o !
N '
Y /
ko
"%
"
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2.  SYSTEM TEST vEwpers
2.1 ?eri‘omance

. These estimtes of STV pe:formance are based on tie results of

of 460,000 feet. For no ,thrustv in tae -ﬁecméd Btase 'th;s wmmmt
o flight tine 6f. about 300 seconds to impact; duringloct of this
time tre vehicle w1yl be._ above 106,909 Teet. It is estimated that
tix minutes of thig time (300 seéonds) viii be useful, for tr.ting pey.

qr_-'prbpgllant in e grc‘_:c_; veight of 5000 poundswnld 8llov a payload
of ahout 2000 pounds o be kept aboye 300 n. Alles’aléttude for apont |
10 minutes. The expected perrdmﬁ.pcq 1s aven in Ref. 1. A
 he aerodynamic design.cf tue STV was Gepa.rated into two
eonf iguration studies : one without the o7V Dropulston s}stqu and the
otli2: with the Propulsion system compiete with ver#ier control el'!sines'- .

I-Apdx, p 15



(see Figs. 2.1 aad 2-2). These: tnaeetoriei_ are very si_l_ti:_l.ar to those

of the Lockheed X-17 Re-Entry Test Vebicle; thus 1t vas possible to
SPRLY the aerodynamtc heating daata obtained for the X-17 o the present N

~ configuration (see Fig, 2-3). ‘The tra,jectery data vere also used tg
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seconds after hooster b\.rnout, the coafigcration coasts up to altitules

4: of rela.tively low density where the vernier control engines can over-
3,: | = ccne the mtabiuzmg sercdynamic moments.
' J: | “ v 2.4 Coasf icients
.'{:_:,"’ ‘ . The totel zero lift arag 1s cenposed or the skin
'F.“ _ rr‘et.ton of ‘the votted aree of the configura.tian. the vave drag of the '
: - mose and the fins, the vave and boot tail @rag of the vernier engine
’L:"’r“ 4 fairings, mmmmxthemauueusemmeupxedbym_
':;— ' _ rocket nezzle. .
” - | ‘ "~ e frietiom drug vas estimated by ute ¢f the turbu-
.’L. "! , ‘ lent skin rriction data on cone-—cylmier bodtes of revolutim gim in
'M_' S llef 2. In this reference it is shctm that -the ratio of cmpressible
::: / skin friction to immpreesible skin rr‘ction is 1nsen..itive to Reynolds
N :& : | Nunber. ‘the vu-:lation of this ratio with Mach ‘muber ean be--apprcx‘tnatf »
:: - by the ,-ehuon - E S ." : P —
+ ¢ __1

oy '.'.(1+.1a'42")3" o - -

Thus the skin friction drag over the desired Mach pusber range can be
" obtained by au exbr&.polation of the ~incompmssihle skin frictien.

"! ‘The wave. drag of the con:lenl nose wvas obtained from
the ‘cone presmre data of Rer. 3. The effect of the slight spherine.l
f ‘ blnnting of the cone tip is s'mall and has cmseqnently been nesleoted
/" !

e X

I-Apax, p 20
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A\ K . ”
e L e e h MSD 1536
N e poiuted cane dra.g value is consideréd conservative because the -
T data of Ref. 3 show twc srali degrees of spherical Muntness on

. . ' eone t:lps prodvce a. slight decreue in dreg. The fin vave drag wvas -
— T o cq.lcula.ted by the conventicml ‘eguation for a hicom:ex uirroil. |
?‘ : _ : :  The vernier ccnt.ol engine ruir ngs are the

‘\‘ - omly protuberanm on the: cone-cylind.er body. l'he rnrinss are

‘\"\ ) . lembinationorahalrcmvhichrairsintoavedge 'orpurpcses
s

ofdragestination, nmmmadtmmdngottherdrinpm

nidmybetween *Mt tora;mrendsamdthuforapuncme with
the npproprixte senivertex l.ng}.e

'Buedngmmmtoacto.erthemcrﬂ:e
.%uenotoccupiedhytherocketnoule Estimtesatthebuedng
coetricients tobeappliedto thisl.reauene Obtain‘d Trom Ref, 5._.

T mmhteammumorumnrtmco-
e*ricient \r*th lhch muiber is prennted in Hg t-h. Cunes are shown

LOCKIEED AICRAT CORPORATION
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SECREF-

s Rafs. 6, 7 and 8. The vernier control enginre ra.irings vere assumed

t0.act as conical lifting surra.ces. )
. -'ﬂlei;ola.tedﬁ.nliftmobtained-frm_l‘e_f.Qfor
Mach mumbers greater thanm 1, and 'frqm the equation

: c
U oo e
% I L 4 18.224%,
Vész A A . A
for Mach numbers less than 1, where .

c.
L, 2 sglope of the 1ift curve of isclated ﬁ.ns

~F
A = weepangleofquarterchordline
c, :
J.‘

- secti_.on lifrt cur,v_e slope

For supersrmic speeds s the effect of the body on
£in lirt and center o. pressure were cbtained by the method of Rer 10.

The effect of-the Tin on body 1irt was cbtained tri:n Ref. 11, which

couuders ung-body combinations with no atterbody. The interference
11t a.t subsonic speeds wes ca.‘l.culated‘nyauthod;iminw l2.
The subsonic center of pressure was mxned *bo be at the qua.rt.er ehord'

',ot therin.

curves showing the calemted va.rutions of liﬁ:

. ‘coefricient slope a.nd center of pressure with Mach mmber are presam.- '

ed in Pigs. 2-5 and 2-6. C&‘Lcula.tions vere mede for the ecnfiguration
with a.nd without the vemier econtrol engine fairings t0 show the effect
of the ,:ta.irings.

I-Apdx, p ?3'
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Fig. 25 Lift Coefficient Slope vs, Mach Number for the STV

. Configurations
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23 Btructures
e structural am.lysis 7. 4 the System Test Vehicle (see
Fig. 2-7) is given on the rollaving peges.* ' _

‘ n:e tanks, made of weld.ed AMBSO stainless steel,
‘smm to those: for the ON except that the volunes are smaller.
The engine installation is identica.l to that for the OTV. nms
the spher:l.ca.‘l. ra&l.us at thebottmcfthewmuthe same in
both cases.
| | Bince this vehicle travels at a- greater speed than the
O'N, the aerodynamic hea.ting is meh grea.ter.' -m tenperature of
the 0.032-inch shell 1s 860 degrees Fat Btat:l.on 167. Since

magnesium has a streng't.h l:tni* tenpersture of . 500 dcgrees F,
AIGSO stainless steel mt be use&. .

e ————————

* The OTV structuvre is d.iacuued in. the Appendix to Subsystem A - -
Alrfreme. o

I-Apdx, p 26—
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SYSTEM TEST VEHICLE
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System Test Vehicle

“Tank Gageé R - _ Condition: +

- Beliun Tank:
d = 17.3 1.

¥ = 1350 1n3

. -‘ 'x 17. . )
* 7 Tamag v ous

¢ - fo L x2hy
v s 55013 @ ° " by%\._mlaoo) = 0.018 1n,

Use :1: = 0‘620. in.

Yover sphere = b 1n. . Use t « 0.032 1n,
Use t = 'o.ohs in,
(Same as o7V)

(AIGSO)Stunle”
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. e SD 1536
System Test Vehicle .
' Tank Ring - Condition: ¢ = 23.5 gee ;ha 37,5rxort
hz = 12.5 ('ief. 3TV
Trajectory)

Y50 2 2
g: 33Lﬂ = kisp 1b/Q '
- Hoop and longitudinll . '
Hoop tex.sion Ba= “&50 | .

Hmp tensicn C = = 2360

1T

Average om0 n‘/“’ [~ p'w/in /\

3505 x 8 = 28,0001b - _ I

730X _ 25 000 l j

' 2 N T T
-30,m°lb

trreetive loading = $g = 2000 lb/.n - p!

3 ' .
* Th-b requireq.~ 2 x;.es - "3 - _\_06_&20300::125“ . 0.095 in® for
. : , x30x1 - Ting buskling

"“req d.mﬂ-ﬁ}_.’ 3751:.2 t;o.osou.isndequate

100,000

vhere 100,000 pei is canp yield 1:I.r.it x 85 per cent.

- I-Apdx, p 29
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Condftien; ¢ . 23.5 see 1§ = 37,500 £t
: Dy = 12.5 (Rer. gpy
By = 1.5 ‘Trejectory)
Plus gust ot T feet per geeopd
Vo =1600 b 5 .35 |

Axtal load = 20,000 13

Fet mament « 40,000 1n. 3
167) I=xr 3¢ . 340 ot .
-erod,ynameheating .-

t=0.0% 1n, 1. ggeo
'h:l»s

P (at Sta
thickn_ess is minimm dne %o
A =Trat « 3,042

o . aolo;oox 1.25 - &.;%Lu = 10,110 pei

Cbuckring =9 x 25 x 106 (<02

= ‘11,200 psi

An intgrnagl. Pressure is ‘required for
- 5-p8t 1s used, the 10
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WEIGHT AND BALANGE ‘"

- Sbructure :

4 I'ropellant'Tank.Asaembly N
Guldance & Attitude Control
Propulsion System - ’

. Pressurization System -
Destruct Sycten - :

WEIGRT LHPTY

Cs G, @ Sta, -

Bottle - Loaded - (Sergeant)
= GROSS WEIGHT
.- Co Go @ Sta,

Vehicle - Gross Wed sht

: Booster - Gross Weight o
ROSS WEIGHT - COMITNATTON -
C. G. © Sta. o
* Booster Propellant
COMBINATION - BOGSTER PROPELLANT EXPENDED

R SECOND STAGE "

MSD 1536

(a05)

- NOTEs Anl'c, G. lccations are referenceg to the extreme tip

~of the Systenm Test Vehicle ‘Hhich is Sta, 0,

I-Apdx, p 31
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