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: LMSC-448564

T.OREWORD

:
J

- The preparation of the data presented in thie report ie autho¡ized. under the

I t.rmg of Arnendrnent No. I to contract AF 04(64?)-940, datecl lz June lp6l,
- and is in cornpliance with the taske set forth in the Agena B Stand.ardization
. Study Work Staternent.

The eubject work staternent is repÌinted verbati¡n in pages v through vrii.
; The rrtasksrr ¡eferred to throughout the rnain text of the study are listed on
' Pages vi and vii; howewer, it is recorrrmendeil that the work staternent be

I ruad in ita entirety so as to be fully acquainted with the ground rules upon
. which the Agena B Standardization Study ia bpeed.
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This work slate¡nent defines the'stucly a¡d deslgn servicà to be fr:¡nishetl try

the Loc!*reect ÌfLsslle and Space Dlvislon to ð";åüri"¡t thê standard Â€ena B

configura'" on

BÀCKGROUND:

The Agena vehicle, at present levels of developrnent' ""ltl1-l: 
nany sllghtly

åIi 
""Ë 

J 
"o,'rr 

g*"irËi'f ' ï Ë ;"ì ;Jis-'ttii:í 
iË ïîä H:ffi . "t. ""liiliåt"'

;;ñ;;;"i", cä be traced back to t!t9-9rref
operarion for¡nuratelã'irrãt-î:.rg stü.guiãe rnåãt ãi tttu ãevelopnent that

presently appears åä ããtpä""tt'" 1n trre ¡eenã' À orellnirrary rewiew of progrâm

requirernenrs ."u "åirliäiäriic.*"ti;;¡ 
Ïn¿tcates-that, to a Large tneesure,

recent actÍvltv t'"-"ii-s'''a"å- tr'Ë ¡e"n" ror- l¡ál""p"ctive mlssions has been

effecrive ,¿rry or"liä'îËirãïã .ì"-"*rv rã""r. 'For the rnost paft, all pro-

ßrams operare,iil.,'itä""äË-ããrrnrå"t. "î "ütii 
tãaifl catlons thereto r¡lth

va¡iations ln nunbers (for redundan"v) ot if,iã"åiiã" r" the vehicle' Dr¡e to

dlfferences L h.;'J}à;i;" ã;Jc" túåt h.i" "*" "¡o"t, 
rlllough prosrarn opil'-

micarion, there rs ;; ;i;t"¡r"-" roe"."åirËiy olpossfUfe lqurnt"ttt lnst"al-

ratrons arid structurar deslgns r¡hlch are "il;åi ä".írti.a. The-irerlt of study

of ed.st5ng "rejrr"äîie*ä-d-setectton "f 
;;;äJãìcrrri.eEatron encornpasslng

aì-l programs "rr"":'äft-;;; 
ããiäi'¿"" 1"'";;;"v ;ã reriatfitv' rhe estab-

t_lshment or a st,a¡åaiä'õ;, ;';"1ä not ¿ii¡nrnåi,e the neecl for contfnu'J'ng

ff ;:ili.:i;" lqr: 
jiii 

"'li,'f dËi:;l i:Ë{tr:ili'î:åii#i'Hdi$.'il"-" "-

iîi::t'lm:t:ï?"Hï:3'i:*"""":":i: åÍåïö";;.i;-pr;'i"e' - 
tr'i" """ã 

t"
e:rçeçted t " b" '*;îî;ä 

il ;;;,"*ä'u, -,""i"*:##*å ttît}ri*rll*",tiå"io"-p"""ffar equlprnent as an inùegra-l.

a bt ock a"r"ropr"áT*""*"äpt*ãr-i¡ã stäa"rã-lg"n" blinging fn app:oprlate

producr rlnpror"r"rü"1"ffiã; ;igñ-inc.ruae' prããeuant change or funcÈlon

si¡npllficatlon, on a'reguJ'ar sòhedufe "otp'Jitiã 
with proãuciion schedullng

and qualiflcation status'

@'
TÌ:'is study shalJ- establ-ish an Agena B vehicle that lÉIL conpletely fulfiLl thoEe

fi:¡ctlons ,,r¿"rt "iã 
-"ãnton 

to ¡nãst ptogttii-itt "tt optlrnurn ma¡mer conslderlng

roral rntssion ""ö;#H:.--ri,å"" 
ia"ãr"iiãä"i"e#ents Ínclude, 1n addition to

perfornance;t"riäiiîiïr-ã"o"ãnqr't-"t'iåtìüivt-oporabtJ.ltv''andproducl-.bllity. Af]. are ä:#;ti"';iï""îå îr'"t."äiã ""Ëå"rät"il 
ffit}r ihe productlon

of çtantlard .,"i,r"i!i].îii"Ji-io* r",,"rä ',''Ñ;; is en inherefrt part of

sÈandardl-zetl*, äîi3ttäi;sI";;;r"s *i;";r--üi;ã conponents-rri}l be usetl

vhere posslble. ifrå-ðttìa*ã Agena É ttrùT; b" ; standard fllght vehlcle

in all respec"", åÏÍ"ã"îi-îåì"8ãe"r'"a ifr"t-æ"ãrii" f:{gtlonis-dictatecl t5t

uniquo nris slo" *åiiîã"i"tt!- "ä"o[- 
tt- r"*"a i-"tg an arbltrary suandef, d'

However, a"p""a""T"iiãîiæt"ã ""J:tur"' 
äio""tlo" or space io satts$ those

firnctlons rs p""Jssiui"'"t 1o"g."'-"o"¡ õt"ã-Ji"catlon tloes not dlctate

the design. An exarnple of th5.s fs tfre capãtfUty tot lnstallilg the re-

p"ã".,-r?"a sYstem' v

ÀGENA B STAI,¡DÁRDIZÀTTON S1UUT

TilORK STATE}'IEM
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Agena 
.B 

S¿drdardizatlon Study
ltork Statenent ¡

14Ë' '

Speclflo tasks to be perfor:ned fnclude the folt olrlng r

L. Reyl.gv- a].l prograrns and tdentlfy"all fu¡ctlons perforrned by the Agena'in
s-Eficrãäl ã?ffiThat J.ndependãnt cornponents or cfrcuitry can be-identL-' fled or deduced.

2. CLasslfV these functLons by degree of use:

a. rlll prograns (co¡n¡non)

. b. l,fost prograrns (conmon)'

c. Few prograrns (dissinr-t1ar)

3. cÌassify alr co¡qponegþ used for comnon funcü.ons in the sanê ¡oen¡er esf-as]Fã 
--

l¡. Identify tho f olJor.rlng :

ê¡ co¡nmon functlons for *rieh co¡r¡non conponents or circuttry e:d-sts.

Co¡nmon functfons for r+hlch co¡nnron cornponents or çircuftry doee 4otãF3U;
''.';

The polnt 1n tho fu¡ctional chain of con¡mon functlons at uhich
unc onmon condltions corûnence.

b.

9.

6.

d. Those components or cLrcultry which porfor:n corn¡non funcü.ons and
are ¡nechanically identical but electrical.ly ffiiI.F'

IdeÌtify -g¿ modificatlons necessery to permlt conmon fu¡cü.one to be
perrorned by conmon cornponents.

Perfo¡rn prerl¡nLnary deslgn effort to define the follontng c onflgurations.

a. Ar Agena B vehicle that is derived by coJlectJ.ng those functlons
necessar1¡ for a ¡nlsslon requlring only ascent operatfon. The corn-
ponents used shaLL be conrnon as far as possible and shall include
those stan<lardizing nodlfications of Taòk 5 es ¡mrch as pos slbì.e.
Ì'unctlons ahd components eûeress\y for cnbltal. operatJ.on sh"'tL not
be included.

b. ' Â sta¡da¡d Agena B that lncludes aIL eo¡rsnon fu¡ctLone r¡ith the
lncluslon of the sta¡darùiz1ng modLfi.catlons ,eslabllshòd in Task !.
DesJ-gn techniques used shall permit orbltal operation for those . .

. rnlssions requlring such operations.
I(1) ConslderatLon shoul-d bo gfven to accessiblilty, produclbLltty,

and nalntainabJJity. A wooden mock-up r¡lLl be ¡nade to e:çIoiä
these areas.

,. LOCKHEED AIRCRAFT CORPORA'ION
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leepa_B StandardLzatlon Study
lfork Staternent 

ì
7, Uslng the configurations of Task 6. an en",.t',o-nrt È- ^^¡¡_-r.-of the additiilË,,#i#t#,#*ffi *H,H'*u:

a. 
3:"ilrf:t thts estimr¡rte should be use.of 

-coraponents already deelgned

""u*u"*.TTü"liåi'ålt:"';;.;"t-;fu *ff :lïl#iy;r;#"progran.

B' compa'fson of the conffguratlons estabr.ished þ conbf ing Task 6 and Task Ir¡rth th e pr e s ent pros"oñ; ã 
- ;;Jlñi.tro, 

" 

-in -Lrrä-ä'r-påriår.*"" 
po"_meters applicable to the i"¿rrrãiãi 

""tsysterns. 
---..- v- ¡Jv¿¿v

a' Emphasls,'n thf. s cornpanison should be. bet¡¿een the standard Âgena(räsk 6l) *á ;;" -;"å;üïååi"*,"u 
vehlctes.

b' The conÞarJ.son of conflguratl0ns e-stcÌ'ltshed þ cornbinlng lask 6a andZ rulth pres.ent confl gwåh""I-"i""+a ¡" 
"or,ão"î"ã-å.rü"ïü, ¡¡issl.onsrequlrlng the 

^gena 
to perrorrn-stri"tiy ã"-äï"J"üî"irr"r".

9' subhissr'on of,.a golt and tlrne estimate lnvolved 
'n 

perfonntng the ¡aodrrl-cations desc¡ibed in Task ,: --**:

10. Subrrisslon of an Rot4 fnr. *0,- õ,,¡F^^-.!-- - r

n:l P,*ru::Ë;Ë##"ryT::i"ïï:åT;f
L[' Âlteratlons to the.:oppgr! equlpment a¡rd launch facr-Ìrties resultlng fronEË-m"äf"rtlons i¿eniifl"a fr.iã"î 5.wtl1 be !þmlzed. 

-t¡e 
extent ofthrs effort shaLl be :rnrt"a io *-""gr"""ring ãrt*ãte of ifie effect ofTask 5 on thJ. s equipment. 

-- -- -' -,"

o¡¡rmÆ c o¡ldtoularrons,

For.thfs study, design.:lj:*_¡x:.'"11-_"1 q"{+"<r ghaaL be ll¡!-red ro for:nulatlonof desisn concò¡ts necessery to ailior¡ ståiàaraizatr", 
"r-"ri-ffiä subsystems.cha¡rge of system 

"on."pi-i"'r,oi g ggË"rr* g¡g.
ffi+å,ËþË,H H"ffiH,# i"ffi i,:l"J;:fl"i"1"Häi"13:
til""#If t":"ff: subsvsten D ;;ä;;ing r" .-i;"ti.ä,"iäîä ianabd ry

equipnent insta_ll_ations àre Alssj¡ntlar.--'-. 
I

TOCKHEED AIRCRÁFT CORPORATIÐN
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Agena B Standa¡dj.zatlon Stu{y LMS C '448564
lrlo¡k Statement - ì..,,'

Payload instal-lations requJ.rernen! s. of f3-st J are not to--consL<ler the externaL '

structuÌø whicn rn4¡:prãådnttv er¿st as thê llJnlting c-ondltLon occept that a

;;du;iiã tn avalläbie volr:mê or Eh?Pe is !9t alLowed

solar array l¡stallatLon on the aft equtpnent rack 1n accordance Î{'lth preeent
. ãngl""""I"g is a¡ at t o¡wab1e exceptlon io- the obJ ectLve of mlsslon-Pecuüar

functions not arctaäifãããiã'r.--tt.t"*r, such ãxceptions ¡mrst be ieacll]y
removable at a ¡na¡ufacturing Jolnt.

PIIRTIC IPATÏNG ÀGBNCIES

¡

rl
I

_j
I

,."'.',1

'l-l

:l

L

I

It ls ocpectecl that nunerous lnformal contecis wtlL be nade durlng the perLoil
of this stu{y. The Air Force cognLzalt offLce shalJ. be the Agena Dl-vlslon
( ssz¡.).

PEnFCRMANCE @!
Thls study ehall be completed wlthln three rnonths llom go-aheail'date.

RESITLTS .A.}Ip RqPORTS!

The re sul-t of thls study shatl be a ve¡bal a¡d chart presentatj.on to Âtr'SSD

ãFaTño-añ þEãeTõ-Ee-EI-erãsïaE[Gñ-e¿l-tñ-enty-five coples of the docr¡¡nenl
'surûnarizlng the study, and cor¡tainl¡¡g the tas\ resùlts, ¡dll- be dellvered to

AFSSD eù least one week prlor to the ¡resentatlon.

t
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I

..SECTION 1

INVESTIGATIVE TASKS I, Z, 3,4, 5, AND II

INTRODUCTION

The data reeulting from perforrnance of Taske I through 5 àre.grouped by

rnajor vehicle eubsysterne

The ¡esulte of two or rnore taske a¡e cornbined on a eingle chart whe¡e

feaeible in order to avoid unnecessary repetition.

I

The necessary rnodifications to the Aerospace Ground tquiprnent resulting
frorn the s tandard.iz ation of Agena vehicle ,equiprnents are lieted in Tabte l-fZ'
in cornpliance with the requirernenta of Task tl.

STRUCTURES

The requirernent for providing rnaxirnum equiprnent accessibility results
in an entirely new design approach for the fo¡warcl and aft equiPrrfent racks;
conseqùently, a lieting here of the nurnerous exísting rnajor etructural
cornponents of the several prograrne ie"not considered necessary. All of
the Standard Agena structure is new with the exception of the propellant
tank.

,4. full description of the proposed structural configuration and a cornþariaon
with the several program ÊtructuraL configurations are presented in
Section 2 of this report.

J

,IoCKHEED ATRCRAFT CORPORAT]ON

l-l

MISSItES ond SPÁCE DIVISION



:'::' '

:.rt:\t;; 'l;

:.rìËr.,É

"r:,ï,tir.:..

.lr +¡ r¡'j¡. ,l

'": Ì|-.r ;



I

1

1

i

- fI

{
ì

ì

I

LMSG-448564

PROPULSION
¡

Taeks I and 2 (See Table l-l).

The majority of the program functiong are cornrrìon d.uring the ground and
ascent phases of operation, however, the otbit and. recovery functions are
dis sirnilar, The main engine aecond. burn is a cornmon function in the
ascent phase of operation, but it is a dÍeaimilar function in the recovery.
phase. The task ís accornpliahed by the .Barne basic engine with onry a few
cornponents added for the derayed re'tart. It is actuauy the elernent of time
that rnakes the recovery second burn functíon a d.isairnilar one.

Task 3 (See Table t-Z)

A great nurnber of the propulsion cornponente a¡e d.ieeirnilar due aimply to
the location or installation of the parts. These differences lead. to a
dissimilar routing of tubing and wires which, producea an uncornmon systern.

Most of the prograrns use solid propellant rockets for ullage orientation,
however, aome programs use secondary propulsion for this function. The
Prograrns using secondary propulsion algo have orbit adjust requiíernents
which a¡e satisfied by the sarne systern and. a¡e not presently suited to the
use of solid propellants.

Tasks 4 and 5 (See Tables l-3 and l-4)

sirnple rnodifications of existing cornponents wilr provide com,oon equipment
fo¡ alrnost all of the cornlnon ptogtarrr functions supplied by the propuleion
system' A relocation of existing parts is the rnost frequent modification
required. The ullage orientation function ¡nust be suppried by optronal equip-
ment employing either sorid propelrant rockete or liquid properant eecond.ary
propulsion systeths.

, I.OCKHEED AIRCRAFT CORPORATON
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:

The sarne basic rnain engine can supply the neede of all the prograrne with a

few sirnple optional cornpolentÊ. The earne engine that.is ueed for a single

start can be used for a restart rnisàion by adding a second start can and an

oxid.izer fast shutdown Pressure cylinder' Thie engine can also be ueed for '

the diesirnÍlar delayed restart function by adding a simple ar:xiliary fuUri-.

cation systern

The delayed restalt systern aleo requiree the use of isolation valve a as

optional equiprnent. Thie epecial case demöngtrates that sorne exieting

compo:lents can be rnodified to provide cornrnon equiprnent for both cornrnofr.

and dissimitar functions. The propuleion functions of all the prograÍrs can

be perforrned by a set of cornrnon cornPonents with a few optíonal iterns'
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Pha se

G round Main Propellant
FílI

Pressurization
Fill

Pyrotechnic In-
stallation

Provide Agena
Destruct
Boo ste r Agena
Separation
a. Separation

Squib s
b. Retro Velocity
Eject Fairings and
Shrouds (Provide
Squibs )

Pressurization
a, Supply

Table 1-3
IDENTIFICATION O¡' COMMON FUNCTIONS

Comrnon
Function

I
\o

As c ent

Com'mon
C ompon ent s

Exi st

.=
g.

o
CL

a)

(,

2
oz

Di s similar
Components

Exi st

x

x

Polnt in
Function Chain

Where Uncommon
Cond. Commence

x

Compon ent s

Cornponents

Installation of
Squibs (Location
And Number)
Installation of
Component

a. Installation of
Squibs

b. Installation of
Retro Rockets

Number and Position
of Fairings and
Shrouds

a. Cornponents

x

x
x
x

Re gu.lati on
Relief

Modífications to
Permit Gommon

Cornp; .U sage

. t-r---J

.l, iì
lj_

Single FilI:Points
and Lines For All
Prog rams
Single Sphere And
Common Location
For All Programs

x

x

Installation of
Components

a, P¡ovide one
Sphere with Com-
mon Location For
All Prograrns

tsz
CNo
I
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Phas e

Provide Ag ena
First Burn
a. Ullage

Orientatíon

Common
Function

I

o

Common
Jomponents

Exist

b.

A sc ent

Table l-3 (Continued)

Engine Start

Engine Shut-
down

62

o
o-

a)

q
?
õz

Pr<ivide Agena Sec
ond Burn
a. Ullage

Orientation

Dis sirnilar
C ompon ents

Exi st

x

Polnt m
Functiïn Chain

'Where Uncomrnon
Cond. Cornrnence

b.

x

Engine

Orbit

RecoverY

Engine

Propellant DumP

No Comrnon
Functions
No Common
l'11nctiorrs

Start

Shutd

a. Components

Everything
Common

Cornponents rx

Modifications to
Perrnit Comrnon

Gomp. Usage

x

c.

lng

x

P¡ovide SPS and
Solid Ullage Rock-
ets as Optional
Equipment

Make oxidiz er
Fa st Shutdown
Optional

Make SPS and
Solid Ullage Rock-
èts optional
Equipment

Components

b. Everl4hing
Cornmon

c. Everything
Cornmon

Componentsx

c.

Provide SimPIe DurnP
System For AIl.
Vehicles
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Table l-4

UNCOMMON FUNCTIONS WHICH SHOULD BE INCLUDED IN STANDARD AGENA

Pha.s e

Re covery

Comrnon
I'unction

Delayed Re-
start
e. RepÌe s -
surization

b. Ullage
Orientation

c. Engine
Start

d. Engine
Shutdown

Orbit
Adjust

C ornmo¡i
C ornponents

Exis t

õ

o
o

ô
o

õz

Orbit

r.. I r_r t-. I I I I I t. l l.l l._.1

Dís s irnila¡
Components

Exist

x

x The orbit adjust requirernent is only used on a few vehicles but its compor¡ents are a part of the
secondary propulsion system which is used for the cornrnon function of ullage orientat-ion.

- Point in
I'unctÍon Chain'Where Uncommon

Cond. Ç6rn¡¡6¡6g

a. Components

b. Components

c. Tirne and One
C omponent

d. Everything
Comrnon

tr'unction

Modifications to
Pe rrnit -C ommon

Comp. Usage

a. Meke Isolation
Valve Optional
Equíprnent
o-. Make SPS and
Solid Ullage Rock-
ets Optio¡^'l
c. .Add Auxiliary
Lube as Optional
Equipment

è. No
Modification

None*
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ELECTRICAL POWER SYSTEM

Task I

A review of all prograrna itlentifying all functions perforrnecl by the Agena

in the Electrícal Power Systern categoÌy ie portrayed on Table l-5, entitledl
rrElectrical Power System Prirnary I'unctions.l' Six baeic Prograrns'
Diacoverer, MIDAS, Program I, Prograrn 201, Advent, and.NAS.A' are

covered.

The nuclear category of prime electrical energy Bource ie listed to indicate

future developrnents and witl not be discussed further.

Task 2

Table 1-5 also points out the degree of rnutuality or dissirnilarity that exiets

in requirements for the various functione in each proglarr¡' and between'

PÌOgrarn8.

Task 3

Glassification of all rnajor cornpönents used for cornrnon functione in all
prograrns, together with their degree of use, is documented in Table 1-6,
rrElectrical Power Systern Prirnary f'unction Componente. rl

Task 4

Identification of the degree of use for the various comPonente is shown

in Figure l-1, which can be discuesed as follows:

a. Cornrnon functions for which collunon cornPonents or circuitry
exist are as follow s:

Prirne Electrical Energy Source, Prelaunch
Unregulated DC SuPPIY

'. 4OO cycle 3 0 Supply (AC )
400 cycle I 0 Supply (DC )
Secondary Batte¡ies for Destrucf Purposes
Main Power Transfer Switch

I

I
j

I

i

I

-.:
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cornponent is cornrnon only if it applies to all
vehicle s.

b.

A function or
prograrns and

Cornrnon functions
do pot exist are as

for urhich cornlnon cornPonenta or circuitry
follow s:

Electrical EnergY Storage
Regulated t 28. 3v dc SuPPIY
n.gulated -28. 3w dc SuPPIY
Elãctrical Ener gY Distribution
Signal Ener gY Distribution
Rãdio r. reqúency Ener gy Distribution
Pyrotechnic Energy Distribution ' i'
Te st Point Dietribution

c. The point in the functional chain of comrnon functione at which

,uncomrnon "on¿itioi" 
ãäättãtt" *iU be libted for each of the

common functions: 
prirnary electrical(l) All wehicles rnust of necessity have a

energy source' However' uncornrnon conditiong occur

irnrnediatery iporr-ãot"i¿*ation of Pro grarn rnis e ions .'--
For exarnple, if'" UtpaS Prograrn uses solar arraya lol
this function, *itirã-"ri "t¡eis-use 

one or rnore of a

nurnber "f tvPJ"^;îP;ï-;tiatteri.ee or a basic nuclear

source' ¿ !i t¡tå tre dependent uPon the total power

and Prograrn requirementst '

(zl AI1 vehicles -require 
storage of electrical energy' however

conditions tt'I;å;;; t"iy!"""tty-so that different bat-

' teries are "";ã:-îflt-i;;gltif" 
ttet'i"t"s in the MIDAS

Program "tt;;; rão" ""å"a"ry 
batteries Tvpe IA' In

other progra-åi;l ñ;;;;;'v báttu'i"" can be condidered
' to also stãre electrical energy'

(3 ) Electrical energy sup-ply and,conversion is common in
severar tutpã"tl'to ¿i íËrti"r""' until the oavload
peculiar .."dïi;;;; ';;;d';"d.' 

r'or exarnple' NASA

Advent, ""d 
Ë;;';;-; 

-zoi 
"Áprov 

the sarne 110 w4tt plua

28.3w dc "tg;"tã;' Th" 
" "tttãiiit'g 

programs' with
orr. .*..ptio'i, lãq"i"" the- 350 watt size of regulator'
The same ;;;;;;; conditions exist for the two sizes ot

rninus 28. s" äî'it'g"l"tãt"' The guidance and control

"y"tut, 
fot ali p"o!raa1 lxctuding the Discoverer'

requir." t*;;å;;iä+zg'-ot' d.c relgulators ' one f or the

horizon """;Jt:-;;ã 
ot" fot the vãlocity- rneter' Th'

' Discowerer Þ;;g;;*" use a cornPuter which lequirea
precision o-1"/, ZOO cycle per second alternating current''
Another tr"""':i;;;åi ""pprv 

scheduled' for ge-neral

use ot t},. p'útotlier f rzã^an¿ up' and planned for
' MIDAS 1209, is the dc to dc convertgr type of regulator

to furnish +'t"ãtïJ"a 28' 3v dc powt'r' These vehiclee

will not use thJ central 2000 cps Power system

I
II
I
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I
I

1
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Energy distribution wiring harneoBes, whether they are for
electrÍcal, eignal, radio frequency pyrotechnic, or r¡onitoring
functione, ale corrunon insofar as the function is concerned,
but are all diseimil-ar between vehicles,

d. Cornponents which perforrn cornmon functions and are rnecharrl-
cally identical but electrìcatly diseirnilar are Prirnarily ín the

. ca-tegory of s tate -of-the -art irnprovement iterns. For exámple,
. the Type IB three-phase 400 cycle invetter differs electrically
frorn the Type IA as it contains a built-in load lirniter and hae
a frequency stability of 0. 001% (an irnprovernent of five tirrres
over the IA). Type IVA and IVB 2000 cps inve¡ters uBe a
push-pull transistor-type output circuit while the Type IVC
uses a bridge circuit for improved reliability. The IVD rnodel'
of this inverte¡ hag a built-in load-Iirnite¡ and improved in-
version efficiency owing to the use of a puls e -width-rnodulated
voltage control circuit. Prírnary battery Type I includes a
built-in diode in the positive lead, while the Type IA battery
does not include this feature.

Task 5

Modifications necessary tc perffrit cornÍron functions to be perforrned by

cornrlìon cornponents consist, with one _exception, of etandardizing on

esgential functions and cornponents. To this ¡nuet be added the necesaity
of recognizing and adopting state - of -the -art changes and the evolving Po\À'er

requirernents of the later vehicle deeigne.

Only onè cornponent used in the electrical power systern wíll require modifying.
The Type X dc to dc converter re¡lulator (+.30/-l5w intermittent) will requirè
rernoval of the 350 watt interrnittent portion and repackaging to provide

the required +30/-10 v/att regulator.'

The watt-hour battery requirernente extend frorn 232 to over 2?000 watt-
hours per miesion for short-life vehicles. The exact amount depends upon

the rnission. One battery would, in E¡any casee, have adequate capacity.
However, the need to provide eorne ieolation for the electrical power ayetern

dictates that at leaet two batteries be ueed. With the large nurnber of quali-
fied prirnary and secondary batteries available, it is possible to rneet all
requirernents without difficulty. For ascent Þurposç8, two Type \rIA batteries

I
would rneet all needs. ln other cases, whe¡e less power is required, two

t-r5
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Type IV batteríes could. be used rÃ,ith a saving of twenty-bwo pounds' Battery'

eelection is sornewhat analagoua to deciding the arnount.of control gae

carried. Long-life vehicles will einployTyPeIA secondary batteries with a

eolar array. Type III secondary batteries are used for destruct PurPoaes'

It is apparent frorn a brief stuily of the power consurnption fígures listed in

Taek 3 that the requirernent for 2000 cpÊ power is generally being reduced

wlth the introduction of the more recent designs. For exarnple ' Discoverer

ll23 and up, Âdvent, NASA 6101, 6201, and 6301' Program 201, and MIDAS

1209 do not use this tyPe of power. In rnost cases, 2000 cycle power ie

used to energize the cent¡al 28-volt dc regulators. Dc to dc converter

regulators, substantially the same as the TyPeIX and X used for Diecove¡er

ll23, can replace the 2000 cycle systern for rnost applications' Eariy

rnodel FM/FM Type I telernetry tlãnsrnitting equipment uses about 80 watts

of 2000 cycle power while the later Type lI eqpipment oPeratee directly from

the unregulated dc bus. Proglarn I, 2203, uses Z \Ã'atts to enetgize a

rnagnetic arnplifier circuit. The s irnple st..t"1".,of -"Utfication would be to

employ 400 cycle power for the above purPose.

It will b.e necessary to use a colllmon set of cornponents with standard'

options for each wehicle in order to provide a standard wiring harnegs' In
order to håve a reasonable arnount of flexibility, it will be necessary to

have cornpletely independent wiring ¡nocules for the power distribution'
signal distribution, pyrotechnic distribution, radio frequency distribution''
and test point distribution. Harnegses will have additional connections for
optional cornPonent wiring.

wiring harnesses are being handled as a ¡nolule for prefabrication purposee.

Each module will be color coded according to its use' as followe:

r
Ir
Ir

+r
+
t
'-L

*
i
Ir
r

. Red

- Black
:Bro*rt
White

Pyrote chníc s

dc Power
ac Power
Ground Return ¡
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Orange

Purple
YeIIow
Black

Telernetry
Cornrnand

Te st lViring
Radio Frequency C abling

Moet plugs and sockets w111 be of the flat type with two rows of contaite, in
lieu of the pre6ent round type. Inapection will thue be facilitated, weighte
and gize will be reduced, and the later transition to prefabricated flat cabling
will be facilitated.

.t

.;

t

I

I
t

| , [ocKHEED ATRcRAFT coRpoRATroN

1- t7

- MISSILES ond SPACE DIVISION



,i
LMSC-448564,.

!jji

ItsÃs I & 2

sw$;l



ÇlttlET

clElr¡åFt+TtAL Table l-6
ELTCTRICÀL POWER SYSTEM PRIM.ARY FUNCTION COMPONENTS

LMSC-{48564

ee*nûËt++Â¡



L L U UL'
:



^t\r$tr

\\N+**t'o'-
Table r-6 (Cônrinued)

LMSC-4185ó4

@n¡'ï



L
t_

L
t
t
t_

t

t
q

r
c

t

Table l-6 (Continued)

6$Ñ'io'

TIAL



¡JOW tt-^!L V¿FrClEs ¿tCEPf llz\)112ë AttO,l''to^s
ldon^¡1-vEHrC!É 2r2O ¡f{O ¡rlOA5 or{¿Y- LelS lzcê

2ooo.Ps, tt'vAc Evs

]2AS VO¿ BUs

Itôtf l-f -NA5A, AÞvENf, PRêê.2ot

I gô t¿ 

^1 
r - qttc, 

) HtDAa, P(oo

t¡rJr BEi 
^ÈD 

5lrë Of BÁI¡ER¡ES
9¿PÊ^Þ vtþlt ÞøwÈd aousut zttotl

^ 
¡rl¡!r.r,|4 0a 7r,o r1È0. roñ PlFo,

4ô lr'At'r-tlÂ5À)A0t¿t4 ? 6óaat
l.O UAÌl - Dls¿2Átotß,Paø('.t'Piot

*2t,6,tOC RVt - VtLoatff narlA

^t!viflr¿!¿s 
¿¡(ã!'1 Dr6c. !

-2ê3VÞ. ÊV3

.2E,oroc-HoRrro¡v 3É¡t50Ê

^LL 
VENTCI¿s ¿rcfPf Þt5a

t28.! vÞc-s^Pu¡
I4IÞAS: 170+ -tzo9 ollLv

AÈE PottÀR

@ aeouroerz rrlzr rÀ^n3¡ER REL^Y
o{ r¡Io^s 

^lrD 
t'Ê06ÀAll r ot¡LY-

2 ks srSTEM ¡VOT UÉEò o¡r l'23 ¡l rÀo9

LMSC-448564

1@<Pstllrv^c,tq Evs

4oo.Ps, trífA. , t tì Btls

6.1v^c -Jvot vSEo

+oo¿P3.tttf^a¿ô.1?.
o/s(olER!R o^rlY

I vroas r eog {U¡
II t 2 8.3 VDc
I

I vE Hr¿LEs ll2!¿ (/P

1 
RE4,..r. ak. irsrEÌA

t

Fis'r!; f-l Agcna Erectlical
Powe! SYÉtêm

t-25

:-\



i'GUIDANCT .AND GONTROLS
' ' l-:. .,,r:

:

l' . . :

-1.',,,r,i:.,: :.i ,,,. ,.. 
.:

.''::, ;:.ir' 
", 

. "'- ,. :\:,i ! i: I ,.t .
;'::;i: ' ' :: 

.

, ,::.r': : i:: 1 1.. li ;.;. ',: i:i .. i-.:r; ¡.':/
' t i.:,..; jI ...:,":ì:. ..':'j,,.' )

: {, 
ji.i. ;iii:.. :|. i:.:,,iL.i i .

r'-L r.;. il -:::,,I'¡.i,.r' i:
.¡,i1 j-l: jlj r:'.',1\. ::t, i:'tl.l

.',:,

I

.,'I



I

;

I

I
-l

I

_l

- I

-i
t_

ff::lriuffi'o'
LMSC-448564

GUIDANCE .A,ND CONTROLS

Taske I and 2

I.rorn the listing of the functions performed by the Agena guidance and controls

syaterns (Table 1-?) it can be conclud ed that all Agena prograrns require the

establishrnent of órbit conditions ancl attitude control during ascent' Most

of these prograrns require attitude control on o¡bit or during coast to aPogee

of the transfer ellipse and parking orbit6. ..Aleo, rnost of the programs re-

quire the capability of control during maneuvers on orbit' All prograrne re-

quirê prograrnrnetl switching, but few require attitude indication'

Sorne obvious conclusions regarding Agena standardization can be drawn fro¡n

a tabulation gl the functions perforrned by the guidance and controls eyetern'

Theoperatinga1tituderangeoftheDiscovererandMIDASvehicIesrequiree
that the horizon sensor be used in preference to the horizon acanner because

of the greater altitude range of the fo¡mer instlument' The required accuracy

of orbital period calls for the use of the .veloçity rneter in preference to the

Discoverer ac cele r ornete r - integrator ' The required attitude accuracy oû

orbit for the Project I0t-B vehicles demands the use of the Inertial Reference

Package (IRP) with the MIG gyro' A gas control Eystem is neceseary on

orbit to epable the vehicles to rnaneuver and to overcome the rnisaligned torques

due to orbital period adjust. With the present equipment statu6' the pulee

valves are neceÊsary in order to rninirnize the gas leakage for prolónged periode

of orbit operation; Ìrowever, lor extrernely long orbital life' the inertial re-

action systern (reaction wheels and control rnornent gyros ) is necessary' The

use of pulse valves requires the use of the F/C electronics with pulse circuitry'

In o¡der to rninimize contro] gas consurnPtion for long tirne orbital operation,

deadband control is necessary in the. F/C electronics'

Because of weight considerations, it is not desirable to standardize on one

booster guidance, systern. Instead, the BTL guidance systern could be re-

tained for the Thor while the GE guidance system is used for the Atlas' The

modifications necessary to accornrnodate either systeín coulil be in the forrn

."¿ll'
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of a plug-in modlule in the Agena prirnary junction box, the Proper rnodule being

inserted. when the Agena booater is selected.

Task 3

Table l-8 is a breakdlown of the guidance and controls equiPments which are
currently being used fo¡ the separate vehiclee. I'rorn this lieting, the ltems
which a¡e used. on all or rnost Agena prograrna are as followe:

Inertial Reference Package

Horizon Sensor
. Flight Controls EIe ctronics

Primary Junction Box

Velocity Meter
Prirnary Sequence Tirner
Hydraulice Actuator and Packale
Secondary Jünction Box

Nitrogen Suppty Systern

Pneurnatic6 Cont¡ol Package

These items of equiprnent could perforrn all of the âacent functione tod *"oy
of the orbital functions.

Task 4

The cornrnon function for which corrìrnon cornPonents exist ís that of estàb-

lishing attitude accuracy for Agena aBcent. It ia possible to accornplish this

function by use of the attitude controls cornponents of the Project l0l-B
vehicles or the advancett MIDAS vehicles since these vehicles will have the

capability of satisfyíng the requirernents for all prograrne throughout the

Agena ascent phase of ftight. The block diagrarns for these ÊyÊterns are
shown in Figures l-2 and l-3. The cornponents are:

I
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I

Ho¡izon Sengor

Inertial Reference Package (with MIG gyroe )

Flight C ontr ol.e Electronlcs

PrimarY Junctiôn Box

PrirnarY Sequence Timer

HYdraulic '{ctuator and Packag e

SecondarY Junction Box

Nitrogen SuPPlY SYstern

, "t"*atics 
Contlol Package

Although theae cornPonenta are corffnofr the internal circuitry ig not cornrnon

at ple I ent.

The cornrnon functions for which coñlrnon cornPonente or circuitry do not

exiat are discuesed below'

Establishrnent of Orbit Conditione' for thiå function' both the BTL and GE

guidance systema are uged' The velocity ¡neter and accele¡ometer lntegrato!

perform the sarne function, but they are-dis s'irnilar; however' the former

instrument could perforrn functione not possible with the latter device'

Establishrnent of Attitude Accuraèv (on orbit)' No one 
î".tt* 

n"",.ln'

capabilityofestablishingthevehicleattitudecontrolinallthereqúiredvehicle
o¡Ientations, nor do all systerna have the capability for long life on o¡bit' as

is required of the MIDAS vehicles'

ThesequencetirnersarenotidenticalforallP]rograÌng.

An examination of the block diagrarne (Figures l-z through r-rr) inflicatea

that the point ìn the functional chain at which rnost uncornrnon conditions

occur is the prirnary junction box' .It is here thet the circuitry whlch ac-'

cornmodateseithertheBTLorGEguidancesysternislocated.Also,the
'circuitry which controle the vehicle orientation on orbit is switched through

this unit. Gain changes, time constant and deadbantt switching occur he¡e'

It i6 through this unit that Project l0l -B roll-yaw stTring ancl the MIDAS

{ittr.. 
.- t-zs
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inertia reaction sy'tern are incorporated in the Agena control sy'tem' tut"i".,-

versonorbitäreswitchedthrough'tt,isdeviceaswell.

The rRp contain' circuitry for gyro compaeeing which is not etan'lard with

tbe variouB Plograrns' The flight controle electronice contains rron-linear '

gain, deadbanil control' ""d 
pol"u circuitry which ie notr-EtandaÌ¿l' whlle the '

gas valvee are both proportional and pule eil'

ThetímersafePecuIiartothePaIticu1arprogram.

Of the cornponents which perform cornrnorr functione ' many a:e "-"tt:'t"

rnechanically nor electrically airnilar' Those which are rnechanically alrnilar

but electrically diasímilar are the IRP anit horizon sensor'

Task 5

The rnodiJications rrecesaary to cornrnon comPonenta in order to perforrn

cornrnon functions """ 
1"=g"1y conJineil: tlt,ntt*"ty junction box' IRP'

and F/C electronic s '

Ascent ¡

To perfoirn the cornmon ascent functions ' the Ptirnary junction box rnuat

accomrnodate the cornrnand' s of either the BTL or Gt guidance syatern of the

Agena booster. ln addition' thie unii rnust be readily adaptable to gain' tirne

constant, and deacrband changes by ineertion of a prug-in rnodule' ¡A' standard

gyÌo compassing rnotle for long coast phases must also be establíshed'

The alignrnent of guidance and control equipment rnust be standardizedl' Thie

requires o.,. ot t"ott "lignable 
unit(s ) which necessitatee mo'lification of the

packPging.

.''ectronicsrnuEtbemotlifiedtoaccePtasetofstanilard'
The flight contlors el

gains, tirne ConstaritB t etc' 
,

I'ËU

l.
t,

I

li

li
:l

MISSILES ond SPACE DIVISION



iiiiilflg$$[f"flfr"

I

I
I
.J

I
I
l

I

t
I

I

-.:
I

I

€ûttFlûflrffAL -4485&

The secondary junction box will require ernall changes to accornrnodate the

standard telernetrY.

.A.n ascent tirner, peculiar to eich mission, rnust be readily insertetl into

the systern.

Orbit

The modifications in the primary junction box necessary to perforrn the

orbital functions ale:

a. Provide for a plug-in moctule which will rnodify the as-c€nt

attitude controi to" conform to the rniEsion peculiar orblt- attitude
conttol requirements; euch ae, gyro cotttpà" s ing- on orbit'. roll-
yaw steeriirg unit, control tttotttettt gyro inPut' pitch reaction
wheel control, recovery rnaneuveÌ8, etc'

b' Provide for gain, tirne constant, ancl deadband changes by rneane 
.

of a Plug -in rnodule.

Modifications are required in the IRP and F/C electronics to accePt the

signals frorn the prirnary junction box'-

f\ rnission peculiar tirrret is necessary in rnany cases; hence, the priinary

junction box must accept these signals'

The seiondary junction box rnust conforrn to the standard orbital telernetry

requirernent; therefore, sorne rnodifications are neceasaly

Note on Block Diaqrarn

The differences which exist in Figuree I-2 through l-11 are not a6 great as

appearances would indicate' The diJfe¡encee which exist in the block clia-

grame for coast phases for NAS,{ and Discoverer with the MIDAS anil Pro-

ject- 101-B are rnostly due to the gaa valve orientation; the valve clusters

'being on a horizontal axis for the forrner Proglarns and on a vertica'l axie

for the lattèr. :Another apparent difference exists in the gyro -cornpas sing

rnode for MIDAS and Discoverer (not shown) as cornpared with other pro-

grams. MIDAS and Discoverer utilize a sirnplified todt of gyro-compas sing;

I -31
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whereas, refinernents were incorporated into otl.er prognarns as additions

to the MIDAS-Die cowerer method' Hence' by standardizing on the refined

gyro cornPassing (with srnall rnodifications )' for a'11 Prograrns' all vehicle

reguirernents can be rnet'
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COMMUNICATION AND CONTROL

Tasks I Through 3 ',

The functions perforrned by the Agena have been reviewed for a1l n"ot"î."-1t-

suJficlent detaìl that indivtdual equipment' comPonenta and' ln som-e Instancee'

circuitry are identifiecl. The basic functions disce¡necl are telemetry' 
-

acquisition, tïacking, cornrnand' and RF ProPagation' and are correlatedl in

detail in Table 1-9' lt can be noted that the functiong are relatively cornÛìon

for all or at reast rnost progra,,,s and that the equiprnent utilized to perform

these functions is of sirnilar types. Individual configurations and minute

circuitry, however, vary extensiwely frorn vehicle to vehicle' (See

Table l-10. ) Extensiveness of cornponent usage is surnrnarizes as

follows: 
:.

a. Telemetry and test instrurnentation

(l) FM/FM UTLM Type I - all programe

lz't I.M/FM UTLM Type II -, to'rePlace Tvpe I

ir, GP-PAM - MIDAS lz-oi^and.up and Project lol-B' zz03

and uP, and MIDAS 120t and uP'

NOTE: Instrurnentation requirements vary 1i::å
p."-ei"-;, but transducet-tyP: "- 3i1-:utPut 

srgnars

. io tËlemeters are relatively standardlzeo'

b. Acquisition and tracking
(l ) Acquisition transrnitter - rnost Plogranns

(z) S-band transPonder - Díscowerer' MIDAS' and Program I

(3) C -band transPonder - NASA

LMSC -448564

- Dis covere¡
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c. Cornrnand and control

(1) S-band decode¡ and interim Prograrnrner
and Prograrn I

(Z) LOD,A'P and UHF teceive¡ - MIDAS lZ0l andt Project

(3) MOP I anct UHF receiver - MIDAS 1204 and up

, IOCKHEED AIRCRAFT CORPORATION
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Task 4

It rnay be concluded from the foregbing atudy that commorr functione uaing

common comPonents and circuitry are irrstrurneùtation and acquisition'

Sirnilarly' comÌrlon functions not using comÍlon comPonents and circuitry

are telemetry, tracting' command' and RF PloPagatiorr' A cornparieon of

cornmon functions with cornrnon and uncommon conditions wag rnade and ie

included in Table 1-1I' Componentg which:t:to"* corrlÍron functions and are

rnechanically iclentical but electrically dissimil'ar are the S- a¡rdl G: banfl - 
'

beacons '

Task 5

Modifications to present equiprnent or development of new iteme required foi

the Standald Agena are disto""td in the following paragraphs '

New flat plugs and flat Plug wiríng conceP-'h'ttt been lncorporated into all

equipment as detailed in electrical po*." =opiry eection. rn partlcular'

,optional equiPment such as S-band' C-band or ott"r beacons shatl be provlded

with common mounting and electrical interfaces so that *:'::":::t"tTav accePt

any one as required ul tn" i"ait'ia't'a1 mission without need for specíal imple-

mentation' Other optional items too shall be provided wíth neceseary cabling'

plugs, etc', to Permit ready adaption to Agena interface connectors'

Repackaging of the PAM telemetry system has been studied and ie feasible'

This would elirninate numerous interconnecting cables and connectore and

reduce total weight Oy-"pp"t*i-" tely 25olo' The shape would' aleo be rnore

ideal and the total t";";; would reduce frorn 1300 to 450 cubic inchee'

A new modular Power control unit is being developed under the MID AS contract

and wì11'be available for Standard Agena use' It will employ from 5 to l0

relays and 4 timè delay circuits' One or more of theBe rnay be Etrategi-

cally located within clusters of equipment to rninirnize wiring lengthe and

related system complexity' The units are anticipateä to weigh approximately

I ounces each' 
!-52
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ì.
A new concept in orbit antenna ie being coatemPlated wherein epace provieion

is provitlerl on the rninus X and plue X axie to houee inJlatable - exteneibie

atraye to be developed for peculiar rnissions. At leagt two configurations 
'

would be required; one for hor izonta,lly - oriented and. one for vertically-

oriented eatellites. A etudy has been eompleted by LMSC ,{ntenna Lab.for ' i

Wright Aii Development Center with posítive reeulte. Qualification teBtitrg '" '

of a large threei-elernent yaggí array for low frequency sPace use ie currently

in pro ce s s.
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Table l-lZ
AGE Equipment, Task l1

GROUND HANDLING EQUIPMENT

LMsc-448564

Part No.

a.

b.

Ne:v/ equiPrnent:
(1) Yoke, Handling - Vehicle

(2) Vehicle Storage Container with environrnenta-l
conttol aPParatus

(3 ) Container Handling DollY

Modif ied equiPrnent

(r ) ritting, 2X Tank Hoist Tilt Sling

(Z ) Dof ly, Engine Rernoval

(3 ) Dolly, Handling - AdaPter

Exi sting equipment that rnay be us ed as is :

(l ) Beam' Yoke

(Z) Bearn, Horizontal H9is.t: Vehicle

(3) Sling, Verticle Hoisting - Vertical
(4 ) Sf ing, Vehicle, Tilt
(5 ) Fitting, Adapter Hoist - Tilt Sling

(6) Sling, Yoke Rernoval , Vertica'l Vehicle

(7 ) Sling, Yoke Rernoval, Horizontal - Vehicle

(8 ) lVorkstand, Vertical"
(9 ) Vertical AssernblY Fixture

(10) Stand, Engine Maintenance

(l I ) Sling, Engine Hoisting
(rZ) Dolly, Handling - Vehicle

(13 ) Tow Bar - Vehicle Handling Dolly

(I4) Dolly, Holding - Vehicle
(15 ) Stand, Pitch and Ro]l - Vehicle

( 116 ) Tilt and Roll Equiprnent - Vehicle

( 17 ) Alignrnent Equipment - Vehicle 
,

(18 ) Stand, G. G. /Mornent of lnertia l

c.

15 0895 6

r58 6389

r 508169

r586ll3
lSLZt62
!08zl25
t503703

15 08955

' L506526

r 58 å926

1503450

1506501

ro62204
'lo8zz16

t503447

L506532

158953 r

L503443

15108?8

1503915

1506710

I
I
I
l
I
I
I
.J

I
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(19 ) Fitting, C. G' /Mornent of Inertia - Vehicle 158950?

l5 03448(20 ) TransPorter, Vehicle

suBsYSTEM cHEcKour sourþMsNr

a, SS/B
(l) New equiPrnent - None

(Z) MoCified equiPrnent - None

(3 ) Existing equiPment that may be used as ie:

(a) Mass Spectrometer - Leak Detector 1501253

(b) Pressurization and Tankage Checl<out f500978'
Console - Leak D ete ctor

(c) Propulsiôn Systern Checkout Console 1082017-505

(d) FIow Rate Meter Assernbly 1087058

(e) Secondary Propulsion Systern Checkout f589589 - '
C ons ole

b. ss/c
(l ) New equiPrneni

(a) PrirnarY BatterY Charger
(Z ) Modified equiPrnent - None

(3) Existing equiprnent that rnay be used ae ig:

. (a) Patchboard Adapter Console ' f500407

(b ) Vehicre ,Wiring Analyzer DIT-MCO Model 2000

(c) Auxiliary Power"Checkout Unit 1082073-303

(d) Universal Power Supply Type II 1505605

(e ) Vehicle Power Monitor Equiprnent 1501920

(f) Battery Discharge Load Tester - Type Il 1588688

(g ) SS/C Monitor Console 1514971

(h) BatterY Console 15 01606

( i) Solar Gollector Checkout Console 1500454
(OPtional ) 

'

' c. SS/D (Guidance )

(i ) f.le* equiPment - None

(Z) Modified equiPrnent - None i

r-66

MISSILES ond SPACE DIVISION



ir

I

l

l1

r'U

i,
'n:
Ct

'ii

d.

': LMSC -448564'

(3) Exiating equiprnent that rnay be ueed as is:
(a) Rate/Servo Table - Type Il
(b ) Guidarice Checkout Coneole Type II
(c) lnP Holding FÍxture - Type II
(d) IRP Gyro .Alignment Fixture - Type II
(e) Low Pressure Nitrogen Teet Cart - Type I
(f) Horizon Seneo¡ Checkout Console -

Model II
(g ) Optical Alignrnent EquiPment
(h) Guidance Cornputer Checkout Coneole -

Type II
( i) Velocity Meter Checkout Coneole
( j ) Event Recorder Console
(k) Guidance Loop Bench Checkout Gongole -

Type Il
(I) SS/D Installation Test Coneole - Type V

sS/D (r.light Control )

(l ) New equipment - None

(Z ) Modified equiprnent - fqorre

(3 ) Existing equipment that rnay be ueed as is:
(a) Flight Control Checkout Coneole, Type II
(b) Hydraulic Package Power Supply

(c). Hydraulic Test Cart, TYPe II
. (d) Hydraulic Cleaner Cart, TYPe II
(e) Hydraulic Power-Package Test Cart
(f) High Presgure Nitrogen Tegt Ca¡t
(g ) Portable Clean Roorn
(h) Sanborn 150 Recorder Congole

ss/H (c&G )
(I) New equipment - None

(Z) Modified equiprnent - None

(3) Existing equiprnent to be ueed as ie:
(a) Beacon Transponder /D ecoder Checkout

Console, Type V i
(b ) VHF Exit Antenna Coupler Install.

r506r46
l5l2303
ls0796s
t507575

r509 691

1062589

t502424
15o5o60

t5rr635-503
rs02427
1585585

r5lz77 0

to67552
I062330
1062637

lsl06rz
1512360

r509197

106264t

l5 r 5953
(opt. Eq. )

r50r588

IöCKHEED AtRcRAFT coRPoRATtofl
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(c ) "#li"yrp;:"!irik 
checkour cons ote

(d) 
"åXgîË:lt 

Purpose DernultiPlexer

(e ) VHI. .A.ntenna Coupler Install.
(f) Beacon Antenna Coupler Install'

' 
(g ) S e condary/Inter irn Prograrnmer

Checkout C onsole

(h) UHr./VHF Omni-Orbit rq'ntenna
Coupler Install'

(i) Orbit Beacon Antenna Goupler lnstall'
(j) DC Power SupPlY' 28v

SYSTEMS CHECKOUT EQUIPMENT

a. New equiprnent - None

b. Modif ied equiprnent
(l) Control and Indicator Console

(2) Signal Di str ibution .and Mónitor Console

(3 ) Pulse Amplitude Modulation Console

(4) Subsystern C Cousole
(5) Uniwersal Power SupPlY TYPe II
(6) vHF T/M Data Link Test and Monitor

. C onsole

c. Existing equiPment to be üsed as is:
' (I) Cornrnand Beacon Console

(Z) Squib Monitor Console
(3) Sanborn Recorders
(4) Power Station Console
(5) Battery C ons ole

(6) Vehicle RF Function Generato¡

LMSC-448564

L501295

l
rs89940

r 50998?

1087 285

1501105
(Opt. Eq.

15I08 06

1510809

159 08 66

15908 68

t59Zl24
L51497 t
L50560t5

1068 r40

to62956
r592513
r59r956
1504002

1501606

r58 6950
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't

NOTES ON NE1V AND MODIFIED EQIIIPMENT ':

Yoke, Handling - Vehicle (New D.esign)

Wilt be sírnilar to 1585908 consisting of an aft yoke sirnilar to 151056?-501

and a forward yoke sirnilar to 1585582.

Svstern Checkout Equiprnent

l. Control and lndicator Console 1590866 (Modified)

This console rnay be used .À,ith a few sirnple rnodificatione.
The following panels rnay require modification to accornmodate
the new vehicle requirernents:

C&C Monitor Panel

. Vehicle Power Control Panel

Telemetry C ontrol Panel

The foltowing panels rnay be iernoved frorn the consolee:

Orbital I'light Control Panel
Sub s ystem .J C ontr'ol Panel

Z. Signal Ðistribution and Monitor Console 1590865 (Modified)

This console rnay be used with very little or no rnotlification .

Squib sirnulation requirernents rnay be less.

3. Pu1se Arnplitude Modulation Console l59Zl24 (Modified)

This console rnay be used v,/ith modifications reducing the
n.rmber of channels handle'd frorn 24 to 16.

4, Subsvstern C Console l51497I (Modified)

Console rnay be used with little rnoCifications, rernoving that
, pcrtion that handles 2000 cps ac power.

5. Uniwersal Power Supply Type II 1505605 (Modified)
This console rnay be úsed "as is.rt The portion handling
2000 cps power will be excess,

6. V4tr. T/M Data Link Test and Monitor Console 1068140

The rnonito¡ing poïtion of this console is not needed and rnay
be rernowed if desired. ¡

,LOCKHEED AIRCRAFT CORPORATION
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SECTION Z

PRELIMINARY DESIGN ANÐ PROGRAM INTEGRATION,
TASKS ó' 7, AND 8 ' .

STRUCTURE

The prirnary objective of this study is to design a etandard vehicle to 6tÌuc-
turally accornrnodate all existing Thor and Atlas boosted Agena payloads and

their Ìespective trajectories. In addition, the following features are con-.

sidered as neòessary' and as such forrn the basie of the Êtructural philosoPhY

pursued in the de sign

SerwiceabilityI

I

I
I

a. I'ull and quick acceesibility for inspection of all equiprneat

b. FuIl accessibility for installation and rernoval of any unit of
equiprnent, and where tirhe'is'a prerniurn, ready access- by.
unfastening quick release attachrnents (one foot spacing) on

.large access door s.

c. Ability to service, handle, and transport the vehicle in the
factory with or without the payload attached, and withbut the

' large access doors installed
d. Ability to maintain operating environrnent of the equiPrnent

during ground operations.

a. Use of rnaterials and shapes that are available now

b. Stand.ard proven rnanuJacturing oPerations and shop practicee

c. Sirnple standard aircraft construction
d. No special tooling beyond what is used now
-e. All structure readily accessible for fabrication and easy

ins$ection
f. 'A structure that perrnits easy installatiorn of equipment.

Schedule

TOCKHEED AIRCRAFT CORPORATION

2-1
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Cost

Maxirnum use of standard. materialg which, in addition to being
econornical, requirë.a rninirnurn of material testing while
affording a rnaxirnurn degree of reliability
Use of sirnple sections or shapee readily made by cxisting
tooling, and requiring a rninirnurn of machining
Iterns as listed under Schedule.c.

Perfo¡rnance

Minirnurn weight such that every Agena vehícle will equal or
suipasE its present performance
Maximum reliability (which Ía inherent in a standardized unit)
Sirnple deterrninate structure to insure rnaxirnum efficiency
(rninirnurn weight ) and reliability
Maxirnum use of structural rnags to eatisfy therrnal requirernentr
for equiprnent v¿ith a minirnum'of non-atluctural trheat-sinktr
rnaterial as required locally.

STRUCTURAL PHILOSOPHY

As stated in the Introduction, the structural philosophy is governed by the
requirernents lísted under the fou¡ rnain headings:

Serviceability
Sched.ule

Cost
Performanc e

The rnain structural objective now i6 to design a atructure that is cornpatible
with the va¡ious listed goals,

Forward and Aft Equiprnent Racks

To provide the netessary degree of serviceability, Iarge acceÊs doors with
a rninirnum of quick disconnect attachrnents are requirpd. This requirernent
defines the greater part of the skin covering in the fo¡wa¡d rack area aa

,.i

I

L
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J

The prirnary atructure, then, in eatisfying flight conditions, is alao capable

of accommodating ground handling operating loade \Ãrith little or no.weighi
penalty.

Although the doors are non-structural, the basic otrength required to with-
stand air pressureB provides sufficient skin thickness to lirnit the ternperaturee
on the skin to acceptable walues, Magnesiurn sheet reinforced with rnagnesiurn
stiffeners and edge rnernbers provid.es the necessary strength for rninimum
weight. The rnagnesiurn edge members ¡x,hich are attached at one-foot spacing
to the interior structure, transrnit very líttle heat to the interior structure
during ascent and prior to booster cutoff. The therrnal gradient f¡om the
sheet to the edge mernbers is such tha-t the expansion of the door relative
to the interior structure is readily provided for by oversize holes, as requíred
for applled load defle ction.

Consistent with the advantages pr eviously' listed under Serviceability,
Schedule, Cost, and Perfo¡rnance, an open truss interio¡ structure in the
forward rack area is the most efficient georneîry to transmit the loads
imposed by the vehicle payloads and shroud.s.

Standard extrusions such as bulb Its, channels, tees, angles, etc., appear
desi¡able and provid.e sections with the following advantages: 

I

a. Structurally efficient stabilized sections (inherent in an
extrusion which is tailo¡ed to the required geornetry)

b. Open section fot ease and simplicity of attachrnent
c. Adaptability to rnachining off flanges aE required to 6uit

decrease in loading
d. Flexibility for mounting equiprnent.

Square and rectangular extrusiong are also structurally efficient. Ilowever,
much of their efficiency rnay be lost due to end connections, gussets, and
attachrnents. Use of gussets, for exarnple, tlteans that tubes rnust be the
sarne height and width unless shirns are used. lt it is shovrn that certain
rnernbers ale more efficient as tubes, then tube shapes could be used in
conjunction with other extruded shapes.

l
l
l
-t

l
t
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Prelirninaryindicationsshowthattheinteriorstructureisessentiallyat
roorn ternPerature during rna:<irnurn loading. Hence, there is a wide choice

of materials, aII of which can be_-sttessed approxirnately to their ¡naxlrnurn "-*

roorn ternperature values. Most interior rnernbers are u:ai-a:<ially loadetl'.

tfficiency then depends on selecting a clos6-section shape such that criP-

pling, colurnn action and buckling instability of indiviãual legs occurs ap-

proxirnately sirnultaneously with cornpressive yield' For rnernbers whose

Level of loading and length are such that this can be accornplished' and using

density to cornPressive yield strength as â cliterion, alurninum extrusioirg

are about 40% rnore efficient than the best rnagnesiurn extlusions'

A study of rnaterials shows that for the loads irnposed on the fo¡waril rack by

various payloads, 7075-T6 alurninurn extrusions are fi¡st choice with

:¿K6O1 -TS rnagnesiurn extrusions second choice' The potential of alurninum

can be iully realized in the design of the longelons which account for about

50% of the interior structure weight. It appears that alurninum extrusions

are also rno,re efficient for the rernaining interior rnernbers of the foru'arC

rack, although the full 400/o ad.vantage rriäy'nót be reafized' lt should be

understood that for relatively long rnernbers with light loading'magnesiurn

ext¡usions rnay be more elficient and should then be usecl' The¡e is no

structural objection to using both alurninurn and rnagnesiurn' (Thi's com-

bination has been efficiently used for internal floor structures in the

Constellation. )

Anothet significant advantage in using alurninurn is that the therrnal con-

ductivity of high strength ah:-rninurn is alrnost 100% rnore effective than

that of high strength rnagnesiurn ZK6OA, and is aleo greater than that

of the best high temperature rnagnesiurn'

In the aft rack, rnernbers are ¡.latively long due to geornetry and are quite

figrrily loaàed. Therefore, rninirnurn gageB aPPear to require high strength

rnagnesiurn, ZKþO A, as the basic rnaterial, Channel shaped extrusions aPPeal

to be rnost efficient frorn all considerations. 
I
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The basic philosophy followecl with regard to the integral thermal environ-

rnent of equiprnent in the forwarcl rack is to utilize the structural rnaterial

rnass for therrnal paths to dÍstribute equipment generated heat. Whe¡e

particular equipment cornponents generate heat in excess of the caPacity

of the structural rnass, local ttthermal pads" will be provided. Of the '

rnaterials considered, lithiurn is very efficient, but requires developràent

in protecting it frorn ¡eaction with air, before practical application. Beryl-
liurn is almost as efficient, and is readily applicable. Â rnost intereeting

rnaterial is parafin wa:<. I.or now, berylliurn is the rnaterial choÍce.

I'or the aft rack where the amount, and variety of equiprnent depende upon

the particular vehicle rnission, the philosophy followed is to ehield individual

tray rnodules as requlred.. Equiprneni with na¡¡ow ternPerature lirnits rnay

require local heating or cooling.

Vehicle stiffness requirernents, to as€ure'that the natural frequency of the

Standard Agena in combinatio: with the various payloads is cornpatible with
Lirnits necessary for guiclance and contro1., .3.ré satisfied by the cross-
sectional areas required for strength. Stiffnes s for bending and áxial load

are virtually equivalent to those attained for previous vehicles by rnoriocoque

structure, Stiffness for shear loads, although sornewhat less than that pro-
vÍded by rnonocoque structure, is sufficient. Longitudinal stringers pro-
vide the stiffness for bending and axia.l load. St¡uctural doors on the X axie

provide stiifness fo¡ shear loads applierl parallel to the Y axes. Internal
trus6 Btructure provides stiffness for shear loads applied parallel to the

X axes.

Booster Adapter

,4' large percentage of the philosophy stated previously under .F'orwarcl and.Aft

Equiprnent Racks applies also to the booster adapter' Although the ¡elative
arnount of non-structural door area to structural ekin or door area ie ap-

preciably less than for the forward rack,the requirement of acceesibility
still suggests a stlinger skin cornbination. B oo sterr' s eparation using prirna-

cord. appears desirable and therefore accentuates the requirernents for

l
I
l
l
l
l
l
l
J

l
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non-Btructural doo¡s. .In this aÌea, however, shear loads as well as axia-l
loadg and bending moments are taken through the external etringer-skin
combination.

Magnesiurn sheet ¡einJorced with rnagnesium stiffenere and edge mernbers
provides the necessary strength to withstand air preesures for the non-
structural doors. Magnesiurn eheet attached Btructurally to the stringera
provides 6trength at ternpetã.tute rcquired for the ¡emainder of the surface
structure,

Prelirninary indications show that the temperature of the stringers wotild.
not exceed. 25OoI., Therefore, 7O7S-T6 extrusÍons are consid,ered to be
the best choice. This is based on the relatively high level of loadÍng im-
posed. and. assurrres choice of a section shape such that theee stringera
can be stressed to a high percentage of the cornpressive yield strength.

DESCRIPTION OT' STRUCTURE

Forward Rack (See I'ig. 2-I )

The fo¡ward rack, 60" diameter, extend.s frorn the interface at ss 244.5 to
the tank joint at SS 294.08, Eight equally spaced. attach points at the
periphery'on the forward face of the ring at ss 244.5 provide attâchrnent for
the payloads and shrouds of Agena vehicles, either d.irectly or through
an adapter o: rnission peculiar rack. pråvision is also rnad.e through four
attach points at ss 248,5, for support of payloads that attach to thê interior
at the interface. Two large hinged non-structuraL access doors provide a
¡neans of readily inspecting all equiprnent, and replacernent of all equiprnent
except for the antennas, and the pAM and lRp units. Theee latter two
units are located respectively on the plus and rninus X axes, and pxovialon
for ins.tallation and replacernent of each is accornpliehed. by rernoval of
structural doors. Di¡ectly aft of each of these doors is a sttuctural door
frarne to whích an:antenna is attached.. C ircumJerentially on each sld.e of
the lRP st¡uctural door is a non-structural d.oor enclo{ing the horizon

I.OCKHEED AIRCRAFT CORPORATION
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senaors and which is ejected at booster-Agena separation. The ¡ernaindei
of the surface skin is structural. The interior structure co:tsists of eight
longerons bounding an open trus.s-_fra¡newo rk. . '

I i,.
Attachrnent of payloads and shrouds and access through structural and. _.,,

non-sttuctural doo¡s are shown by the attached figures. (Ref. f.Ígureó 2-i
and 2-3. )

Aft Rack (Ref. Fig. 2-4)

The aft rack has thtee equiprnent versions:

a. Minirnurn equiprrrent (ascent version)
b. Maximum equipment (orbited version)
c. Solar array.

The design achieves the objective of accornrnodating each vergion ¡ rithout a
weight penalty. This is accornplished by using a basic structuÌe for the
ascent version to which the addition of two, s.ide,beams provides the
necessaïy support and strength for miscellaneous equiprnent trays for the
othe¡ two ve r s ions.

Basic Structure

The basic structure consists of two chan¡el shaped beams, one located on
the plus X-axis and the other on the minus X-axis, These two bearns extend
approximately 50 inches aJt of the engine thrust cone where they ale attached
to a cornmon ring. Each bearn is supported by the thrust cone on the forward
end and by two parallel diagonals at the aJt end. Each diagonal extende .r

forward and attaches to the engine thrust cone at the plus and rninus y-axie
respectively. rn short, the structuie is basicarly two cantilevered trusseg.

Additional structure. To accornrnodate the equiprnent trays, two bearne are

"*.a - t* 
"""t" "*ucture, one on the plus y-axis and one on the minue

Y-axis. Each beam. extcnds frorn the cornlr¡on aft ring to a point on the
engine thrust cone where the diagonais are attached.

, TOCKHEED AIRCRAFT CORPORATION
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I'our sets of rollere "t" *oo.rt.d on tÌ¡e cl¡annel ehaped bearn at the aft

ring, and four rnore at the engine thruat cone. Ullage rockets are aupported

at the aft ring.

Booster .{dapter. The booster adapter, 60" in diarnetel excePt at the ekirt'
extends frorn the eeparation place at SS 388.55 aft to the Thor/Agena inter-
Íace at ss 492.0r. A 8epårate conical AtlaÉ adaPter ekirt would then e:rtend

the adapter to SS 530 to the Atlas/Agena interface.

Eight equalty åpaced longerons attached to st¡uctural akin extend the full
adapter length.

Hingeil non-atructutal acceee doors between sttirrgerB provide ready accesa

for inetallation, replacernent and inoPection of equiprnent on the aft rack'

CRITICAL DESIGN CONDITIONS

Forward Rack and Booeter Adapter. A prelirninary atudy of loading conditione

for various Agena vehicles shows that the loade proCuced by Nirnbue and

Advent are critical for flight.

The longerons are critical for Nimbus wind condition (max. c q). The

internal etiucture in the forwar¿ rack area ís pri,,,atlly critica-l for the

above Nirnbus condition and for Advent booster burnout condition. The

variation of loading for either of these conditione ie approximately within

10/o of the other.

G¡owthpotentialoftheStandardAgenaforwardrackisEuchthata2oo/g.
increase in loads would result in a weight increase of approxirnately

l0 pounds. This provision perrnits a.greater choice of trajectoriee and/or

new payloads as desired.

Ground Hándling. ,Adwent is the only existing vehicle which has ite payload'

attached. to the inte¡ior sttucture. ThÍs condition is not as critical ae the
I
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flight condition, llence, ground handling with al1 dooÌs, st:iuctu¡al and.

non-structural, removed can be sâtisfied without any weight penalty.

Ternperature Environment (Rei. - Fig. 2-5 ), A study of the ternperatureg
produced on the existing Agena vehicles by aerodynarnic heating indicates
that:

a. The cornplete structure is essentially at roorrr ternperatu¡e
when rnaxirnurn flight Loads are experienced, This is the
rnaxirnurn a q condition.

b. r1.n effective skin thickness of .045'r rnagnesiurn resulte in a
rnaximrrrn temperature of 6000¡'. This is the temperature to
which the Don-structural skins are subjected. Ilowever, the
highest ternpetature attained d^uring appreciable air pre6sure
loadings is approxirnately 3Z0oF.

c, An effective skin thiclcnes s of .060" rnagnesiurn results in a
rnaxirnurn ternperature of 49 0oF. This is the rnaximurn
ternperature to which the structurat skin is subjected. At

' this ternperatute, the critical loading condition, is produced by
booster cutoff. The actual st¡ess level is low and well within
the allowable st¡esses of this rnaterial lor short tirne duration.

d. The surfaces a,re painted to provide the necessaty emiasivity
factor required for the intetior envÍronrnent during orbit.

e. When the sensor non-structutal doors are ejected, a thin
foil shieLd is used to protect the equiprnent during orbit,

Aft Rack.

.4.
b.

The critical design cotrditiool are:

Maximurn axial loads due to booster at booster cutoff
Maxirnurn lateral load.s due to lateral load factors of 3 g
ultirnate for ground handling operations, and rnaxirnurn roller
¡eactions during separation of booster adapter
Sufficient rigidity to satisfy dynamic and wibration requirernente
Therrnal requirernents during orbit.d.

l rocKHËED ATRCRAFf CORPORATTON
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STRUCTURAL TOAD PATHS

Fo¡ward Rack (Ref. Fig. 2-l )' Mo.rnents, shears, and axial loads re-
eulting frorn the shroud and payloads a¡e resisted at the inte¡face ring at

ss 244.5, except for vehicles whose payload attaches to the interioÌ sttucture.

at SS 248.5. In the latter case, only the shroud loads are resísted at the

interface ring.

Mornents and Axial.Loade. The inte¡face ring at SS 244.5 ie attached by a

web to a ring at SS 248. 5 and thereby forrns a bearn structure' which is

attached to eight equally spaced fittings on the perimete¡ of the intelface.
Each fitting is attached to a longeron which extends to the tank joint at

SS 294.08. Axial loads and rnoments produce concentrated tension loads

and distributed compressive loading. The tension loads are transrnitted
directly through the fitting to the longeron, whereas the distributed corn-

pressive loading is carried.by bearn action on the interface ring to the

fittings and thence to the longerons, Axial toads resulting frorn an interna-lly

supported payload are transrnitted througlr the'internal tlusB structure to the

longerons. AII longeron loads are transrnitted by shear transfer to the ekin

between SS 283 and SS 294.08 to produce a distributed loading at the tank

j oint.

Ë!Cgg. The shear loads at the interface can be resisted by any two pairs

of diametrically opposed fittings. Howevéi, the preferable pairs are located

on the plus and rninus X axes.

Shears Applied at the Interface Perirneter. Shea¡s applied parallel to the

Y-axis are transrnitted by the fitting bolts through the fittings to the struc-
tural doors located atong the X axes. Shears applied parallel to the X-axis
are transrnitted by the fitting belts through the fittings, the internal truss
dþEonâls,. and the ring at SS 283 to the skin aft of SS 283.

Shea¡s Applied at ihe Interior Payload Attach Points. Shears applied parallel
to either the X axis or the Y axes are transrnitted thtoFgh the internal truss
structure and the ring at SS 283 to the skin aft of SS 283.
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Aft Rack (Ref. Fig. 2-4). Fo.re and ãft loads are transmitted by the

channelshapedco1urnnsorstrutsdirectIyintotheenginethrustcone.

Lateral loads parallel to the X-axee are transrnittecl by the diagonals to the

thrust cone; lateral load.s parallel to the Y-axes al'e transrnitted by cantilever

beam action of the channel-shaped bearns.

ALl structure is basically open trus6 frarnework:

a. Affording full accessibility to the engine and cornpo:rents

b. Providing rninirnurn weight design with standald rnaterial and
shapes for each ver s ion

c' Futfilling the objective6 listed under "Discussion'l

Booster AdaPter

Axial loading and bending rnorrÌents are, r.eacted through the longerona and

structural skin cornbination. Shears are reacted through the structural skin

only, where required, double¡s are provided around the non-structural door

opening s.

SUMMARY

The primary objectives of tfris study, as stated previously, have been

accornplished by the design preaented in this report. The basic features

discussed und.er 'rserviceability,', t'schedule,'r and rrcostrr thus accornplished

are:

a. Rcady access to equiPÌnent for inspection, rnaintenance' o:r

replacernent through large non-structural doors with quick-
aciing attachrnents spaced on aPProxirnately one foot centere'

b, ,Ease of rnanufacture, assembly, handlin!, and replacernent of
lequiprnent by arranging given subsystern equiprnent and all
wiríng in module s,

c. SimpÍe construction through use of Jtandard rnaterials, shapes
tooling, and shop practice.

TOCKHEÉD AIRCRAFT CORIìORATION
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The baeic features díecuased und.er rrPerfol¡nancerr are rnore dilficult to : ll-
evaluate, Dírect cornparieon with previous vehicle deeign rnay be quite
rnieleading eince the haeic ground rules a¡e different. Ilowever, a table
showing weighte of cornponent atructure is preeented (Ref. Table 2-9). ,,..

' The inherent increase in weight of the interior tru8s structure of the fo¡wa¡d
rack over a cornparable tnonocoque deeign ie conaiderably offaet by ueing
etructural rnass to distribute heat and by ueing high atrength alurninurn or

, magnesÍurn extruslone where ternperature envi:ronrnent8 petrtlit.
'': :t

The key point of reliability ie coneidered inherent in this design where
' eirnplicity and proven rnaterials, rnéthode, etc., are used to alarge extent

and where standardization will perrnit large numbers of vehicles to be
produced.
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Figure 2-5, Standard Agena Forward Rack Ternperatr:re Environrnent
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Table 2-l
STANDARD AGENA EQUIPMENT IIST

Item
STRUCTURE - BASIC TQUIPMENT

tr'orward body and equlpment rack
Propellant tank (modlfled cllp locatlons)
Aft body and englne thrust cone
Aft equlprnent rack
Falr lng s ove¡ tank section
Falríng s ower separatlon ffttlngs
Booster adapter (Thor)

STRUCTURE - OPTIONAL EQUIPMENT
Boo ster ãdaptet extensíon (Atlas)'' Equipment rnountíng trays - aft rack .

PROPULSION - BASIC EQUIPMENT
Englne, BAC 8096
Propellant feed and load systern
PropelLant pres surlzatlon vaLve package
Propellant pres surízation gas bottle
Ðestruct systern - shaped charge

- initlator
Boo ste r ¡ etrorockets

PROPULSION - OPTIONAL EQUIPMENT
Secondary propulsion system
U1lage orl entatlon rocket s
Engíne re start klt:

Starte¡ can
I'ast shutdown valve (oxldizer)

Delayed !estart klt :
Starte¡ can
Fast shutdown valve (oxldizer)

. IsoLatlon valve - oxfdízer
Isolatlon valve - luel
Pres surlzatlon l solatlon valve
Auxillary lube system
Alternate hellum bottle, 19" dla.

ELECTRICAL POI.VER - BASIC EQUIP-
MENT

Inverter,400:cps,3Q, 115v ac, Type IB
Power ampllfler, 4OO cps, l{, tl6v ac,

Type IA

Part No.
or DCD No.

new
13r9109-( )
new
new
new
new
new

new
new

to6z656-1
new
new
LO6ZI74-5
7062569-3
t3IZZ89
L06z4L0-t

(re-packaged)
t062655-3

(8096-474s10-t)
(8096-47z0to-3)

(809ó-4745r0-l)
(8096-47zoL0-31
r 0ó2804- I
7062804-t
Not avall.
Not avall.
New

10628 r 6
1467173 ,

I
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Table Z-l (Continued )

Part No.
Itern o¡ DCD No.

GUIDANCE AND CONTROLS - BASIC TOUIPMENT

Inertial reference package, Mod III A 1062256'9
Horizon sensor' Barnes 1461004
Velocity meter' Mod Il 1461045- I
Flight controls electronic package I3l73lZ
Prirnary junction box new

Secondary junction box l3f7320 (mod)
Sequence tirner - ascent (rnod per I3l73Z4

EM 949)
Pneurnatic control systern:

Thrust controlle¡ 1461316
Control package 1062668 - I
Valve - quick disconnect 1060550-ll
Control gas storage bottle, 7062643'l

' ZZ0O cu. in.

Hydraulic control 6ystern:
iTydraulic power package 1062525-3
Actuator 1062509 -l

GUIDANCE AND CONTROLS - OPTIONAL.EQUIPMENT

Pitch reaction wheel LO621O6-L
Electronics - pitch reaction wheel l3L532Z
C ontrol rtrottr.àt gyto 106261l-I
C ontrol rnornent gyro L06Z6LL'3
Auxiliary s equence timer l3ZL478

Auxiliary sequence tirner 132513 0
Ro1l-yaw steering unit 1461337
Control gas stolage bottle s:

900 cu in. 1062508-l
I?28 cu in. 1062163'3
2200 cu in. (spherical) 1062774-5
2200 cu in, (cyl) L062643-l

No.
Req.

I
I
I

z
I
I
I

COMMUNIGATION AND C ONTROL

Trans¡nitter - VHF
dc-dc conve¡ter
PAM junction box

' Control rnultiplexer (40 KC )
(t 6 channel )

Sub -rnultiþlexer ( 128 channel ),

BASIG EOUIPMENT
to62837
I 06285 r

new
1335846-50

Type Il r3l1928-503

i

I'l
I
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Table 2-I (Continued

Part No' J1'
Lte,- or DCD No. +

dc to dc converter [Ool-zowt L46L3g7 I

TYPe IX 461411 (mocl) I
dc io dc converter (+30/row)' Type X lorruru r
i*it"ft - main Power tranefer r

Switch - dc relaY 1062316 ?

I.ilament transformer (velocity f 062?08 r

meter) 6.3v - 1060?35-1 1: '

Disconnect - adapter lóLz+g+-t 1

iîiilJ","1i"""Tl'ii,l.?33-1-:tl-.-, ,ffirr;; as req'

é".ottã"ty battely (destruct systern 
"

TYPe lll
E LEc r RIc AL ÏoyE-T^ : -tIJ::Yi""t sot"""xl* 

t
Prirnarv batterles - Space Pi:-"1"1::" i;t-;;îî;P; i ;' lt "'ä o"' rYPu rry rI'

r¡ ^v vf in forward rack' or two TYPe

i: ;v, t, ;t vl' Additio-nal sPace P-ro-

;i;;;" in the aft rack for ìrP to erg*
;;;l;;i"" of anY of the above tyPes

îiü'."ïLã¿rfióation of the rack'- 
Io606z9c

Type I 1060905E
TYPe IA 10 621? 0
TYPe IIA 1062168
TYPe lV L46L381
fype VA 10627 62
TYPe VI 1461198
TYPe Vl A

sê.lôndarv batteries - Rechargeable'látt"t,, fot ,t". with solar array oÏ
;th.; å; ;"";rating equiPment )'

Tvoe IA
r.'.t"iãå"i battery (destruct)' Tvpe vr
"=iú-;tåi; io'two tYPe III's)

'î'3å:T;t'.î::":1.3::i!y, rvpe rrr- z 
\:,:,iL3t

Control junctio-n b:l (1),, ióázs¡l' Solar sensor (z)' TvP'g ll ióãzeaO-r
Sun seek sensor, TYl,". * 

iäõeSOO'vortage,Iirniter b"*r("4J_bly (z), iãio¡eo
Solar arraY drive al

r;iBi"Ig motor (4), rvpe r to6zþ5s

rij::""fi:t"""Jl'iji;;Jï'" ' ìÎåÎ3?i
z-zz
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Table 2-l (Continued )

nern "X3äii,;.Sub-multtpJexer (64 channel ), Type III lttlrrr-513
Signal conditioner f 3f gSli_sof
Signal conditioner t 3lggl0_5olRF ewitch (coaxial ) l600ztt_t--
VHtr' aecent antenna 13l O51l

COMMUNICATTON AND CONTROL - OPTION.ê,L EOUIPMTNT
Beacon transponder
Beacon decod.er
RF switch (coaxial ) (3 )
RF power divider
R.I. power divider
Power divider, Type MT-434
VHI. powei arnplifier
Âcquis ition transmitter, philco
Antenna rnulticoupler
Interirn prograrrttne!, Type 6
VHF orbit antenna
Beacon as cent antenna
Beacon as cent antenna
Beacon orbit antenna
Power control unit

TOCKHEED AIRCRAF'I CORPORATION

No.
R.q.

I
t
t
I
I

to6zs6z ''
L06?,563
t600299-L
1ó138s7-r
l6138s?-3

t06286t
10?4504
.t062243
IO6228t

new

. , r30391s-503
L3tL847

new
new

ii: :,¡t ii.ti'ii ¡-É'!
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