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Burch Bnrveillancc‘aystojn vhgch shnl be ‘

pbotography of cpociﬁfe geographie
."end ground support. required for J.lun : 1
~date retrieval obull allo be lpeciﬁod
configuration of the Prognm u of. J»_

Quality COntrol Bysten Roquiramto

Relisbility Program anuiremntl for Acrospuce
Systems, Subsystems, and Equipmnt '
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Instructions for thn Proptrl.l
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A
B. Attitude Cantral of the

' C. Perform Oaundnd M&ms,ﬂu’, o
D. Re-enter the racofuv vchiclu 4

) B. ° Provide necessary tolwtry, &
and ground equipment.

I. Assenbly, out and launch runctiau ‘byhorospa.et Ground Eqnip—
ment. -

The Corons J-3[l Bysten ahall be capsble o obumzng sbenoscopiq’ i’,:ﬁ
and monoscopic photos by utilizing panorsmic m opcntin‘ in orbit PR &2
an sltitude renge of 80 to 200 nsutical miles. Tha plnm camera phot

scan angle shall be TO degrees, ylelding s mthmﬂlieuutm nﬂ,etltt

IR AR T

P

Sstellite Vehicle altituds of 90 nautical miles. Tor & single missicn st 9o5mm-

cal miles altitude the normal panoramic film mcity represenis a tottl atmo '
ground coversge of 7.7 million square nautical nﬂu. Swplmtcr: pmigt i
shall bs provided to locste the vehicle positien st exposure within cne quarter
minute of arc at the local horison in relstiom 6 cmccntrio earth coord.tmm,
vith 8 correspanding time dntu‘lduticn vmm;mmmm T '




or m u mkpn;l;;t ‘nuu | nnmta oﬂu’
1% ammstmutnnmm dmm‘

upnlc wm M eenttnsﬁm ofyhf

(e > g e
FENTLS *

«nmuno:tu-mmwmu

. The
to the greatest axtent Teasible. On-Orbit control vill be performed utilizing tha
Satellite Control Macility, In additice to securing cn-crbit paylosd dsts, the el
-e_oupltto- System Opcra.tim will be evﬂ.nutod MM ﬂ.!.ght to admce :
_operstim tectmology. - B R

3.1.1 Cha.ra.cteristics
3.1.1.1 Operational Chuuteristics S .
| The il Bysten encompasses the total apahmw noonury % :ehiwo' searohe
surve{llance photognphy by oﬁiﬂng s-.tcluto, md M&hﬂ all ﬁmcti.onnl ﬂ.id:t “ :
mnd gromd based systems vith support perscunal nee-mmu stiain thls ob.{ccsim s
The saliact chmrscteristics of th.-s;m- e e rnuom Gy
A. Commmi t
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. also be cbtained by 8CF mueu., na b.”

‘sad displey st the BXC. .

grammer, the selection of ntorod progrun and camers apcnting 'functiml mn bo :

- e,

provided through real tims commmnds besed on actual ephenerh ccmutimn u Mor-

mined from tracking data.
to compensate for the touovins effectss 2 fig
a. Accurecy tolersnces on the orbital 1njact m" voctor :tfoctmg
orbital period, eccentricity, and location of porigoc. : ' -
b. Orbit decay with ‘time due to otmyhnric drl.g ttftcta o t!!ov
s.tmj.te Vehicle. e : C
c. Apsidal rotation :nd nodal regreuiou uuna by thg cu'th'

~oblateness as related to the orbit phn. mclinatim. o .
To -ynchrcniu the stmg ec-.nd‘ vith vchiele yoaitim, t!n o:'biul . |

" programmer shall be ldj\sltod by resl-time command 80 that the m-tnci crror Gou i

not exceed 3.5 saconds of tim. Accmte ophcurh data chnll. nho bo proviM a.“

|
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and 26°n. ntzm, and 1&5 to 172°v
18 2h°n aetriﬁn

obtained uncl reduced by cquipmt presently in nu 1n the SC!‘. Puylud ce-und
vill be based on the paylosd dats aveilable gmonted by thc PAATO. Ava:lhblo ;

with ths frequency of S pre T .

B.  laumnch Operetions - S e el i

Progran{ Venicles will ve lamehed: from. mamb.rg Afr Force Base. -

Launch operations will be wnder the cognisance of the 6595th Amc- 'rnt vmm

The following launch complex Wwill be utilised to menbie, ctm.k m ma m

the SLV-2G/SO1B boost vehicle. e - g ‘.- :
umeh(:oupux'rs-s y-asmnbezkmas :

-

m-mmmu-wwmmmmm
in areas of range safety, eouoetionctdaun-nnp tolmtrym, sumu,
nup and ranges interference control Dpun mnt;




huneh rete of one per mmth.
" for any given launch Pad is dnired ~_A d
hold & Program launch’ vehicle 1n a

within 24 hours. A% such time as this vehicle must be demated, sn altemate =
vehicle and launch pad may be required to phese intc the standby status providgd BRI
that the particular requirement is still in effect. . Although the stendby. 'umex'.'
must be given highest priority at such as 1ts launeh is- d!nctca, tha «pa- LR e
bility to checkout and launch Program vehicles from thc remaining usimed Ml
shall not be impaired during the standyy period, = . = - =
Final checkout, loading, "and mtmg of the payload oquipmnt to the
satellite vehicle nmst be pcrfomd wnder conditias ot thn strictest

during the preparations for, md conduct of thc hmch opmtm

-

1

c. Recoantions . Con
The Satellite Vehicle recovery systom eh-n prcvido ' e-pabnxty! :

FORM LMSC 6785 T



"descent. . The recovery force vm l.llo mley

- fourteen (14) days after the first recovery. It u mnm that the ummg.u '

on ststion during both the first and second uetiw pcrioh of utonite v&!.eh

B mode with subsequent A movcry at & later tiu ”.Z‘. '
Appropriate liaison and cmmiutimn ’bmoen all air and mﬁeg;;g
wits of the recovery rorcuvmm:qnmd co—nimtmwm {




ueuslly in the aforementicned order. To cause thc satellite vehicla to ovf" -

[ rtnge of missions with orbital pnnmt.ru within the follwing mitas

1. Resnge of oybit inclidstions: 60 to. pL-3 dep«'o“ e
(Most probable ineclinations: | 65 to ueh.m) B
2. Range of perigee sltitude: 80 to 200 n.m.
® (Most probable perigee sltitude: 8§ to 110 n.m.)
3. Range of orbital period: v 88 to 9.5 ninutn

h. Fange of perigee location: f.'-,-\ .90°x ,t.oso“s htitule
# . (Most prohthh perigee locations. 20°ll to 6% htitmh).

Vehicle structura.l linitations may proeluh ﬂyﬁng all ponible _ k
combinaticns of the above parameters. Hence, st :lnclin‘uma belov 88 dcw;‘:ghl 5
_‘injecticn sltitude shall be the levest value coupatible Witd SLV2G/SCIR str s
.capsbilities. Missien dureticn.shell be dnm&mt mu m'mm mumm
poripo altitude selected. RS e

' mt amwmmmm;%t__




Yecle therml ccnstdersticns. mm the above ccn-tmm, the lamch tims ead

1. Inclmtionv

2. Perigee Altitudes

3. Period:

Complex.  Pad No. from North Iatitude Lcng_tude '

RS - b 181,18° 3%.,757302°  120.62917° 125 . -

5 218.50° 3h.756153° . 120.605022° lsntt
PALC-1 1 223.53° '3h.6h3653° n;o.sssos

[ gRSNSEL RS

Western Test Range (VTR) facilities shall be, gﬁnud for tracking,
telemetry, range safety and range frequency interference control. N

The Launch Azimith shall be compatible with orbit inclination muire-
“wmants and range safety restrictions. For inclinaticns belov spproximately B850~
degrees, a yav dog-leg) meneuver will be required because of range safety muuum
o launch azimuth. Hence, for trejectories which require orbit inelinsticn nnghu ‘
of less than -§8. degrees the dog-h;mmormthmccqluhodattamm-
dicted downrange impact has passed the critical range safety boundary.

mgmchvaManmnathmammmmu. one -
half hour bout the optimm lawunch time. The oytimm lsweh tims shall be, coqma;

R

for each f2ight oo the basis of required gromd usrch-uu lighting. emdisions and 'j

1

NS




80114 Motor Separstien
Booster Main Engine cuborf'
R Vernier Engine Cutoff
B Booster Smnticn
Optical Door Bjection

e

~Btage II Enginé Igh.

Stage II Engine Cutoff 3  869.0
(orbit injection)

A representative ascent trajectory profile h shovn 1n Attuchnnt 1.

Iaunch Reaction Time 1. defined as the tiu pn nccuury to cclmlntq iy
all mhunch pwsparations and accomplish the huneh, cturting frcn the tinn a .
particular missions is defined by the Bpecial Pu.‘loets Dircctontc. For the sx.vac/ “&‘ )
801B vehicles the following items require hardvare setting or other action based -
on mission peculiarities and the launch pad to be utilized. | o
1. Satellite vehicle and payleed fairing paint ’tt.m l’ﬂiﬂtm
for thoml contrel as required by sun angls predictiens. :
2. BSatellite vehicle recovery timer and/er Lifeboat timer.
3. Satellite vehicle velocity meter and radioc guidance antenna.
L. Satellite vehiele erbital programeer, ‘ B
5. stqn 1 Booster sutepilct programmer. 4 E e
6. Orowd Comsend Guidance Computer, - .- . . 7 w70
7. Battery sod Centrol ges lesding, ~ ° =~ = [ . ¢ o
8. Tange Safety flight am.,“ e
‘9. Solid motor drop time.
10. Paylosd Dtll? BOttingl




mmm 1-at1-strouhmd:otthys huusmc

. umgmmﬁ&tcnﬂmuu mmmmmm

RS
-

Orbit Sustenance and Qrbit Meneuverins Cagtyol ere not Tequired pro= .,
vided thet wission reguiremnts for erbis plane inclinatios are schieved snd that,. ..
growmd tract wmmummmmwmmm“ o
For inclinsticns between (O degrees snd 91 degrees, mission requiremsnts e.nbo ’

‘satisfisd by fiying the longsr peried erbite of sppreximately $1 mizutes (Vn‘hn:ll

closure) vithout s need for sustaining the sstallite vehicles' exbital velecity. ‘! - ~=
The eccentricity of thess orbits tends to minimise the effects of staoepheric arag . |
vhile mintaining sn aceceptable parigee altitufe snd leeatiom for payl-.& mtiﬁ.
The operating regims of inclinstions grester than 91 degrees vith near-circular

(1ov eccentricity) orbits of approxiuately 100 mautical miles offers paylesd ad-

" vantages of improved scale, more canstant compensstion of immge motien, sod - -

increased opportunities mmmammmunuusmmm‘
passes. mmmmmmtmmu-mwnmmmpm
crbits (Eastward closure). xanvc, 'y -.tumu vehisle cnitinc at thtulm

,,,,,,,,
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crbit plane inclinstions consistent with sx.v-m[gn f f_; iele
mentation of changes required to sttain extend;& eqa ,
the Directorate. »

A-nmmnumlmmmt-unmwlmw
motors that may be fired in the boost ordnboo:tung}a Toachimade\:oo@_
capability the vehicle may be pitched to align the thrntt -

direction. These rockst mm shall hnu 'Y nml;

on North to South passes anly, with South to Norbh :pau« utiliua for emergcncy.
A representative re-entry flight profile is shown in Attachwent 2. A backewp '.
attitude control capability shall he provided in the utellite vehidle vhich vill
allov at least one recovery om the North to Bouth yuuifﬁ the yr!.-ry mbq't oS wL -
should fail. . B et e C MRS S ;i 1 '
The Mnry latitude for the Hnwan rocavury r.me mn bc 24 degrou.
Forth an North to South snd 18 degrees North for South to North passes. - ﬂ%
Re~entry impact dispersione sre influenced by the following prun.ry R
error sources: : S
1. Satellite vehicle attituds and attitude rates at re-emtry vehieze:‘ff “E

separation.
2. Re=entry vehicle attitude and attitude ratu after separation :nd
during spin up and retro-rocket impulse.
3. Re-entry vehicle static and gynamic balance.
L, Retro-rocket impulse tolerance. . .
5. Uncertainty of orbit parassters at ti.- of re-atry nhich S e

6. BEvent timing errors.




Orbvit Incu.n-tim NI

A Eccentricity

" not cause the nature of missicn obJoctivuto ‘be revesled to mnthori_ui
persons. In the event of an aborted hmeh, proviaions shall be meds tp ,...,
cover payload equipment under sppropriate murity conditions, smm, ,
the case of a catastrophic malfimction during boont-r ascent, . striot uemtin‘
skall be made of paylosd oquimt salvage oml/ox' lh)uiticn. mIn the n}cu:l: o

‘of an orbital phue tboat, thc payload lha.u ho recdnrod (1! poulbl

the receipt of the fint rccovcry couund (Am), snm not perfom thc norml
reverse thrust but shall perform recovery functicns such ss thrust ccne nacct, 5
_sblative shell off and parachute deployment st & later time than would bc_“
performed in a norwal recovery. Since these events shall ocewr in or’oit,
 subsequent BEV re-entry dus to dreg sball cause the SRV (vith plylcad) to
break up.

Existing Range Safety Requirements shell be complied with,

The Reliahility Objective for the Total System must consider the nu; o
of existing hardvare provided as Government muhd Bquipment (ou) to nbieh




mwm.mwmummmmmmm
nqnirmtammd\mtimmcimm Bntbllwinaulun .
thmbbﬂitydumuamuhummsmwm

1. Scheduled comt down to laweh 0.70 R
2. lawmch, Ascent, snd Orbit Injoetim 0.9 T
3. Orbital missien ( 8 days active) 0.8 . - . .

o | (9muun) o8 S

- © L (10 dayseetdve) 6080 ¢ Ei e

(11 &ays active)

o

112 days uﬁn)-- | 07T - ari
Ja3 aays active) 0TS L
" (b aayi oeun) o TEE

heating and loeds, This action normally cceurs -ppmd-uly es hys ufm- o
launch for Program satellites phced in & 91 minute orbit. T
3.1.1.1.2° Respansibility : e o gm

A. Miss ibi14t -m-nwtmdmsm ty

) DR S S e b e W’%M“’ -
relatiamships for System are as follows: -
J..,-_- .

~ Dxogxeny Maoagement - mmr-m-um. um&z
mn overall system engineering (ineluding master system specifiecations) snd. m
integratim (including mjor subesystem interface spocmnutum); overall _
system master planning, programming, mw; ssseably and cheekeut orth
systen st the launch ped; lsunch and mission opont‘zau} capsule mcnr; lnl
dalivery of film te DNRO-dasignated processing facilities. R

In addition, the SPD is respansidle fors the thrust-assisted mmmm

boosters; the Agens booster/spscecraft; procurement of the DISIC; the uquntun
and operstion of system assembly (exclwding the LMBC-AP facility) snd launch .
facilities) m-orbit commnd nna cantrel acmtm; snd muh m m ,
and equipments. L R A




A -

anm:-ctar,mm, um.m.mumw1mmm

' B development, productitn (exciudes procuremsat’ of mm) - tut; the

provisicn of the -ommwﬁmm&muaopu-um Canter before, '
Quring, end after missicns; operation of the LMEC-AP facility; snd adhereace ﬁo )
mtorsyst.spoeiﬂcatm; mm mm:mwmmm
established by the SPD. : :

By definition, the COBCRA m«awmmm =
csmeras, the 85I snd/or DISIC, film trenupory mi :"” afms, the RV's, mcrmt
structure and shell, mmmawmmmmmmm-t

the MSCP Mefllty. . Li o -

- Launch Vehicle Contractor

The launch Vehicle Cantractor shall provida th. Stage I Boostor ,
vehicles, and will also pravide all services necessary to e!pckmt and lamch _
the vehicle. Douglas Aircraft Compsny 1s the lamch ‘VehicYe Goirtractor for %}w"’
the SLV-26 w:tmmwwmm-




”,

- A__mwm FEA L A
e Culdenes Contrastors stall provide the guldance equaticms wnd
guidance-computer programming necessary o injest the Satellite Vehicle into
specified orbits vithin allpowable telersnces,  Radic command guidance will be
utilized to steer both the Stage I booster and the Satellits Vehicle during
ascent. Western Klectric Compeny/Bell Telephone Isborstory snd Univec
Division ofepmmndmtbmcmml torProsnn
The Satellite Vehicle msutswnmmmt

and cperates in the orbit mode after orbit injection snd through SRV
separation. The Satellite Vehicle Contsmetor shall provide this vehicle snd -
all necessary services to checkout snd laumch the vch:lcle. Lockhaed Migsiles
and Space Company is the Satellite Vehicle Cantractor for theAgms ss SEIB)used

rou'?ropm

~. ;

Vehicles, and associated components necesesary to cperate the paylo-d camn |
equipment and SRV's will be supplied to the Payloed Contyactor as Government
Furnighed Equipment. Lockheed Missiles and Space Company provides the J-3
payload integration and engineering for Program S

Pano e by Y t Can L . T i

Panoramic camerss, film cassettes, snd asnocisted pbotomhic
equipment, except film, shall be provided for the Systex by the Penoramic
Camers Bquipment Contractor. This equipment will be supplied GFE to the o
Paylosd Contractor, however, the Camera Equipment Contrsetor will fwurnish field
service support under the directiom of the PSAPO. Itek Corporation provides
the Panaremic J-3 camers equipmemt for Program

Dual Improved Stellsr Index Camers (DISIC) Contrmector

The DISIC, film cassettes, and agsociated photographie equipment,
except film, shall be provided for th.- System by the DISIC Cantractor,
This equipment shall be suwpplied GFE to the Payload Contrimator. FMairchild
Camers end Instrument Corporetion (FCIC) is the DISIC Cantracter.

Iiln Contractor:

The film contractor shall be respasible tormmctthfﬁh,

CAmDir ) s avew



— " pecessary checkwt, and Josding of “the mlr spools -napeo«emg of tie | o
' zyecovered 1l - wwsmhmmmwmwm.
Eastman Xodak is the Pilm Centractor. B .
MMM S ‘ . ok
The Re-eutry Vehicle Cantraetor sha.u provide the Satellite m
Vehicles (SRV's) comprising the data eqmlh, ahlstive re-entry heat thhlh,
Mwwmhmcwuwmmmtm. Tis
equipmtvﬂlbosmuodummthemwmm nou‘ln.ctr&c
utbmwvmmtmmrm "
ch tions - -
The 6595th Aerospace Test Ving statimed at Vemdenberg Air Perce - <
Base shall be responsible within the direction of the Progran Directorete
for the integration snd conduct of all pre-launch and laumch opexations for this
pmm at ‘l‘-hl thdanbcrg A¥B lnnch sites.

%

California, The AFSCY shall be respansihle within the directiom
Program Directorate and the PSAFO for the integration and condumet -
of all orbital and recovery operations for this progrem.

Recovery Operwticns . T S

Recovery forces cperations and dsployment will de wmder the. - .3
Jurisdiction of the AFSCF Recovery Cantrol Group as desimtod by the _

Integrating Cantractor :

The integrating Contrastor shall be responsible to thn-m N N
Directorate for the successful intsgretiom of all hardware into the Sateliite - '
Vehicle, and for the planning and conduct of pre-leunch tests to verifys
candition of flight resdiness for this vehicle. Additiomally, the Integmting
Contractor shall be responsible for the preparation of pre-flight trajectories,
ascent guidance target tape, arbital programmer tapes, mmhhmd
integrated documentation regquired to support the launch and vehicle orbim
Opmtim for this program.

o AL 4 f A i & we w



In tho portomnco ot thuo ru)&uibmtiu,’ thor fnt.gnti.ng Oentmtor w
shall coordinate with all other nffcctod Auocuto ‘Contractors as necnury
Lockheed Missiles and spco comy 1. th. Intomting Contrector for Pro- ,;

gram

- . . ‘,fi

3.1.1.2 tics ,
Each contractor shall plan lnd loyltie.m lmt hh lnd-itu e

hardvare as necessary for the aeco-’luhnmt of Proml-mlim ob:.ctim
and schedules. BSperes provisioning ‘shall’be’ defined in conjunction with &n
apvpliubh procurenent agsncies to tmort rrom-nchuuln. Spro e
equipment for Progranm{J shall ve subjected to sppropriste levels of tcco)-

tance testing prior to being placed in ].ogitti«l ehnmch for all 100.1‘.1:!15

other than at the contractor's primary uuubly ncuny. "In the latter clnl,

storage periods may be incurred.
3.1.1.3 Personngl and Training

The numbers of personnel, personnel pre-requisites, and roquirod .
training heeded to support the i System shall ve 1dentified by esch’ mao:-
contractor snd participating Air Force Test Wing. Personnel nquﬁmt i
shall be specified for the following categories: " ’

A. antionn Personnel
B. Maintenance Personnel
C. Organisstional Maintenance Persomnel e

Existing facilities shall be utiligzed for trsining vherever possible.
Unique requirements for training facilities solely related to the {JJJJ systen
shall be identified together with supporting substantiation for the need..

3.1.2 System Definition

3.1.2.1 BSystem Engineering Documentation

3.1.2.1.1 System Punctional Fiow Diagrenm :
Figure L illustrates the functional flow sequence for the major ahuntl

of the{ syston. Rmctional interfaces sre descrived in greater detail in

o -
--.»;“&., o T a AT

fE e e
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Section 3.3.6 of this document. Figure 5 presents a tree of the operatianal
requirements and planning documentation for the () systen.
3.1.2.2 Xunctional Subsystem List

Functional Subsystems comprising the.Syttu are identified as
follovs: ’
3.1.2.2.1 Sstellite Vehicls Subsystem

The Satellite Vehicle Subsystem shall consist of an Agena S501B, orbiting
vehicle containing the payload equipment and re-entry vehicles. The satellite
vehicle subsystem shall provide all necessary functions to fulfill the space-

bome mission requirements.

3.1.2.2.2 lauwnch Vehicle Subsystem
The Launch Vehicle Subsystem shall consist of a Thrust-Augmented-Thorad

‘SLV-EG, for the first nt.gc booster vehicle with the Agena 8SO1B, serving as
“tunceumgnm Ascent guidence shell be provided by ca-board

o.utoyﬂotl ‘and by Mio-c_nd Guidsnce utilizing radar tncking, and &

' Aground based computer to0 compute the gaidance commands during the guidance

interval of the ascent phase. The launch vehicle subsystem shall provide all
necessary functions to achieve injection of the sstellite vehicle into the
specified orbit within the allowable tolerances. The launch vehicle confi-
guration is shown in Figure 1.

3.1.2.2.3 Mission Control” and Commmication Subsystem
The Mission Ctutrol and Commmnication Subsystem consists of the

Satellite Test Center, Remote Tracking Stations of the Satellite Control
Facility, and associated perscnnel, commmications equipment, computers and
computer progrems necessary to track, coumsnd, and resdout the telemetry of
the Satellite Vehicle System.

3.1.2.3 Contract End-Item List

Pigure 6 1llustrates the Specification Tree for the major end-items
comprising the @} Systen. Detailed end-item lists shall be prepared and
zaintained by each applicable Contractor in accordance with his catract.
Detailed Specifications shall also be prepared, sutmitted to the applicable
Procurement Agency for spproval, and subsequently maintained by the Con-
tractor for esch end-item to be fumished. |
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3.1.3 Operability
3.1.3.1 Relisbility Requirements
3.1.3.1.1 Equipment Life Requirements
As an cbjective, all flight equipment ahall be designated and

sssembled of suitable meterisls so that all Progranm {lll} calendar life and
oparsting life requirements can be met under the environments encountsred
without an increased fallure rate. These minimm life requirements are
stated below. Where other cblectives require that & less durable design be
sdopted, msintenance, repair, and screp procedures shall be specified, and
the life experience of each limited life item shall be recorded and controlled.
The sccunulated calendar life and operating life of &all limited life items
shall be revieved as part of the final flight-resdiness certification pro-
cedure to insure that sufficient useful life remains to meet the flight
ronirlmto without nlhbmty domdntion. ' '

Al an objective, mterials, parts and sssemblies shall be used
which are not subject to age or tempersture deterioration within a calendar <=
life of three years. Items which do not satisfy the minimum calendar life
requirement shall be merked and controlled, Control procsdures shall be
bud oan pertinent factors of cure date, storage environments, and date of
assembly into more complex configuration, Calendar life data shall be
recorded, snd reviewed for part suitability prior to flight.

-Bs Limited Life
As an obaoctiw, mterials, parts, and asgemblies shall be used

which are not subject t¢o an incresasing failure rats due to vear during an
operating period of at lesst 2000 hours of nominal opsraticm or equivalent
cycles of operntion after prime contyuctor acceptance. In no case shall the
nonswear-out cyclical life be less than three times the maximum estimated
or experienced Progran @l cyclical life. Where sbove objectives are not met,
the item shall be cliasified as & limited operaiing life item with specified

‘maintenance, repsir, and scrap procedures. Klapsed time indicators shall be
utilized or an operating log shall be maintained to report accumulated cperstion
,g:.- or opesrstion cyclu rur a1l limited operating life equipment.
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categories: 1.e., Reliability Design Objectives and Reliability Flight Goals.
The latter }.tcgorygm discussed in Sectiom 3.1.1.1.1 of ‘'this document.

" Reliability design objectives shall be defined as those reliability
numbers assigned to the functional subsystems for the purposes of design
apportionment to respective vehiele subsystem and component levels,

~ The reliability figures given below represent the calculated probebility
that all in-line performance finetions will successfully take place when an
oppartunity to perform is presented. For purposes of cslculation, the Con-
trector's portion of the critical Aercspece Ground Equipment (AGE) shall be
comsidered as an in-line fimction, Reliability degrsdation by items beyemd
the cantrol of the contractor such as GFE hardware, weather, and recovery
forees are not applicable.
3.1.8.1.2.1 Satellite Vehicle Subsystem
[ . Ae Promn Modified Agens B01B (orbital mode, 14 days maximum)

- notdve operatiem Design Objective _ 89
'n'. Psyload Equipment (14 day eperstin)

e ' Design Objective .85 -

C. Re-entry Vehicles
Design Objective .88

'3.1.3.1.2.2 launch Vehicle Subsystem

A. Stage I Booster Vehiele (SLV-2G)

The reliadility design objective of ths basic booster vahiclse 4
is outside the scope of this specification. However, for the purpose of ¥
relisbility .pportionmt, s figure of O. 9Y‘ is to be utilized.

B. Stege II Booster Vehicle (Age__n_._ 801B), sscont mode)

Design Objective _ .9

C. Radio Commmnd Ascent Guidance

The r.;.:;bu‘ity design objective of the redio command guidance
system is ocutside the uoyc of this specificaticn, For the purpose of
‘reliabdility spporticument, & figure of 0.985 stmll be utilized for the aom=
binod ground based quipmnt snd vohicle-borne oquipnant.

+73:1.3.2  Maigtenance Requijements

h:nuunco and rcpir cyuho for oqnt:mt and mmtm m\urd to

>




- DATE

e soupatihle basis with Progran schedules and cperatiomms. Maintenance
and Tepeir requirecsnts will normally be sssociated with the following aress:
A. Pad refurbishment after wvehicle lawnch. This work shall be
performed oo a schedille that will support a yad turearound time of 1h days
from lawneh to lawmebh.
: B. Aerospace Grouwnd Equipment (AGE) required te perform vehicles
shockost, comrtdown end lsunch.
C. Satellite Cantrol Facility equipment for trecking, commmicaticms,
<  data endling snd processing.
R D. YVehicles and equipmemnt of airborne and waterbarme recovery forces,
i In no instance shall the probebility of successfully sttaining Program
B -moimobjwtimbomw-ﬁdlmtomhmormwn

"ﬁ':wmmummumwumwum
8. A formal relisbility program is not s part

3.1.3.3.1 Prelauneh Environment )
The pre-launch cperaticns phase shall ineluds tihat period of time from

wher: ths equipment is removed frcm the aseembly ares wntil launch bas been
scocmplished. Removeble protestive covering will be usud Whers necessary to
. prevent damge csused by the climste envirouments. All such coverings sball be
- enaily removedle prior to 1if% off. The following climstic envircomeuts
ssevsisted with the pre-lmunch operaticns:
_ A, Tempersiure - Surrewmding air temperature from a minimm of
es"totmoflmﬁ‘.
« ouidity - Balative nmddity wp to 100 percent with canditicus
mmtmmmmmmmcumwtmt.
C. Nmpus - mwwmuwmwmm
: hmmmamrmnmmwmum
R - Gend apd Dast - Bxposure 1o Eroded vin-blom send end dust
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P. Rain - Expmoquinlmttominchspcrhmrfortwhoun
rain in 8 rain chasber,
G. BSal¥ Fox - Exposure t0 salt fog envirormemt, equivalent to
exposure in the salt fog test outlined in Procedure 509 of MIL-STD-810 (UBAF).
E. Pressure - Ses level to 5,000 feet altituds.
Propellant Competibility - Surfaces and aress adjacent to the
vehicle propsllant tanks meay be exposed to propellant fumes or splashes,

Materials which are exployed in aress so subjeeted shall be capeble of with-

standing the effects of sueh exposure. Whare current state-of-the-art
prchibits seeting this requiremsnt, protection coating or replacesent shall
be employed. _

J. Explosive Atmosphere ~ Equipment intended t© cpernte in areas
where 8 possibility of an ambient explosive stxpsphere exists shall operate
An guch an stmsphon tithouh mﬂu sa explosicn,

F « VYehisls structural ul‘.ltntima sun

ot e excesded dus 10 the effects of surfase vind stesdy state velocity or gusts.

" The edility of the lsunch emfiguretion to withstand wind induced effects is

dependant wpon factors of tank pressurization, propellant loeding, end
structuwral support provided by launcher equipment. FPor the conditions speci-
fied, the leumeh vehicle canfiguretion shall be oapo.ble of withstanding the
following surfuce winds.
Propellant Pank Cooditioms
' ~(P) 4indicates pressurised tank
(U) 4ndicstes unpressurised tank
lawmcher Conditioms
(A) wmbdolted toppling corditien
(B) bolted at bese only
(C) bolted st base and suypportsd st Booster

gtation 151
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__u__)h:imm Ground Wind Omdiuma - Including Guats* o o
- , & Conditiom . . vma Velocity - x:not.. o
o Immehdrr. . _(A)__ O N )
... Tenk Pressure _(P)___. (U) (P) _ (U) (7 (u)
Booster & SS01 B Bmpty v/o Solids  ~~ 1b : o]
Boutcrzsmli Empty with Solids - 25 bh s
Boosm Ewpty SSQIB
. . 29 ko 5
S-r- .. Boogter ma.a (with Solide) & i I
S ; SSOIBFueled,-;. i b3 37 b3 ST TS T8
3.1.3 3.2 unch Ascent Bn t

m uocnt phsu ahll include that period of time from the ignition of
; bty "ﬁw #nJeotiom of {he Satellite Vebicle into orbit. ;.
vironmg ‘?mam sball ndargo an envircrment as” C .}
aanmdmnscmf mwmgtobe&mctoutomgwnight
.miﬂutim sball be to the B or D versitn as dstermined by specific g
: gccntnct negotistions.
T B Paylees Eeviromment: ALl paylcad alements shall be qualified to
T vithstend & lewnch and orbital enviromment as described in IMSC T3-6-002. 2y
... €. Anblant Pressure: ’'The eatellite vehlcle will be subjected to &
' hemsin; ambient pressure &uring the ascent powered flight. The pressure
[J‘mznqr:ntm-pm‘quu --.1«.1 uuymof1xlo‘8n1n1
- 'mters of Nercury -ncmumt in space. The Contractord' design shall ensure
., that all equipment intended to operste with & xerc diffsrential pressure
- m various components, shmll be properly vented to accommodate the .
| reduction in ssbient pressure. Nquipmmnt intended to cperete wnder s
. © pressurized environment shall be sdequitely sealed. .
c D. Vinds Aloft: The winds smplitude, rete of shear, duration of
E 'M-nd atmogpheric dmutymuctonthtnymuthencm vehicle
- .trmtml, cmtrol or runge safety cspability to be exceeded. Prior to h.\xmh,
‘un mt.mun; o::nmcwr -uu upwt. ﬂio ma nh-n utilising the winds sloft
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C— data from standard Ravinsonde observations, and provide the launch Test Wing
vith percentages of structurael and control cspability. Standard obserwations
vill be accemplished at Ok15 Greemvish time and sudsequest 6 hour intervals.
If suffieient safety margins cannot be attained because of the winds aloft,
the launeh shall be delayed.

B. A heric si del: The ARD Modsl Atmosphers 19&2 is
t¢ be ccnsidered representative of atmospheric density for ascent condition
design studies. The use of other atmospbere models may be permitted pending
prior tpprcnl of the @} Progrea Directorste.

Baml Pressure levels ‘ ) The sound pressure level that- is- expected

to exist on a SLV-2G/8501B vehicle are tabulated below. Thess SPL are expected
t0 last no longer than ten uccnds, and are measured at the base of the booster

T

.,.,
M Vi,

ukptor R D S .

’ gt_grior 8PL ‘(b! Igterior SPL (db) - Ry
158 1k5 " ) n

T 125
143 125 -

146 128

149 133

300 - 600 152 137

600 - 1200 152 ' 138

1200 -~ 2k0O 1k9 139

2h00 - 4800 1Y 139

4800 - 9600 . 139 136

Referencs level is .0002 dynet per.sguave e=m.
6. Axial Agteleration The axial sceeleraticn listed below is

expoetodtooccnrtpproxinuly . secends before NECO and be of & O to »
:pukucolmtinnﬁltﬁqmqmot' to #* Hz,
3.1.3.3.3 Orvit puylonpent ‘ :

During orbital flight, the satellite ‘vehicle vill be subJoetoCtoun N

uﬂmtmoutin;pﬂ-rnrotﬂnmlwur ‘ o
& BOTR: To be htmin-a ) .
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i A. Vi : -8 -
. Vacuum: 1 x10 " mm of Mercury
B. Bolar Redisticn: LhS BTU/rt%hr (nominal)
& C. Earth Shine: . 68.7 PTU/rt?nr (nominal)
£ D. Barth Albedo: 35% of the solar energy (nominal)
E. Magnetic Field: 560 milliguass at the poles to 280 ng

at equator for an altituds of 125 n.mi.

™ ¢ P. Atmopsheric Demsity:  The lockhesd~Jaechia or the LDENSITY
: stuosphere modsels sball be used. The
~ : . LDERSITY wodel is defined in LMBC 656536.

Por the orbits flowm in pcrmm; the @] System missicn, the effects
of micrometsoroids and icnising rediation can de considered negligible.

3.1.3.3.% Descent and Recovery Environment
The descent and recovery phase shall include the pericl of time from

- Mkplwt&rthencmrywpsulomtil 1thube¢xrotrimd

‘ W M mmammzﬂmu
4 o considered as representative of atmospheric cenditions for the descent envirmm-
vent for snalysis purposes. Vinds aloft, cloud cover and visidility conditicus
shall be mmitored in the recovery ares during Progran @l cperstions. This

# ... setecrelogical dats shall be utilised by the Recovery Cantrol Growp in planning

#c ‘ i the depleyment of recovery forces, and by the Satellite Comtral Test Wing for
®E O optimiging ths re-entry snd impact positiem.

Gl 3. Air Retrieval: At the time ef parachute deployment, the cepsule

- 38y be oscilisting in & 20 fegrees cone and be rotating at a rate of 15 rpm.

: . The passehute system sbail $e capadle of preper deployment under these comditicus,
A end shall previde s rete of desosnt Of less thas 29.5 ft./sec. under standard

. etaosplieric cooditioms, at 10,000 ft. altitude above Mesn Ses Level (ML).

'Porni;htaoflzowmlbi.M\nhrthouﬁnmy,thehm/upm.

“Mhmﬁ-dMMlﬂshmu‘mnnS

(mm)n.mnmu-uu,ooo %,

” + BSurfece Conditicast The recovery capsule shall be cspable of sus--

'_'_‘_ﬁtnhgwwmcwﬁmorum-uuofauthmmsnrtheo

‘ qmownmummununm E
muhuthnasm ¥
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— stete as defined in U. 8. Navy Rydrogrsphic Office).
ok D. Aerodynsmic Besting and Loads: During the re-emtry phbass,
P the SRV shall be subjected to heating and loed canditions dependent upon the
| 're-entry trajectory and SRV attitude. The design of the SRV shall be bdased
e wpon analyses to deternine temperstures of aritical equipment and structure
T during re-entry, including the provisions ané effectiveness of thermal pro-
e';g' - tecticn where required. The trajectory used in these analyses shall represent
the lnx:l.mn h.ting case given by the root-sum-~square effect of all applicable
‘ nw:t perturbations (3 sigma). Re-embfy trejectoriss shall be confined to the
=" 0 performmnce unvilepe given on Pigure 7. :
’ 3.1.3.4 Trensportadility
I . Under normal cpersting conditions, the Stage I Booster, the Satellite
Vehicle, and the Payloed Section of the satellite wvehicle vill be trmnsported
8. m‘h 1*.0:- trcl their respective factary sress, snd subsequently mested
; lmahbuo thtlnwmmuqbcwtmdb:mc, using
: miuu. tracks oF speem ‘trailers s required. Payloed equipment shall be
‘. 7 cepahle of being transported by aircraft from the Contractor's plant to the -
' Contractor's fecility. During all pericds of transportation, positive security
ssfeguards shall be-provided to physically protect Systenm i} f1ight equip-
nent and preserve the roquirad level of secrecy concerming its use in the mission.
3.1.3.5 Safety '
" Normal trensport, handling, and pad safety requirements will be
Tecognised in the design and handling of Promn-vohicln, equipments
and components. Coamplimnce shall be required with applioable regulatiocms
for pressuriszed lines and bottles, sxplosives and toxic propellants.
Psrticular sttention shall be given to selscting explosive ordnance which
vill meet the Vestern Test Bluc criteria for nuo-mq-clectmeuc
—~ envircoments. :
| Toxie or highiy corrosive propellsnts shall be cepable of being loaded
and druined in the erectad positim on the pad, in a safe mermer; even in
the event of & launeh sbort &t essentially "1ift-off” time. This is nmot
S mmm to require that tbu funeticns be iaplemnted through & “fly mmy”
- '-bﬂiul, but uth-r that lf’t\-ﬁm eontrol be mintained w such 7
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- 3.2 System Design Control end Comstruction Standards

3.2.1 @genersl Design and Construetion Requirements
- 3.2.1.1 Bpecifications snd Standsrda - The selection of specifications and

standaxds pertinent to the design and canstruction of vehicles, subsystems,
equipment and components of the@lif System shall be identified in the appro-
priate end item specification prepared by the Contractor. Specifications and
_ standards selected, and the degree of imposition on the design and comstructiocn
of Systen@ll] end item hardvare, shall be subject to reviev and spproval by the
‘ 2’&1 Program Directorsta.

.2.1 2 Materials, Parts and Processes - Materials, psrts, and processes

utilised in the fabrication of @) System hardware shall be compatible with the
applicable envircoments outlined in SBection 3.1.3.3. The Contrector shall state
roquruents for mterials, parts and processes in his specification.
3:2:1:3 Padsture ¢ Fwnges Ragistance - Moisture and fungus resistance
iﬁﬁh compatibie vith the envircoments cutlined in Becticms 3.1.3.3.1 and
3.1.3 3.8, The Contractor shall state requirements fOor moisture and fungus

nsismco in his specifications.
. 3.2.1.4 Corrosion of Metal Parts - Metal parts shall be protected from
*" - corrosive environnents cutlined in Section 3.1.3.3 and as required in each
~ individual design epplicstion. Requirunuts for corrosion resistance shall be
L auud in the Contractor's ‘specificaticms.
'+ 3.2.1.5 Interehengesbility end Beplacesbility - The design of @l Systen
% hardwere shall specify tolersnces necessary to schieye the interchangeability
. and replaceability required throughout the cperstional life of the system. The
% axtent of establishing end muintaining interchangsability shall particularly
- apply to the meehanical interfaces between mating bardware of two or more * -

|~ "Associate Coutractors. Interchangeabllity snd replacesbility requirements for
T @systen bartware shall be identifisd m. applicsble specifications for

‘.- bardvare end tnterfaces. - |
3.2.1.6 Ho:tnnship Horkmsh!.p shall emrom with the standard pn.ct:lm
“prevalest in the w- Und formity of siapes, dinensicns, fit,
ﬂ' p-rna-ncc ob..u p«-a,t?:-qmuzv of 1tau ws Qistated by thetr .

.
CT T
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.

- - 3.2.1.7 Electromagnetic Interference - All vehicle subsystems shsll comply
vith MI1~E-6051C and MIL-I-26600% except as specifically authorized: compo-
nents shall comply with MII~I-26600. A demonstration of vehicle compcment
compliance will be mendatory. An electrical interface coantrol plan for the
Setellite Vehicle shall be originated and employed in the design, fabrication
and test of the Satellite Vehicle in accoxdance with the requirements of
'1M5C BAT969D. The paylosd shall conform to IMSC T3-6-002.

'3.2.1.8 Identification and Merking - The identification marking requirements

i for vehlcle equipment and components shall be in accordance with MIL-STD-1308.

- ‘ External mariing requirements for vehiele external connections snd thermal

cantrol peint pstterns shall bve ldentified on applicadle drawings by the
Contractor. Dus to security this requirement does not spply to payload
-7 equipments.
%,3/!241.9- !ims;,: Spcciﬁutim covering the storage tnd handling require-
 forfiifbysten Vehicles, equipment sud companents ehall be provided by
2L 5 Twheh Aemﬁh Cantrmetor for his deliversble end-item hardware. The speci-
> - - fleations shall identify requirements for envircumental protection, maximum
duration of storege for specifisd types of equipment, and requirements for
" . equipment maintenance in s stored condition.

_3.3 Performance Rguimti for Punctional Subsystems
“3.3.1 Sateliite Vehicle Pmectional Subsystem

The satellite vehicle fimectional subsystem consists of a satellite
vehicle with stteched payload and satellite re-entry vehicles (SRV), and the
necessary gromnd fucilities and sercspace ground equipment (AGE). The
‘satellite vehicle, the paylosd, snd the SEV sve discussed individumlly under
Sections '3.3.1, 3.3.2 and 3.3.3 respectively as follows:
3.3.1.1 DBuigeted Performance and Design Requirements _

— - 3.3.1.1.1 Satellite Vehicle Weight Budget - The nominal weight for the
85018 Agens for Progrenm @l uissiocns shall be as follows for the conditions
'stated. These veights 4o not include the mission payload or SEV veights.

. . ¥For new or Emdiﬁegzzgpn@t procured subsequant to March 1965. MIL-STD-826
~will supersede MIL-I . The applicability of MIL-STD-826 snd IMSC hhT969
shall be in ccnformmnce vith the requirements of the procurement centrect.

:&-{ 7 - . S et
e .ot =T : SO Kt NG
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o o Nopina WA cene Woight Sumrery
T : Weignt Total Welght
Item (1bs) (1bs)
- Nelght Pupty 1895
Propeliants 13560
Helium 1
Attitude Control Ges (-3 Mix) 68
Aux, Alt. Control Geas - L/B (-3 Mix) 1
5 IE Batteries 630
5 IMJ Rockets 100
' Gross Weight Without Payloads 16832
. . Less Adapter and Attach 354
% Less Retro Rockets 10
' less Destruct System 6
Less Horigon Sensor Fairings 7
- lese Attitude Control Gas 1
T S oy s o o
\yloads 158%%
1302
Iess Engine Start Change 1
Less Attitude Control Ges 3
Burnout Weight 2428
Less Residual Propellants 48
less Helium 1l
Propellant Margin 50
Weight on Orbit with Gas but w/o Payload 2329 -
Less Remmining Att. Control Gas 64
Less Remaining L/B Gas 1k
%z wc%t on Orbit w/o Ges,
w/o Fayload, W 5 [ 2

Rockets & ¥/ 5 IH Patteries
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3.3.1.1.2 Satellite Vehicle Relisbility Budget Requirements
The relhbuity design objective for the satellite vehicle is 0.97

for the period of time Quring which the vehicle fimctions as & second stage
booster in the ascent mode, and 0.7t for subsequent ocpersation in the active
orbital mode for a period of 14 days. These valuss are exclusive of the
Payload equipment and satellite recovery vehicle hardvare. The Batellite

- Vehicle Contractor shall ayportion the budgeted relisbility goal to each of -

the following vehicle funeticnal subsystems:
A. Spacs frams
B, Proms;qn
c. Elcctrié;i
D. Guidance and Attitude Control
E. Trecking, Telemstry and Command
- Equipment Quigx and cosponent selection shall consider budgeted

nﬁmw gotll Mtimny, subgystem reliability shall consider

joprovemants provided through redundancy. The contractors shall prepere
and maintain detailed reliability models together with failure-rate data
for the purpose of analyzing and reporting current reliability performance
estimates for his end-item hardware.
3.3.1.2 Satellite Vehicle Genersl Design Requirements
3.3.1.2.1 Satellite Vehicle Description

The satellite vehicle shall perform both ascent and orbital functicms.
The esgent functions shall be to:

" A. Provide thrust required to attain injection of the satellite
vehicle and paylosd into the specified orbit.

B. Maintein attitude coutrol and respond to guidance steering
commnds s0 that injection into orbit is accomplished within allowable
tolerances, .

C. Provids a means for relaying redio guidance commnds to the
Btage I Booster from a receiver mounted in the satellite vehicle during the
first mge booster guided portion of flight,

0. Provide telemetry data conceming uhich p-rromnco and

The cn-crb:lt Vfunetton- of thc satellite vehicle uun be to:
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— ‘ A. Provide e stable sarth-sriented platform for the payloed.
B. Provide the reguired electrical power for vehicle and
Peylosd functions throughout ths mission.
C. Provide s meang for real-time coomanding and stored program
commanding of vehicle and payload fimetions throughout the missien.
i “ D. Provids environmental protection for all critical vehicle
equiylnnt during the orbdital phase.
- E. Provids s means for transmitting vehicle and paylosd infor-
it mtic concerning status, opersticm, and enviranment back to the ground.
S wio- 1.5 ¥ Perform necessary maneuvers and sequences to eject the two
' mcm-.u. re-entry vehicles fyom the satellite vehicle for de-boost from
orbit by primry control and ut least once by backup.
. G. Provide the necessary orbit maintensnce capebility (Drag
fea mh-w_sym- M5 ) when ny:ng lower period and altitude orbits.
i.The Agema, S0AE, vebicle is & 1iquid-fueled secoud stage booster,
= 2 by & gixdalled rocket engine. During powered flight, pitch and
"~ yws control 1s provided by the rocket engine with roll control provided by -
cold gas resaction jJets. During cosst and orbital flight, attitude control
is sffected by three-axis pneumtic resction noszles. The vehiele is com-
posed of four major sections; the forward equipment section, the propellant
tanks sectiom, the aft equipment section, and the Stage II/Stage I sdaptor
section, '
The forward equipment section cantains mounting provisions for a )
payloed section, and accommodstes the major part of the guldance, electwical
and coommiosticns equipment. The tank section is an integrally comstructed
dual chamber containing the fuel and axidiszer for the rocket engine. The
aft equipment section provides asmting support for the rocket engine, gas
Teaction jets and hydreulic system. The booster adaptor section sttaches to
the aft part of the tank section and is designed to support the entire sstellite
vehicle from the first stage boester during tbe ascent phase. The sdaptor
uctimrmhaatﬁchodtnthclhulbomtcutthctiuthcmwelu
m upunt«l in flight. Hi\tn 8 depicts the satellite vehicle configuretion.
'During sscent, the rocket eugine shall Sevelop s nominal thrust of
Ao 1¢.ooo pomds, The uh- 3 mzma for & nowdnal thrast Suration of ets

sy
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secands. Propellants shall consist of unsymmetrical dimethylhydrasine
(UrMH) fuel, and inhibited red Aming nitric scid (IRFMA) oxydiser. The
propellant tanks shall be pressurised vith helium to inswre proper pro-
pellant pump Operstion and to maintein structurel losd carrying ability.
An elecirigal subsystem shall be provided to supply power to operste
vohiclo snd payloed electrical equipment. Batteries shall be used as the
pﬂufymmo for the 2k velt &irect current supply. Power con-
version shall be scoomplished by & three phase inverter(s) supplying single
ph-u power fram one leg, and DC to DC converters operating from the wm-

: Tegulsted IC bus. Provision shall be mde to supply switchable redundant

thru phase inverters.
The guidance and control subsystem shall sense vehicle attitude by

means of horison sensors and an inertial-reference gyro package. Pneumatic

myol J-ts mn pmido the Decessery torques to mintain attitude
‘ . ’ Hovever, during powered

fmmﬁm and ‘yav f.onm ‘shall be supplied by main engine gimballing

‘Bctivated by hydreulic servos. Vehicle velocity changes shall be sensed by -+
& velocity meter consisting of an accelarometer and counter which perform

the integration function to obtain velocity-gain information. During vehicle

ascent and injection, & preset timer shall control the sequence of vehicle

" events. Bteering of the vehicle Suring sscent-shall be accomplished by

vedio command from & ground dased yadar trecking and coemand station utilizing
& computer t0 process tracking dsta and generate steering commsands. A redio
guldance commnd discyete is employed to enable the velocity meter to function.
The tracking, telesstry snd commnd subsystem shall consist of vehicle-
borne transmitters, receivers, dscoders, and programmers. Real-time commands
shall be trensmitted to the vshisle by PRELORT, ZEKE, 3TS mc UEF (ZIPP) snd
Fange Safety Command links, The PREcision 1Ong Range Trwcking radar (PREIORT)
Operuting in the S-Band frequenciss sball interrogste 8 vehicle-borne transponder
for trecking, mmmuuequmeammmxm (zorro) ana
Amlog Systems by modulation of the S-Pank 1ink, The Anslog systes employs
pﬂu podtim molultwtion us!n; u-bmucnn of six awdio tones. Analog come~ %

 mands shall be used for salection of programmed paylced snd vehicle fmcticns,
Mmmmwmcthpmmtrymumdtbuﬂy




The VHP (ZEKE) command system shall employ a Very-High-PFrequency (VAP) link
wheére the carrier is amplitude modilates by audio tones. ZFKE commands
provide the select{im and execution of the: “Lifeboat® back-up recovery
sequance, A back-up command capability shall be gsuppiied by a 375 mc URF
recelver in canjunction with & 39 command digital decoder. This system shall
supply back-up commands to the existing snalog decoder and shall also supply
at least eight commands to the payload. Command Destruct (Thorad mounted)
utilizes an Ultra-High-Frequency (UHF) link for range safety flight termination
during vehicle sscent ocly @ntil the tims of Thorad main engine cutoff.
Telemetry comprises two separate VHF Frequency Modulated (¥M) links.
Link I is used primarily to report vehicle and paylosd status and environ-
mantal data. Link 2 is used to telemeter back-up informstiom on paylosd
status, dlagnostic data and special paylosd data. A tape recorder, utilized
rorthem ofaequiringdauvhile the vehicle is beyond the range of

;m mtion ccntnctl, is alse played back over the ground stations on
Iank 2. A cap‘bnity exists for providing tvo sdditional telemetry links .

from the vehicle, if required, by installing the additicnal transmitters
and 2 four channel multicouples,

" An orbital programmer shall be used te store commands in the vehicle
prier to launch., Four reels of punched 35 wmillimeter, 1.5 mil thick mylar
tape provide vehicle and payload functions to be executad at specific times
during the mission. Fach real of tape shall accommodste 13 brushes to make
alectrical contgct vith an externally grounded drum through the punched heles,
thus providing a capability for 52 programmed comrmands. Tape speed shall
nominally be 9 inchas per subeycle and each tape lengih can be as long as 1%
Test, providing progremmed events for approximately 250 subcycles (orbit revee
lutions), Tape speed and positioning shall be adjustable by analeg commands
and back-up ZEKE commmnds to synchronize the programmer with the vehicle position
and orbital period. .

Two salid-state recovery timers shall be used to store commnds fer the
recovery sequence through separation of the SRV from the satellite vehicls.

' _mwimrymmrytimrshuhocﬁntodbysamdcmdmm .

orbital progresmer, nndtheuckqmmththtinMWu
sscure commnd to ccntrql ﬂn I.itoboo.t hck-uw Tecevery sequence.
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- 3.3.1.2.2 Aerogpece Ground Equjpment (AGE)

The Satellite Vehicle Contrmctor shall provide the AGE required

to check-out vehicle equipment, vehicle subsystems, and the complete
g;tonite vehicle for proper operstion within alloved tolerances and for
flight resdiness. PExisting ACE will be used to the maximm extent practi-
cable.

Vehicle Systems Tests shall be conducted at the Cmtzpctor'a
plant prior to acceptance of the satellite vehicle by the procuring agency.

The purpose of these tests shall be tc verify that sll vehicle subsystems

Opeuu individuwlly and concurrentdy within specification limits, and

rq;resmt m ymidul \y another contraeter across & mechanicsl or -+
electrical interface. However, all simulators shall exhibit proper chare-
acteristics of loading snd Wc response as defined by the respective
contyectors and per interface sp.cxnatm.

Traw

At the lameh Bitc, the satallite vehicle shall be inspected to -

e

@:lmthtnommhm mt;inodutnsultofnhipmnt. Prior to
btbllnng the vehicle cn the launeh stand, runctlmal tests shall be per-
formed for those items of equipment requiring confildence testing at limited
_time intervals, to maximize the time that the vehicle may be held m stand -
prior to recycling. After erection on the lewch stand end mating with the -
‘lstagc 1 Booster, the vehiclo shall be checked-out for joint compatibility

ﬁthtbhlm«ofthohmchcmﬂmtm, mmm.emumm

A
Tat

. comtes-iom and lemehed. Status unzf.onng ahall be provided to swpert

ERC LN S T
X IIN T
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gredations in performance and reliability so that the vehicle can be lsunched

within 2k hours vhen so directed.

Mechanical and electrical AGE ehall be provided to implement
the above stltcd.c.onccpt. Ground bandling dollies, slings, and fixtures shall
be compatible with vehicle hardwere t0 ensure that damage to vehicle is not
incurred es & result of handling. The Satellite Vehicle Contrector shall
cubsttnthto the adsguacy of his AGE prvvisims by the preparation and sub-
mittal of an AGE Plan. This plan shall provide for functional and reliability
analyses of AGE, and for the collection and reporting of AGE faillure data,

Satel 1ite vehicle AGE shall considsr but not be limited to the folilowing items:

rmeu@ msmm
Checkout Test Equipment
E. ILoading Equipment for Expendables
F. Crowmd Electrical Power Equipment
~ 6. Ground kwixm-xttl Control Btmipmt
. H. Lemer ccntm !quip-nt

3.3.1.2.3 Zecilitie A
The Satellite Vehicle Contrestor shall identify all facilities

mu:lruunu necessary to tdm:oqrt the factory-to-lamch sequence for his end-

m-umre mmt:mumn sball be in accordance with the vehicle

tutmdmphnl. mucmwmﬁthtmmiwmhdto

e m.mm shall be 18entified and substentisted. Teility requtrencate

P man emsihr, ks mt e 1indted to the folleving:




reero (D .
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— A. Asseumbly Bullding
B. Test Facilities

C2, Clean Room

3.3.1.2.4 Satellite Vehicle Structural Envelope Requirements

" aetellite venicle equipment shall be contained within the struc-
tural envelope of the SO1B, TFigure 9 presents the genexral arrangement of
pripary equipment and major dimensions. Inatallation of equipments external
to the vehicle structural envelope, necessitating the use of additional
serodynamic fairings {8 to be svoided. The necessity for such 1,nstallations

shall be subltantinted and sccompanied by dmihd analysis of the effect

IR

. mmmmmmmcu-wmmmm
' _quip-mt tavolved,

3.3.1.2.5 Satellite Vehicle Effectiveness Requirements

 The satellite vehicle shall be ecupatible with functions, scheduls,
uu‘bmty, and utility ;eqvnrmntl of the @l System. Equipment and volume
utilisation shall be related directly to functions necessary in accomplishing
ﬂn- missien. Vebicle relisdility shall be enbenced by providing redundancy
_fur eubsystens snd/or cmti critical to the mgsion, vithin the bounds
of pcfar-qcc/veight constraints. Interchangsability and maintainability
of equipments, together with loclltical support of spares, shall be provided

to support the laumch and arbitd ob:ectim. Requirements for launch-holds

and recycle from the lmahpd:ﬁnnnctbc mare stringsut for the sstellite

nhich than Tor the mlud .
o 1 wmm f
N 3-3 o3 ;

| 33:1.3.1 Cowmmntostion ead Cogtrol Requivements (0 8 ¢)

WIS
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3.3.1.3.1.1 Command Subsystem (Missile-Borne)

The satellite vehicle command subsystem shall provide real-tims

and stored commnds for controlling all required events from powered flight

-through separation of the two re-entry vehicles. Critical functions shall

be backed up in such a manner ag to maximise assurance of successful commande

"ing. A system of command interlocks shall be provided to minimise the effects

of inadvertent or covert commmnds. A block diegram of the C & C subsystem

is shovn on Figure 10.

»

., A. Re;l Time Comnd%

o et d

- Mchlll bo .cconptnied by nmetioml telemetry

' witicteim (vhe:u pouiblc) couvmient ipn real tims. Reel time commeands

for Satellite Vehicle functions shall include but nut be limited to those

liated in Table 1.

»
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— ; ’ Table 1

Real Time Commands .
Analog Digitel Secure
& Band
& No. YEFY URF S Band: VAP 8 Band

Orbital Programmer Increase/Decrease
% Orbital Programmer Ten Becond Step
" orbital Prograimer Reset

Select Even Orbit Recovery

Select 0dd Orbit Recovery

V/h Btart Level

Orbital Programmer One Second Step

'V/h Half Cycle Level
Camera Program Select
-V/h Delay Start Positi

’mc&.f‘;ﬁn'

T 4».;

X

b4

1
Sy

r,—-‘-u‘/.o-.‘ N

- Dreg &.n-up Sytm Mh
DISIC Camera Mode Belect
Operstion Selector No. 2
Lifebost Next Orbit
. Primary Next Orbit b ¢
e Fanorenmic Camers Ho, 1 Bxpoaure

a Control Fail Safe
Pancraaic ¥o, 2
Control mc:.n:‘re - E’P““"b .
Panorsaic Camera No. 1 Pilter chaneo
Pancramic Camers No, 2 Pilter Chlnse
Exposure Caitrol Delsay S
Yav Programmer Ensble/Digable .
HISIC Camers mt/we-t/notn/orr 4
Fmergency Ops. Select/Mode Select nypau
Pan Barly A to B Switchover . -
DISIC Barly A to B Svitchover
Recovary mh #f )
: Recovery Exable #@
~— _ Lifeboat Fasble ﬂ. -
T 4. lifeboat Exmble §2 ;
T Teiemetry & Pescon On(m 520 ucmda)

GCFO PN EBowoaawiEw -
Do B M B BTN B 24 b B4 b b M M

e

b4

i

Mor B M M M M
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Radio Guidance Commands

The radio guidance command link shall use a continudus tracking
X-Band radar which shall pulse-position modulate the command speacing between
continuous pairs of address pulses. The commands used are listed in Table 2,

Command Destruct

’ The Stage 1 UHF Commend destruct subsystem-shall be equipped to meet

or exceed the minimum mqureﬁeuta of the Western Test Range as specified in

R APMIC Regulation 80-7, "Airborme Flight Termination Systems", and as described

e berein in Sectionm 3.3.1.3.8.

tougocma- wfm'prmaed to initiste vnbicle and payload

g Fa

> ‘}‘1 54

,,_f,_.me:lm dxn'ing,ucent, nrbinl openticnu, and during e.jection ot recovery

Stm-ed eomnds rer utallite vehicle and paylead functions shall i

inclmle but not ba limited to thoae listed in Table 3.

_ ‘!Ible e B
Ly B Rndie Gnidmce Cc—ndn ' _ . e

—

. 1 1 umnmm.cuugﬂ (M)-Stagel
ey 2 'i cw Sq:u‘tim

m 2 Velocity Meter Eoabls, i:.:




S ‘ Table 3
STORED COMMANDS - VEHICLE
Humber of Command
Fupction Coumands Mode
Ascent FPhase
Booster Separation Backup 1l Standard Timer
" Enable Radioc Guid, Stgering 2
Fogine Ignition Sequence 4 " "
Flt. Control & Attitude Functiems 15 " "
Digable Radio Guid, Steering 3 " "
‘Engine Stutdovn Sequence (Beckup) b " "
Switch ™ to Orbit Mode 2 " "
g ‘ Switch Flt. Control to Orbit Mode 1 " "
o Arm Backup Rev. Pyro Pwr. 1 " "
1. " B
1 " !,_ ;
SRR 1 Brush Orbital Prog. -
' Enable Tape Reset Coumand T " " .
s Tape Index & Subcycle Identif. 1" " "
Beacon & TM Link I Off 2 " " .
Disable Tape Reset Command . 1" " "
Re-entry Exacute-odd Orbits 2 " " °
Re-entry Execute-even Orbit 2 " " "
™ Link IT On ’ s " "
: mow . v& - 1 " "
Pre-launch 'l‘apo Index 3 1" " "
DregeMaXe-up = > - 3" " "
’itf'j,;'_' ‘ Recovery Phase - Primary R
; Vehicle Pitch~down bhncuver Primry Recovery‘,'."'_

: ﬂrf (D:(AN)

RN Flt. Control & Attitude rmeuom'
o Vehicle Pitch-uy Manewver - C-
~ Reset Recovery Timer -

L o IV

L Mload Cq-nnds (Bee leh h) LT

T ' Kecovery Phase - Lifebomt':.-

~—

!
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_ Table 4
- STORFD COMMANDS - PAYTOAD
] No - Coumand
FPunction Commands Mode
Ascent Phase
Bwitch Power for Early Door Eject 1 Sep. Switches
Switch Power for Ca.méra, Cagsettes 1 Standard Timer
and Door Eject
Orbit Phase _
Orbital Counter 1 Brush(s) Orbital Prog.
Clock Interrogate 1 " " "
V/h Programmer Start Pulse _ T " "
" T/M Enable 1 " " -
Camers (ON_OFF) Sequence Programs 1'thru 9 18 " " "
= o it Bodundant. O£ for AlL Prog " . ;
o '!ap.‘necm—aarae-a-in o 1 " Pooow '
zape" Recorder Read-cut 1 " " "
' o -7 gpe Recorder Step : ) " " -
e Tape Recarder Track Switch - 2 " "
Pajlosd: Exfiosurs Control . S " "
* DISTC ON/OFF 2 ™ " "
_ Brush Intermix Advance 1 :
- Recovery FPhase _ . Both Primery and Lifebost
Arn No. 1 C&psulb Eject ' : ) Recovery Timer
| | | (o1/Ax)
!r-nltcrl’wr tolo.lctpsule 1 . "
G i Elestrteal Pleepnnect s 1 " o
Pire No. 1 Capsule Eject Squibs 1 . "o.
Switch Over to B Mission. : 1 P/L Punction
o Arm No, 2 Capsule Eject - ) 1 Recovery Timer
- Transfer Pvr to No. 2 Capsule 1. " "
- Electrical Disconnect 3 1 " "
Fire No. 2 Capsule Bject Squidbs 1 " "




- ' 1. Standard Timer

The Standard timer shall provide capability for discrete
time: interval commands with two to five funcitionel events activated at
each interval. The totel rmning time of the ascent timer shall be at least
6000 seconds. Timer setting resolution shall be 1.0 sacond with a repeat-
ability of 0.2 secomds.

2. Orbital Prograrmer

The orbital programmer shall provide a capability for
52 stored commands (trushes), cperating with 13 brushes each on L reels of
punched tape, Tape length shall be compatible with the mission duration,
and tapes shall be capeble of maintaining synchronization by resetting +
150 seconds of programmed events with the determined position of the

Satellite Vehicle. Accuracy of the orbital progresmer shall te plus or
o ;s_rkninul 3.5 ncmdl, Melndjng the etfect of tolermnces on tape punching.
Ll - 3. Raeonn and Lifeboat THmeys
Sl The recavery and Lifeboat timers shall provide a capebility
»  to initiste at lesst 1k events each. A reset fimction shall be provided to
reset the timer counter to the initial count, and t0 reset the output relays.
Rormally, the reset pulse shall be generated by the timer at the time of its
last event., Timer accuracy vhen installed in a system shall dbe plus or minus
0.5 seconds or 0.1 psrcent dbetween events, whichaver iz greater.
3.3.1.3.1.2 Instrumentation and Telemetry
Provigiona shall be made to incorporate instrumentation in the
Satellite Vehicls t0 previde timely and accurate data for the pre-launch,
launch, orbital and the recovery separation phases: of operation. Con-
siderationg shall be given to dsta requirements on a real-time and post-flight
‘ basis. The Satellite Vehicle shall provide the telemetry equipment for trans-
— mitting vehicle and payload resl=-time and stored deta to the ground statioms.
/M4 trensmisgions in the 215 to 260 MC/sec band shall be employed. (Figure 11)
A. Sensors
Sensors shall be provided ss required for instrumentatiom
of the satellite vehicle. Sensors shall have adequate dynamic reangs,
frequency response chnncteristics and accurscy to mest the program requin-
N ments. Insofar as pouible, sensors shall provide an output that can be
- directly correlated vith th‘ ctlihrctim pointl.
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B. Reserved Subcarriers for Payload .

The payloed vill require 10 chsnnels, four of vhich ghall de
commutated, two on & 0.4 x 60 commrtater (24 samples-per-secand) and two on
& 5 x 60 commutator (300 samples-per-second). Critical momitors shall be
supplied on more thm one T/M channel.

C. Telemetry Error and Signal

" Overall) vehicle telemstry subsystem error shall be defined
ta include, all error sourges from the trensducer's cutput terminals to the
transmitted RP signal inclusive, Each error contributing elements maximum

» specified error shall be considered. A1l such error values shall bs squared,
the résultiing squared values added together, and the square root of the resulting

sum shall be taken to define overall error. Any error correction techniques

shall not be considered in this definition of error.
xnltm,cmtndmdeghuchnbc+3$. - :
2 R R overmll error for stomutated date, vhich bas gone
~ through the cyclo o:t nhich tape ucortnng and subseguent playback, shall

‘ot exceed + ot

Under canditiocss of RF signal strength well above threshold,
no typical data channel shall contain bum, ripple or noise with a combined
anplitude exceeding & 29 RS value with respect to a full scale data range.

For telemetry signal reception: and _processing, recelvers

"~ with an IF bandwidth of 300 Kc/uc shall be used. Subcerrier discriminators

shall utilize TRIG input tuners and nt.ndar&owpuc lov pass filters. The
satellite vehicles!’ tola-try subsysten duign shall be compatible with these

eauuticnl o

E. m:-.

Transaission shall be in the 215 to 260 MAZ band and conform
to IRI0 requiremmts. Trensmitter output power shall be & minimum of 2 vatts

(1.5 vatts st the anterns terminal).

F. Subcarrier Oscillators
'n:embcnrriaroocnhtoru-mlutune ltmdudmmmds. »

mmsubmquﬁuthdmumlnmnnm

deviated by full lﬂl‘ Gltt.

'm.a+z$o:whww.nwmunm Wr'n frequency is -
The subcarriers frequency deviation shall h -;"

-
[

Maximm oversll error for




— proportionsl to the modulsting voltage (positive frequency deviation for
a positive modulating voltage) with a linearity within + 0,5%. Harmonic
distortion shall not exceed + 1%. As a design objective, no subcarrier
oscillator shall be capable, under malfunction conditions, of generating
an output frequeney which interferes with other subcarrier oscillators.
¥, Commtators
Comuutoi's shall heve proven reliability and compatibility
with 3CF decommtation equipment. Either non-return-to-tero or return-to=
tero pulse train formats may be used. The total error contributiom of any
commtator for all combined causes shall not exceed # 1% of full scale.
- At least three calibration points shall be provided in each commutator's
K pulse train which are d.irectly referenced to the applicsble instrumentation
- pointa.
s ak : G, Commtated Dats @rouping
Go-xtttad uu mn be p'oupd to ncmuto the orbital
_eommung of thc vehicle. AL commatated dats shall be capable of
sutomatic decommutation using standard equipment as novw provided in the
Satellite Control Facility.
H. Calibration Pointse
Fach comsutator shall contain calibretion points for at least
0%, 50%, & 100%, of the subcarrier bandwidth. Cslibretion points shall be
chogen so as to be compatible with SCF autocslibration technigues.
Y. Calbretion Books
A calidrstion book shall be provided covering sll satellite
vehicle instrumentation. In sddition, a similar calibretion book, shall be
provided covering all paylosd instrumentstion. The calibration books shell
contain curves or tables for esch instrumentation point relating the magni-
— tude of the physical quantity measured, in engineering terms, to the related
: gubcarrier oscillater's sutput. The subc;nior oscillator's outyut shall be
" expressed both as & percentage of full scale and as sn absolute frequency on
‘the same sheet previcusly mentioned, or in the case of the paylosd, danta may
bccxwoutduu funetion of voltage. -
| The Agena 801D telemstry shall utilize tve separste VEF MM links.
Standard IRXG mortiml bandwidth M subcarriers shall be used for con-

- o tinuou chnnnoh nnd for co-ubatd hu. A rcpromtttin u-ignmt of o

1(




Table 5.

Typical A.si@mnt of Data Channels

B i o T PP DU VA

e Mede —
Ascent | Orbit
e e e = . ——
Vehicle Vehicle {
Vehicle Vehicle ;
Vehicle ) Vehicle .
Payload Vehicle
Vehicle Paylosd '
Vehicle Paylosd ’
| Ventele 7. Payloed
Vehicle Paylosd
Vehicle Paylosd Commutated (0.4 x 60)
Vehicle Commutated Vehicle Commutated
13 Payload Payloed Commutated (0.4 x 60)
1b Vehicle Vehicle :
15 Vehicle Commitated Vehicle Commitated !
16 Vehicle Commutated Vehicle Commutated 1
17 Vehicle Commutated Vehicle Commutated ;
| 18 Vehicle Paylosd :
Link 2 - ;
9 - . Dec. (Z0RRO) Dig. Dec. (ZORRD) ;
10 ‘
12 Vehicle B/U Commutator * Vehicle Back-up Commutator
15 P/L Comsutated (5 x 60) Paylosd Commitated (5 x 60)
16 P/L Commstated (5 x 60) Paylosd Commutated (5 x 60)
18 Fayloed Tape Recorder Truck P
r Payload Tape Recorder Treck 2




Telemetry subsystem specification and the telemetry channel
assignment lists for each flight shall require approval of tb-Prognm
Directorate and the PSAPO. prior to implementatiom.

3.3.1.3.1.3 Tracking

The primary means of tracking the satellite vehicle will be the
8-Band radari operated by the Satellite Control Facility. The satellite
vehicle shall contain en S-Band transponder and antenna compatible with the
8CF tracking redars. The trunsponder and antenns system shall provide a
system margin of 3 Ab. at 875 nautical miles slant range vhen operated with
the ground equipment described in Section 3.3.7. The tracking transponder
shall have a proven flight reliability.

3.3.1.3.1.4 Stored Data

A mgnotic ttpo recordnr/reproducer, baving proven flight relisbility,
-h-n ?f'incl hg' the .talntc vchich for the purpose of storing vohich
e paylond au‘ﬁm; periods of time when the vehicle is not within range
" of sn 8CF ground station, The tape recorder shall have dual track data
recording capability with s read-in-to-resdout ratio of 26 to 1. The maxi-
mum readin time shall be 182 'minutes from a 1 x 60 or & 0.4k x 60 commtator
vith equivalent resdout time of spproximstely T minutes. The signal response

shall be 300 cpe, orDCtoGOpy.ca-nttted.

’ The d.uigx, ccn.tmtim, and qmliﬁclticn of satellite vehicle

”oquipnnt ohpn consider the environments described in Sectioms 3.1.3.3.1,
3.1.3.3.2, and 3.1.3.3.3. All Agena EC1B squippent shall couform to the
requirements of IMSC 6117B (or D), "Genersl Envircnmantal Specification for the
Agens Sstellite Program” except-as specifically suthorised. All P/L equipments
shall conform to the requirements of T3-6-002.
3.3.1.3.3 Guidance and Afiftude Control Requirements

Attitude control ehall be pvvided to stabilize the satellite vehicle =
during the ucoud l'agc of ronrld night, ineluding any unpowered cosst phages;
during tha on-orbit op-ntit‘n, &uring the de-boost phase to initiate ro-ontry

. ‘of the satellite :ncovory vmem, and during Orbit Adjust Meneuvers.

It is desired to use u fov guidance ané control components as pouib].u.
Hence, the same cmmun_m be used cu-orbit as in the sscent de-boost
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‘and OAS phases within the bounds of practicability and relisbility. It shall
be a syster requirement to back-up the critical de-boost sequences vwith a
redundant attitude control and orientation system capable of one operatiom
minimum,

Attitude control requirements for the above mentioned phases of flight
shall be ss follows:

A. Ascent Phase - At terminstion of 8tage I Booster thrust by
guidance discrete command, the satellite vehicle standard timer shall begin
operation. Subsequently, at the time of Stage I vernier engine cutoff, the
inertial reference gyros in the satellite vehicle shall be uncaged and the
horiron sensor fairings ejected. A coast phase shall be initisted upon
separation of Stage I from the satellite vehicle by radio guidance discrete,.
Immediately following physicel separation the optical doors shall be ejected
mﬁﬂn cantml of.ihe satellite vehicle atiitude and retes about all three
axas. sball u”himm, utiMsing the vehicls reference sttained st VECO.
"T!h{ﬁori:on sensors shall reference the roll axis to the sarth horizon.
mginc iqnitton shall be mitht.d by signal from the standard timer and
engine shut-down initiated by the wealocity meter after a predetermined velocity
to-be-gained bas been achiaeved (backed up by s standard timer signal). The
velocity meter shall be enabled by & redio guidance discrete command. During
. the burn period, pitch and ysw cootrol shall be provided by hydrsulic actuation
of the gimballed engine while roll eontrol shall be maintaimed by peuntic
ractim control Jets. - Radio guidance commanding shall be utilized throughout
the major portion of the uirn period to provids pitch and yav steering commands
to the satellite vehfeles. " At orbit injJection, the required accurscies fcr-
nissions are as givtn in Tadla 6. ' :

- mble 6 Dicpcrlions ot Orbit Injection
o Parametey | Pequirement (3o-) | Objective (3o-) |
) Orbital Pirted s . | + O.2Omin. +.005 min. . .-
Atitude of ?crigqc + 5 n.m. 41,5 nm,
Arguhant. of hnga +20° (6> .008) . +5° (o> .008)
N - 180° (s $ .008) 3 A
Ineumtim'wﬁ_‘ o+ 6.25“;" R

#* Notet With. prupdhnt cmth;mcy in fun
provedbility ot mc-u to .chun p.rm



B. Orbital Phase -

to sn earth redius-vector.

DATE

Throughout the orbital mission, excluding
de-boost sequence and orbit sdjust maneuvers the sstellite vehicle shall
remain oriented in the ™noge first™ positiom with the roll axis of the
vehicle aligned with the resultant ground treck velocity vector and normal --

The folloving pointing accuracies and sngular rates shall include
8ll the exrrors from the true local vertical and true orbit plane to the

reference camera axls. As such, these sccuracies include the attitude control
sccuracies and the alignments from the control system to the payloed optical
or mechanical reference axes. While the paylead equipment is operating, the
satellite vehicle will be subjected to the following momentum undalances:

Torgus Worst Case Mode
1.09 £t 1b seconds Mono
b.0b ft.lb.seconds Stereo ¥
‘-‘5 !t.lb.ncenda Yono

Axisg Torgue

Pitch 8 rt.3b,
Yav 16 ft.lb.
Roll 2 ft. lb,

- Painting accursey roquimnts and peximum linit cycle rates are

-given in Table 70 ’

!41:10 T Pointing Accuracy and Rates

ction __Requirement _Objective
teh Attitude +1.5° +0.15°
Attitude +2.0° +1.10°
Roll Attitude +1.5° . +0,715°
tch Rate 016 _dtgfuc , .008 deg/sec.
Yav Rate 016 deg/sec .008 deg/sec - .
Rate 002 dag/sec . .01l deg/sec ~

')hnovgl

hm.-mrmwam-;.mmm.
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— The above accuracles are required during payload operation. At
times of no paylosd operation, reduced accurscies are acceptadle. In
addition to the sbove requirements for stabilization, the satellite vehicle
shall be capsble Of being maneuvered in yaw. In response to a payload yaw
programmer voltage, the vehicle shall be positicned in yaw to 0.25 degrees
per 1.6T7 millivolt of roll torque input with a stabilization time of 6
minutes.
‘ C. De-Boost Phase
The de=-boost sequence for the satellites vehicle i3 controlled by
signals from a DI/AR recovery timer. Upon the programmed command, the
satellite vehicle shall pitch down a nominal 120 degrees from the local hori-
zontal, vhile orbiting in the ™nose-first” attitude, and hold this sttitude
N with respect to the local horizontal until the recovery vehicle has been ejected.
T o tise reguired {0 pitch down shall be sgproximately 60 seconds. After -
; &Mm vohich t;ncua:, -fhc satellite “'nhiele shall return to normal cn-ozbit
e tch sttitude, 'J.blmnm ‘for attitude referenced to the local horizantal
& ¥ ““and orbit plene while in the pitch-down condition ere given in Teble 8. -

Table 8 Pointi.ng Accuracy, Pitched-Down Attitude

Function * | Requirement ﬂs‘y biective (36)

Pitch Angle from Tocal noruonm T 26.5° =
( Taw Angle from Ozbit Plame | +1.5° $na° %
; Roll Anglo from Radius Vector | ¢1.3° #a.0°

Rt In the event of . ‘malfunction in the primary attitude control -
RN "’suboystm, s back-up stabilizatien systen {Lifeboat) shall be acti'nbed i
: by & secure real-time command. This 1ifebost system shall be capabie or L
\ perfoming all de-boost sequences ncceun.ry for prayarly ejecting one re-entry
’ vehicle from the uumu vehicle. U‘pm initistion, the Lifebost subsystem
‘lt-.n be capable of orimting the utn:l.:l.ite which from s t\ﬁ:l:lns mﬂ‘ of
80 degrees per secand -b;nt any exis, and e cupblc of holding the d.-boost
cuenumu for & nin.‘unm ez 30 seconds. Lifbbett sttitale camox u ;
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— and keeping the roll rate below + 2 degrees/second. Lifedost shall be
capable of acceptable performance on North to South passes, and the
ability to perform acceptably on South to North pesses is desirmble but
not presently required. Pointing accurecy required for Lifebcat is plus or
minus 10.5 degrees to the local magnetic vector referenced to the required 120 4
degree pitch down orientation. The vehicle shall not be re-oriented safter
Lifeboat useage.
D. Drag Make-up Phase
The vehicle shall have the capability to fire in boost or ds-boost
by using one of & set of solid rocket motors. These rockets bave the following

characteristics:
Vacuum Thrust 137 pounds
Total Impulse - Vacuum 2250 pound-seconds
(Burn Timess 16.5 sec)

Fominal Delte ?tloci'cy/noeht 1T feet/second _ Lo

" “gatellits Vehicle iristics - E
" The following estimmtes of satellite vehicle mass characteristics
are p‘roviaod in Table 9 for preliminary sttitude control system design.

i . Table 9 « Estimated Mass Properties, Satellite Vehicle

Center of Gruvit 2
Wt. g_gm_u:cgos | Moment of Inertis (Slug f£t%) |
Condition # Ivs, | X Y |2 [ (Pitch ) ¥, (Yaw) '

Separation from 17601 { 32T.1{ 0.20 { 0.1k | 16,hsh 16,437 | B2
Stage I Booster v : ' 3

Ignition Welght | 17593 | 32T.2{ 0.20 | 0.13 | 16,581  [|16,868 | o
Bumout Weight | ~ B6| 270.1| 0.86 | 0.56 | 9,977 9,90 | ¥9 -
Wt. On-Oxbit © hat| eme.r| 0.86 | 0.56 { 8,867 9,850 | 309

3.3.1.3.% Power Supply Hequirements
T The electrical power and distribution subsystem for the satellite vehicle

shell comprise s direct current power source, & power distridution network, e
~ and power conversicn snd regulsting equipment to satisfy the requirements of i
‘vehicle and peylcad cperaticn. The direct ‘current power source shall consia't Dt

' of hetteries baving sufficient cspscity to supply electrical snergy for all ™
# NOTE: Does mt includc 511!} rockets : o
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vehicle and psyload requirements from lift-off, through orbital flight, and
until separetion of the second re-entry vehicle. Requirements and charscter-
istics of the sstellite vehicle electrical power subsystem shall be as follows:
A. Powey Source - The pover source, comsisting of an adequate number
of batteries, shall provide the electrical energy required to support vehicle
and paylosd equipment for the assigned missicn ocperation. The power source
shall meintain its voltage between the limits of 22 and 29.5 volts D.C.
meesured at the vehicle bus. A ceapability to provide electrical emergy for
nission duretions of up to 1h days shall be inherent in the design of the
gatellite vehicls, but amployment shall be contingent uwpon mission requirements
and the performance availgble during sscent flight. The number snd type of
betteries to bte carried on any perticular flight shall be besed on a detailed
electrical locads snalysis for that mission., In satisfying the losd requirement,
the m source eonﬁc\mtim oh;ll cautder the following factors:

Mmy mtm nvi.rmunt and the consequant effect on -

Py

¢, Kectrical power profile charecteristics including surge

ch.‘nctcrhtico of pyrotectinic devices snd paylosd equipment.

4, Activated stand time capabilities of the battery versus time

m battery sctivation through mission completion.

e, Battery veight as & function of missian duretion and mmblc

i"voi;ht and sptoo varsus performance cspability for the sscent flight.

‘A power margin of 5 percent over and above the predicted -3 o~

3 loul Wu sball be pmu.d for each night.

~ B. Paylosd Electriceal Regquirements
o The satellite nhiclo shall supply electrical power to the payload

" us stated below snd in sccardence with the Batellite Venicte/Paylosd Interface

" Bpocine-tim (r3-3-023). l'ﬂd.-tod -x:lmpcﬁmd pover requirement is
,9°° watt hours per dty vith thc following requirements: (14 day sverege)

-
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8., Unregulated DC with s maximm lced of 30 amps continuous, with

-GO.nppaknottoexceedsoomleds (&uty cycle of 20 minutes on and
TO minutes oft).

b. »00 + .008 cycles at 115 + 2% volts AC vith an sversge lcad on
Phase C of 0.6 amps continuous and peaks of 0.85 amps for periods not to exceed
500 ms (with a duty cycle of 20 minutes cu and 70 minutes off); and Phase A with
an aversge load of .1 amps continuous,

c. Unregulated voltage for pyrotechnic actumtion with pesk currents
of 60 amperes and pesk duration of 5 milliseconds vhile meintaining e buss vole
tage of 1k to 29.5 volts D.C. at the payloed pyro connector.

C. Electrommmmetic Intexference Control

The satellite vehicle should be designed to comply with MIL-E~6051C.

A1l subsystems of the satellite vehicle should comply with MIL~I-26600 and

. YE1~E-6051C except a8 Bpecifically suthorized: components should camply with

MTOMB {maqseu) 7 Kn "electrical “interfermce control plan should:

“be originated and -ploy.a in the design, fabrication end test of the satellite
‘vehicle. The payloed shall conform to Specification IMEC T3-6~000.

D. [Electrical Wire Harnesses

The electrical wire harnesses shall provide suitable electrical
paths for the distributicn of electricsl pover and signals to satellite vehicle.
and payload components and msjor elements. The viring shall be such as to
minimise noise snd interference predblems through wse of twisted pairs, shields
snd coaxes. The barnesses shall be suitable for use in & vacwum envircument.

" fhe maximm voltage drop in dny individual oireuit from battery to using
. component (o paylosd interface), snd return, ettributable to the harness,

ineluding ecnnoctorn, shall not exceed 0.5 volts D.C. Voltage drops in
primaxy leads of up to 1 velt are permissable where this can be shown to be
consistent with voltage requirements at the component, and does not involvc

‘ "oemumgmuuneo of two sr more ctnpmcntl 1uungtom mmtermce
R problea. B
‘ i 3 Allncmtpmnchniclaulhubecmctdtoumu,w
- isolated primsry bettery. The isclaticn uohmbommnth-em-
"‘pxnmo:mumtmnrmm " Pusistors shall be provided
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— in all pyrotechnic eircuits to protect the vehicle power source and distribution
networks from short circuits that mey occur during and after pyrotechnics
firing. Viring circixita to pyrotechnics and return shall ve capable of handling
the maximum all-fire current of the pyrotechnic device, Power and pyrotechnic
haTnesses may be grouped end routed together, but shall be separsted (as an
objective) from harmesses for instrumentation, commands, and test plugs.

B. Extemalz Internal Power Transfer Switch
An external/intemsl pover transefer switch shall be used before
1iftoff to transfer the AGE power eupply to the sstellite vehicle operational
power supply. The transition from external to internal power shall be made
80 a8 to have no deletericus effect on the satellite vehicle’s compouents or
subsystems operstion,
F. Grounding, Bonding and Shielding
4 Grounding, bonding and shielding of electriecal subsystem cmpauntl
' aeeu-amcq with IMSC MAT969B (Agens).
&. Interncc Conncctm

» - The satellite vehicle shall provide electrical connectors at the -
forward interface for the payload and at the aft intsrface for the Stage I :
booster., Separate interface connectors shall be provided (if possible) for f -

each of the following functional categories:
a. Pyrotechnics
b, Electrical Power .
¢, Commands ]
4. Telemstry Instrumentaticn
3.3.1.3.5 “traciirel Design Provisicos
The design of the satellite vehicle shall mviac mounting provisions -
g -for 81l subsystem equipment in a manner that affords compatible equipment 3
JRER—— envirouments, mmss property geuptfbmty, and structural integrity over the
Eo full renge of mission couditicns. Design provisions shall consider but not de
limited to the following items:
A. Equipunt nccuul.)uity
Acrodyunlc hutins protection -
c. Mecnt venting rqun--ntl

Al YN
J-

SN ; ) | 'D. Pyntochnic. pavhim and environments
=5 l- Orbital Cn'irﬂﬁfl m )ruomtim of thorn.l surhco Tedistion . s
- cnaracteristion. -

. l'!! -;! l_]lﬂ‘l i_ K]
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— . 7. Attachment and separetiocn provisions
G. Dyoawic snvironments and physical clearances
‘ 3.3.1.3.6 Propulsion Requirements
_;' The satellite vehicle shall contain e propulsion system to provide
thrust for second stage boost &uring ascent into ordbit. The propulsion
syster shal)l consist of a rocket engine and companents required to develop
s nominal vacuum thrust of 16,000 1bs. The engine shall be designed for s
nominal thrust duretion of 245 seconds. The rocket engine thrust chamber shall
be mounted oo & gimbal ring and shall provide partial satellite vehicle sttitude
control during engine operations by meens of yaw and pitch thrust chamber
movement, Cylindyical shaped propellant tanks shall be provided to contain
s nomiral propellant loed af IH 54 Ibs. Propellants shall consist of Inhibited
Red Fuming Nitric Acid (IRFXA) as an oxidiser, the msymtrie.l Dimethylhydre-
ﬂgm) 88 8 fusl, 3
4 _",nlhﬁomusinhmhwrwth‘
‘&d restart of the rockst engine shall not be required.
mgino miticn tin ‘shall be ﬁthin + o.'r seconds of the programmed value,
- snd the engine shutdown imputse shall not exceed + 600 lb-seccnds. The
. Satellite Vehicle Contractor shall perform s performsnce error analysis for the
- purpose of defining the necessary propellant comtingency required to sccomno-
. date guidance snd performance tolerences cghtributing to performance degradation.
~ Normally s propellant contingancy shall be reserved in the satallits vehicle to
cover the yoot-sum-equared effect of winus 3 sigm dispersions. If the Stage I
©. 7 Booster 1s utilised essentfally to propellant depleticn, the coutingency carried
" 5% in the satellite vehicle shall provide for RSS dispersions in flight from lifteoff
- through orbit injecticn, n-T.nr, if flight Sate should indicete thmt predicted
dispersions ave cmmmtly cmﬁw, it shall be permissable to md.atut
the propellsnt cantingsncy to a m realisjic value with prlor spproval of the
_ @l Progrea Directorste. Ferformnce Targin and propellant cantingency sball be
verified prier to each 241 vehicle lawch." ‘A@BProgran 1sunch shall not be
;.- conducted wider conditioms that yhld negative pm« mrgin, or s pw
£ pellsnt contingney correspanding to less than & 90 percent probability of
O %.cnmmmmmmn, nlm Sirected 1o the emturyhyﬂu.?rom
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- 3.3.1.3.7 Guidance Requirements - Ascent
' The satellite vehiclg shall contain the vehicle-borne redio guidance

group for command steering of both the Stage I Booster and the Satellite

Vehicle during ascent flight. The vehicle«borne guidance group shall include

s radar transponder to sid ground tracking, s command receiver, and circuitry

for utilising the RF commands to control the necessary functions of the satellite
- vehicle guidance and control subsystem. Ccdmand signals -n;n be provided

from the utel.uto vehicle across the interface to the Stage I booster in

accordance vith provisious of the 8LV-2G/SC1B Electrical Interfsce «Tontrdl

Specifiddtion TMI 1418956 and the Klectrical Interface drawing 1376862.

The f\niction of the radio guidence gystem ghall be to increase guldance

-aceuracy by providing real-time gequenced events and real-time steering

‘corrections to the Thorsd snd Agene vehicles during their boost phases.
. Steari cmm,mmwmwomhncosntmsmubointhc ‘
% of vernier” mm, wnd, if nane are received, the vehicls guidanes  © .
' nnt nttituh emtz'ol submm shall continue to function in a prc-yrognmd SR
mods. Similarly, the sequenced events for separation of Stage I from the -
satellite vehicle, and start of the satellite vehicle Standard Timer shall be
sctuated by programmed stoyed commmands if they are not commnded by radio

guldance., It is not necessary that Thorad MECO and Agena velocity meter

enable commnds be backed-up by & programsed commnd, (since engine shut-downs
vm occur upan propellant depletion).

s Accurscy roqxnmtn for sscent flight sre given in Section 3.3.1.3.3.

3.3.1.3.8 l'_l_im Termination Subsystem - gg

¥ _ The sstellite vehicle flight termination subsystem shall be capable
of destructing the satellite vehicle in-fiight upon commnd while sttsched to
the Stage I Booster, or automatically in ths event of an inadvertent premature
separation from Stags I during uccnt. UHF command destruct recsivers shall

- be carried in the Stage I Booster. The satellite vehicle shall provide the

. .capabllity for carrying two rdmdnnt sets of destruct signals icress the inter-

- face from Stage I. tlditianuy, the satellite vehicle shall provide s destruct

- pyrotechmic ehm,ﬂumtontintotb charge upon receipt of a destruct
signal, the sctiveting destrust switch for inadvertent separsticn, snd all -
necessary uum“ dmutr: to ure the atcuiu vehicle prior to 1swnch

e

" and subsequent to seq- Iw LT E e e s
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The SO1B flight termination subsystem shall de equipped to meset the
minimm command destruct regquiremants of the Western Test Range as specified
in Aly Force Western Test Range Manusl 127-1. Command Destruct signal
provisions shall be in eccordance with the Interface Contiel Specification

betveen BLV-0G/SS01B (IMBC 1418956) and the Flectrical Interface Drawing
1376842,
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— 3.3.2 Pasyload

3.3.2.1 Psyload General Design Requirements

Gegeral Description
The payload section comprises a cone-cylinder structure housing the

camera equipment, satellite recovery vehicles, and the necessary payload

control equipment end electrical cabling. The payload section shall mate

to the forwerd bulkhead of the satellite vehicle (station 247) as shown

in Plgure 1. Total Peyload weight shall be less than 1750 lbs, The pri-

nary cemcrﬁ equipment shall consist of two hi-ecuity panoramic cemeras

mounted in a 30 degree convergent stereoscopic configuration. 8Simultaneous

operation of both cameres provides stereoscopic photograrhy. During

cemara operation, the lens assembly rotates (through 360 degrees) sbout

its vecuum nodal point to perform the pan function. As the exposure slit

- incthe sesn hesd - traverses the mein film freme, horizon-sighting cemeres,
s one- M{"Z’ﬁ@ end of the cesers film treck, shall record & vebicle
,lttitndo rotomco photogrcph on the film between panoramic freames. Time L

. #" refersnce data and 1dentifying informetion shall be recorded on the edge -
of the pan frsme, Lens rotation ‘lnd film trensport shall be powered from
the camera electric drive-motor through a syetem of cams, belts and gears.
Camers cycle rate and the IMC programmer voltege shall be direetly. -
proportionsl, selectable by commending the IMC programmer, to mstch the V/H
condition, The camera system -hall be capable of operation between the
sltitudes of 80 and 200 n.m. vith perfomnce optimized in the ares between
80 and 120 n.m.

Film tension is provided on cach side of the panoremic camerss by
drive motors in the supply and tako-up cagssettes. PFilm from both pan
cameras shall be routed threugh thi "B" satellite recovery vehicle (BRV),

-~ whose take-up spools sre locked to prevent rotetion during the "A" mission,
to the "A" SRV, Upon command, thée film entering the "A" SRV shall be cut,
the spools in the "B" SRV unlochd, and take-up mItnted for the "B"
misgsion. o e
» AMImpmedlto]JArIndum(Dmc) sbtllbotnltallod
\ adaacont to the "B" BRV to mvﬁe terrain and stellar photography for
~ ~ "A" and "B" missions.
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Progrems for cameras on-off operation shall be provided as stored
commands on the orbital progremmer. Progrsm selection, camera selection,
stereo or mono mode selection, snd V/h compensation shall be provided
through real-time commands.

At the concludion of the “A" mission, the "A" SRV shall be deboosted
on the desired recovery orbit. Initiation of the "B" mission shall pot be
contingent upon prior separation of the "A" 8RV. The fairing between the
"A" and "B" SRV's shall be retained on the Satellite Vehicle until jettisoned
by e signal in the deboost sequence for the second BRV. The utellite
recovery vehicle (SRV) shall be a modified Mark SA recovery sub-system
described in Section 3.3.3.

Aerospece Ground Egqui t (AGE)
‘equipment cnd g‘tgllite recovery vebicles shall be provided

; ‘ odmmg‘gm) to the Paylosd coqtraggor for in-
. tcgrttion 1nto the ‘mission conﬁauntion. The flight quload shall be
acceptance tested at the Payload &ntractor s facility prior to shipping
to the lsunch base in a flight-ready condition (P/L factory-to-launch).

At the lsunch site, the Payload shall be inspected to ensure that
no damage has been sustained as s result of shipment. Inspection shall
mot require dissssemdly. Puncticnal and compatibility tests shall be
perforned betwen the Paylosd lné the Satellite Vehicle during the Pwload
mating opcration

Machenicsl tmﬂ chetrietl m Ihﬂll be pmided at th. Contrasctors"
facilities end at the launch bau ko implement the Fectery-tco-launch
concept. Ground handling oquimt: slings and fixtured shall be com-
patible with peylosd bardvere to ‘énmro that demage to the Payload and
its equipment is not incurred as : "raault of handling or shipping.

S

!'acilitigs - T

The Payload Oontraceor mli.idontiﬂ all facilities requ:lments
necessary. to suppart the fao ; o-Inunch sequence for the Paylosd,,
Facility r.qui.ruents shall bo m aécordnnce vith. the payload test plan
snd AGE requirements. A Ml%‘g“requirmnta that are ngiquly o
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related to the @} Progrem shall be identified and substantisted.
Fecilities shzall be approved by the PSAPO. Facility requirements shall
consider, but not be limited to, the folloewing:

A. Assembly Building '

B. Test and Checkout Facilities

C. Clean Rooms

Struc Prvelope Requirements
Paylosd equipment shall be contained within the structural envelope

of the payloed section of the Sstellite Vehicle., FPigure 12 presents the
general arrsngement of primary peyload equipment and major dimeunsions.
~ The maximum diameter of the Payload shall not exceed the outside diameter v
of the Bstellite Vebicls at the mechanicel oterface stetion. Istells i
R oad e mﬁ‘w the paylosd structurel envelope e
: serody’ j ¢ fairings is to be avoided: The
m«mw for w.eh mtllhtions shll.l ‘be substantiated and accompanied
by detailed tnalysia of the effect of aerodynanic heating and loads upon
the payloed structure and upon bhe equipmcnt involved.

cat t wqui \1:] ' g
All real-time and steored e:ﬁ;ands required for peyload operations '
from 11ft-0ff through separation of the SRV's in the deboost phase shall
be provided by the Batellite Vehicle coumand subsystem. The Satellite
Vehicle shall elso previde the tclmtry lipk for pesylesd instrumentation
data prior to launch, sod frem 1{ft-off threugh separatien of BRV's. L
The satellite re-entry vehicles shall each contain beacon and telemetry B
subsystems for operation during the n-entry/reeovery phases as described :
in Bection 3. 3.3. ' e

The Pa;rlnad shall be capsble of pmgra—nd omeien for any portion
of the ground trsck ‘en any orbit.iuﬁng the active niniw life. Pre-
progreamed storod-eau—nds shall be cspable of ajustments through reel-

tine eo-mda to uwx tuc yeylost periods of opmmn and photogrlpbic




SVITNYI. NYd*

ss¥9 A7gdns
Kve ™.

LAY

e

()

B e e e -

. f..fw‘.! .‘.ﬂ.:

NCYRTHC TP

ZILAGRD QMVOENI QYOTAVE 2T ZHNOLA

R : .

L ...I.—l.wy “ ..A... v

o3

PR PR
o dA-3AVYLN

e,




Ve

ARA R F IR 2

&g

-2
B

P
-
P

load to yrovide tmely and accunte data for pre-launch, launch,orbital,

‘ stm-of-halth,: und ghell eonstf%ue 8 basis for real-time commend

DATE 1 June 1966

equipment functions to actual orbiul and ground track copditions during
the mission. Command functions shall provide sdquate flexibility to
acoommodate the mhined effects of ascent flight dispersions (10°), ard
variations. in orbitql parsmetersidua to atmospheric drag and earth '
oblateness.  Psyload real-time ccimands shell be accompanied by a
functional telemetry verification (where possible) in real-time. Real- i
time and-stored command requiremshts for the payload shall be defined
in detsil in the Satellite Vehicle/Puylond Electrical Interface Specifi- Ry
cation (msc Ta-s-oas) -

Inatrtmentation and Te‘];emetg | o

Provisions shall be made to incorporate instnmentation in the Pay-

tden phases of: .pmtion, Telemetered data shal)l

;1&; Fa

"%mn'ueqmte forﬁeuminmg equipment mode stetus and

decisions and malfunction dingnoais.
The telemetry links for pay}nad data shall be provided by the
Satellite Vehicle by means of ths m/m transmitters located on the
vehicle side of the interface. 'L'txe Batellite Vehicle shall also provide
a tape recorder to accommodate sfarege of peayload data with subzequent
Playback over 8CF. ground stations. P-ylocd {nstrumentation signals :
shall be suitab]y eanditiomd ror- comatibility with telemetry equ;lp-
ment in the satelut.e Vehicle. r;equirmnts for payload telemetry
eball be defined in.detail by the Sstellite Ychicle/Payload Electrical
Interfece Specmeauon (oec r3-a§~023)

) Bviro ta
The J3 System sball orbi
eondition.s of solar rediation
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and f£ilm transport, and for mainteining sligoments under conditions of

booster-induced envirenments during ascent snd throughout the subsequent

orbital phase. The payload section shall provide on-orbit envirommental
control es required for the gperstion and survival of the photographic
equipment.. These shall be as follows:

A. The camerss and film tracks shall be provided vith allight proof
environment, free of al) light leakage that could produce
objectienabls film fogging.

B. A pressure environment-shall be provided to suppress corona dis-
charge. The pressure makeup unit (PMU) shall be capsble of
maintaining presgures of 20 microns or higher in the payload

cylipdrical sections during camera operation.

Detachable doors shall be pmided in the payload structure

hre)tiul ‘vicvxns m “These deors shall provide protectien

“ to epti¢el equijhnt during ssoent end shall be ejected prior

to orbit injection of the Satellie Vehicle. The structure

shall elso provide boots or other similar devices to seal the
camsere equipment from external light.

D. Passive thermal ocontrel shall be provided (vhere possible) for
tenperature-critical equipment. The external surface of the
payload structure shall be used for passive tempersture control.
An optimm abserptivity shall be provided by surface coatings
and posaic patterns te maintain an average temperature of
T0 + 30 degrees Fahrenheit inside the cylindrical section of the
payload.

Foyer Supply Requirgments

The Satellite Vehicle shall supply the electrical pewer required for
operation of payload equipment. EKlectrical energy shall be made available
for the duration of active missien time at s rete compstible vith the
payload slectricel duty cyele. Psﬂpqd electrical pover requirements
- shall be Wmmmmu&mmm/mn& Klectrieal

m«apeelnuun. (n-cn-s-oes). The paylesd section shall pro~
',,mmaum_mmmmw oqun-nt hrnrd of the
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o= Sstellite Vehicle/Payload interface (Station 247). This shsll include
‘ all junction-boxes, cables and connectors necessary for the control and
monitoring of payload equipment.

& Btructurs) De utrements

Payloed structural design shall afford a light-tight enviromment
with wisions for achieving and maintaining a high degree of aligmment
weﬁracy for the panorsmic cemerss and film tracks. Design of the pey-
loed structure shall be compatible with the payload equipment emvironmental

requir-ents speciﬁod in T3-6-002.

gign Requir ts - Payload Equipment ‘
The fellowing is e generalized description of the equipment located

- 38 She &3 ) hylcnd nction. ?or dctailed description of. this equipement, ‘
A A6 appiicable 2
X - B Mﬂe Camer B -
| The panoramic cameras shall be capable of generating stereo~
soopic or monoscopic photographs at altitudes between 80 and 200 n.m.
Filn width shall be 70 millimeters. The cameras shsll have a sustained
operationsl capability of 20 mimites operation per single orbit. The :

panorsmic scan angle shall be 70 degrees vith image motien compensation .
provided during scan exposurs. Dets required to identify mission reference
time and camers serhl niumber shall be recorded during exposure of - “
panomlctmes Btu'cofpau shall be recorded at the beginning of '
each instrument startup,. 'omm nn.rktng shall be limited to the first
five conascutive freames from the stlrt eof pass mark at each instrument
startup, . '
B. .2‘.;..1‘&

. The panomic CARSTA m“mn be & Petzval with an sperture
off/B.ﬁlndctoulhngthot / inches. The lens.shall be focused.
tor orbital vsouum aonutiou. . ;?& )anornic camars- lhtll dcmnsmh
. mm-n @n-ic..gaolutm of né ‘1ines per millimeter natn; s Lo
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e Notion Compensati
- hehvpanornic cumera shall meorpbrtte an Immge Motion Compensation
e (D) mechanism to provide relative velocity correction during the scen
exposure, The INC shall be accomplished by a cam that pods the instrument
at a velocity proportionsl te the camera cycle rate. The range of IMC
edjustment sball scocmmodste cemera operstion at orbital altitudes from
80 to 200 nsutical miles with orbit eccentricities ranging from zero to

AN 0.033. The camers cycle period shall be adjustable by command in flight .
I and shall be repestable to lpereent. o

Scan Drive

L The scenming drive mechanism shall drive the lens cell over the o

70 degree pamrmic scen angle. Velocity of scen shall be controlled .

o o e to Froduce no cbjectionsble bending in ground sceves. Instellation o

2 - - gnin‘;»mea em@er-ntttm ot moving eemponentn du.ring e

S mun‘oth’””ahru % egmmte 11ght leakege through' the .

“ 255 optieal train during extended periods vhen photographic cperations are
not required, provisions shall be made to orient both of the lens cells
in & "homed" posi.tion such that lena elements ere not exposed to the
smbient light sources. 7;-}’_.

5

. Camers Data Re-dout o

i Asxnwnmtpu-ora-upead ‘shall be ysed for each 70 m

A ' panoremic camers te record sy-tu tino. The cemers serial mumber, start
N of pess indtcstor and 200 pps tu;[ng track shall also be recorded on each

-;.:3 e frame and shall mt interfere vibh penormic or borizon optics photography.
3* Borisop Gemeres
’:\ —~ Two 55 millimeter focsl le o f/6 3 horizon camerss shall be in-

; corporated u o integral part of: mh panorsmic cemers. The horizou

? cameres shall be cap-blc of reeox;ﬁng the earth horizems to the port and

starboard. udee or‘the Batellite _hhicze from orbital altitudes. L

7

Smalgie ey

¥
¥
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for & period of 6.2 deys. Upon receipt of an interrogate compand, the
" eloek shall provide the signals required for auxiliary recording of the
binary time word on the penorsmic cemera and DIBIC film.

D. [¢ Subsygtem
‘ . The subsystem shall consist of ene DIBIC cemera with two take-up

cassettes, one supply cassette, exit housing, film chutes, baffles and

2000 feet of terrein film and 2000 feet of stellar film, The DISIC sub-

system ashall hsve the capability of independent programmed operstion or

" concurrent operstion with the panoremic system. Exposed film shall be

transported to cassettes within the recovery systems via a film path :

independent frem the panorsmic film path. The "A" snd "B" film paths
shall contein back-up film cutters. The DISIC system shall be fused B
=t mm penorenic systea from o DIBIC subsystem puver failure.
Ab_,;: PECTE mﬁ » Sentrel ioqumc Yox to provide comtrol of the
DISIC subaystem. IMSC shall provide a Cut & Splice mechanism (TUNA)
to sccomplish the transfer of the take~up operstion fron the "A" to the
"B" DISIC take-up cassettes.

Both the ITBIS-and panoramic cemerss' take-up cassettes shall be
mounted within the Satellite Recavery vehicles. The "B" mission
spoals, ingtalled in the "B" S8RV, shall be held to & fixed position
until progremmed to initiate take-up. '

3.3.3 Satellite Recovery Vehicle -

3.3.3.1 ERV General Design Requirements

3.3. 3.1‘1 Geners) Descriptiop =~
‘The basic recovery subsystem consists of two Mark SA Satellite

Recovery Vehicles mounted in m on the paylosd structure as shown on

Flgure 12, The primary mnctionotthomshtnbe the return of pay-

loed materiel from orbit. This splll be accoxplished by separstion of
. the EEV frem the sstellite vehicle, deboost from erbit, re-entry and
_..subsequent parachute deployment lnd Qbhtivc heat shield separation.-
‘Becovery sball be ctreotodw unung the ducuﬂm upsuhbyuul




&

,,,.‘
WS
N

alicraft. As & backup in the event air recovery is not successful, the

: c__qtulo shall float and be acquired by & surface force.

The besis SRV shall be provided sas government furnished -equipment
(G¥E) to tha Paylosd Contrector for installation of the take-up oassettes
snd parachutes. Attechment end separation provisiomns, including command
signals and instrumentation, shall be provided by the Paylosd Contractor.
Pigure 13 1llustrates the gmonl arrsngement and primary components of

tho buicm

[,3.3¢3.1-e W@

- Existing ACE will be used to exbent pnctiecble.

| 3.3.3.1.3 Pecilities

~ Ko spetial facilitles other than clean rooms are expected to de »
,,mmsxv.;tmnqumuo:wme. wiquely relsted to .. .
m,;hnuu-gw-nammmua.

3.3.3.2 Spectfic Desien Beguirements

'3.3.3.2.1 Commmicstions and Control Requirements

All commands to initiste SRV operation shall be provided from the

. Batellite Vehicle. After separation frou the Paylosd, the sequence of

#pin, firing the deboost rocket, despin, and ejection of the thrust
ccme, shall be cantrolled by a timer installed in the SRV, After the

re~entry phase, deployment of the parachutes shall be initiated by circuitry

contained within the SRV. The BEV shall provide s 3 channel FM/MM telametry
system for supplying key event and environmental data. A Continuous VWave
transmitter shall be provided as s bescon to assist in scquiring the
cspsule during recovery. '
3.3.3.2.2 Pguipment Evvironmente) Fequiremsnts

The Payload Contyactor shall provide sealing provisioms for the
capsule and other devices as necessary to protect the sxposed film
during the re-sntry and retriewl operations. Environmental require-

4 . ments are specified in INSC T3-6-002.
©3.3.3.2.3 jttitude Comtyol Requiremnts -

m.mmmmm«,mmwumuuMpm
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- ses states of 3 or less, as dcﬁned by the U.8, Bevy Mrographic Offics.

;-lﬁwwmamm hcmmnmtmumtum

the initisl orlentation of 120 degrees from the local'horizontol. Sube
sequntly, the SRV sttitude shall be maintained during the retrorocket :
firing by spin stebilisation. A spin rete shall be ixparted to the
BRV st nmiml tine of 2.3 seco&dé ‘after the separation command. After :
a time 1nterva1 to lccmbdAte retrorocket firing, the SRV shall be
despun. During &e belance of the re-entry phase, SRV attitude shall be main- f‘ "}::
tained within acceptable structural limits by the serodynamic damping Bt
chmcberiat:lca inbercnt in tbe BRV design.

3.3.3.2.h" Pover mm Requiremerits '
" During on-orbit operation, pqwer to op'erate the film take-up
cassette shall be provided by the Satellite Vehicle. The Satellite
Vehicle ahnn provide power to accomplish sctivation of the SRV and
",;t:m 1te mload nounti.nq structure during the debooct G
oo opcntion o:'m t.inars, telemetry, belcan. and
rymtechn‘.lc davicen shall be pmrered by batteries contained in the SRV. JE
Electricel harnessing shall be provided eitber by the Payload : - . % - B
Contractor or the SRV contractor to interconnect payload equipmenta
located in the 8RV.

3.3.3.2.5 Structural Design &gg'irements .
Conpenents in the capsule and on the thrust cone shall be peckaged

&8 necessary to provide space and Sceeea for mload components.

 The eapeule modifications shall mot elter its cspsbility to float
for at least 55 hours in the event thnt air—rotrieval is pot accomplished.
The sinkport supplied with the capaule shall scuttle the capsule after

55 bours. Flotation shall not exceed 85 bours maximum. The cabsule
shall be caspable of sustaining water impect while suspended on the pare- _
chute under conditions of a sea eﬁqte of 3 with 18 knot surface winds.
After vater impact, the capsule shall float snd shall pot capsise in

- The perachute recovery mb-ystn shall be capedble of effecting the
ateuury doeclmticn sod -tabulntion of the recovery upeule during
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10,000 ft. sbove mean ses: level sball be less than 29.5 feet per second
' . under stendard stmospheric conditiens. The main parschute capnopy shall
be designed for aerial recovery, with 120 to 230 1lbs. suspended weight.
Meximm serisl recovery altitude shall be 15,000 ft., and maximm air-
craft speed--ohnn be 135 knots indicnted air speed.

3.3.3.2.6 mmwm_.

" Re-entry vehich weight lhtll be & maximm of hoo lbs. The retro~
:'ockct thau mvlde a total :anulue of 10,500 1b. seoonds + 3 percent.
m,r!trom nobor and all SRV pyrotechnic devices shall be compatible -

,,,,,,

vith the follmring requirmts qs rehted to Pro

" A. mmmm
lnunch Bite and Range Bn.fety Regulstions

,..
e

LSRN 383,27 3
| The Satellite Recovery vehicle and payload components installed

in the B8RV shlll Mwmnte adequate instrumentation to provide status
and dimgnostic dstl during orbitll, separation and re-entry phases of
flight. During the ‘orbital apd npsration phases, BRV-mounted paylosd
components ahan be ‘monitored by netns of the Batellite Vehicle telemetry
1ink, mring the daboost, ro-cntry and recovery phases, stmtus dste and
kq events aha.ll be transmitted m 'SRV telemetry. Interface date re-
qu:lrunenta, on-orbit and during mtion, sball be coordinated with all
affected eontracbor‘.

3.3.3. 2.8 ‘Betrieval Alds

N .
R

'_;;» .. impmct shall ;n 10 ham !ho d,ndhn ur. of the bo‘eon lnd b-tttr:lu

7%

’ ,nhanmobuunmuormhodrum“mm Intbowentof
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operstion for s minimm of 5 heurs. Operating 1ife of the SRV telemetry
subsysten and balteries shall be a minimum of 20 minutes after separation
of the SHV from the Paylosd but with a 4O minute design gosl.

Bubsequent to recovery, simple and convenient means to turn off
retrieval sids shall be provided.

3.3.b Jeunch Vehicle Fupctional Subsystem
The launch vehicle funciional subaysiem consists of s first stage
.. .- booster vehicle, the uﬁiellite vehicle functioning in an ascent mode 8s -
the second stage ‘boostexl', and the redio command guidance equipment for
tracking and steering the booster vehicles into the desired orbit. The '
Btage I booster aml ucen’c guidance are discussed 1ndividun.lly under

!!.'J.x._._

5

- 3.3.0.L1 mmm i
? The mamipal veights for the BIN-2G THORAD booster shall be as follovs: .

Item o Veight Total Weight

S (1bs) (1vs)

Fl 7,795 _
e ias S 5,356 R
Pressuriz, gas o4 S ' L
Bolid nozu- Boosters 13) © 29,538 . -

183,483

h _ |
¥ ‘ | hsa Bol1d Motor e.u. (3)
o s (Burn out at 40 seq.) ¢,
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3.3.4.1.2  launch Vehicle Reliability Budget Requirements
The reliability design ebjective for the launeh vehicle is outside
the scope of this specification. However, for the purpose of rellability

apportiemment, a figure of ,98 is to be utilized. The SLV-2G consists of the
following functienal subsystems and camponents:

A, Structure

B. Propulsion Group

c. Guidance and Control Group

- D. - Destruct and Range Tracking Equipment

E. Separation Preovisioens

F. Eleetrical Subsystem

G. Instruments and Telemetry

All changes to basic government furnished equipment shall consider
ect on demonatrated flight reliability as related to reliability goals for

thrm:gh ccnponent aelection an.d redundancy. The contracter shall

' '."l collect and provide failure-rate data for the purpose of establishing reliability

performance estimates for end-item flight hardware and aerospace ground equipment.

- 3.3.4.2 Launch Vehic}_g General Design Requirements

3.3.4.2.1  launch Vehicle Description

The launch vehiecle shall perform the following functions during
the asceant phase of tﬁe-miaeion.

A.: Provide thrwst required to boost the satellite vehicle and
payloed frem the launeh pad to a sub-erbital velocity compatible with the mission
profile and booster vehicle performance capabilities.

B. Perform preprogrammed maneuvers to orient the launch vehicle
configuration to the desired flight azimuth, maintain heading within range
safety boundaries, and execute yaw maneuvers when required to achieve the azimuth
necessary for particular orbits.

C. Maintain attitude contrel and respond to guida.nce steering

. commands so tha.t the suborbital bu.rnout condition 1s achieved within specified
tolerances. Guidance cama.mh shall 'be transmitted to the ftage I Booster from
8 receiver located in the satellite vehicle.

. Do !rovide tracking aignals during ascent ror range ufety
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_ V impact calculations and%e capable of receiving flight termination cocmands and
destructing the -boester when commanded. . Degtruct signale shall be forwarded
" t0 the satellite. vehicle frcm the receivers located on the Stage I booster.
E. & Separate from the satellite vehicle at the.required suborbital
) flight coﬁdition.by mea.r;s of a retrovelocity maneuver without induecing rotational
_ torques in the satellite vehicle.

. F. Provide telemetry data concerning booster vehicle equipment
etatua, environments , and occurrence of key events.
* The SLV-2G Thrust Augmented Thorsd is a vertically launched, liquid-
o -fuesled space booster powered by a.main gimballed rocket engine and three thrust
7 ;lugmenta% golid propellant rocket motors. Pitch a.ndj yaw control is provided
. by gimballing the ‘ma.in .engine in the pitch and yaw planes during powered flight.
Two gimballed vernier x"ocket engines provide roll control, and augment the main

18 111uatrated by Figure 1, and consists

of five structuraJ.A aections .

From forwa.rd to aft, the sections are designated; -+
; transition section, fuel tank, center body section, oxidizer tank; and engine/
f:, .- accessories section. The solid propellant motors attached externally to the
5 «

- sldes of the booster structure, and are Jettisoned early in the flight after
o their burnout has occurred some 3_0 secogds,a.fter liftoff. At the time of booster
ER separation from 'th.e" ‘satellite vehicle, & retro-velocity is imparted to the booster
by solid rockets attached to the Stage. I/Satellite Vehicle adapter. The
ada.pter rema.idQ at';ia.@hed to the Stage I booater throughout separation, and carries
‘with it the satellite vehicle 8 range sa.fety destruct charge.

AT e

Booster attitude and. sta.bility are controlled by an autepilot
flight controller which is activated at Qiftcff . Programmed maneuvers shall be
i.nplemnted by a punched tape programer/timr to actuate. various portiens of
" the control cireuits. :Subsequent to completing programmed orientation maneuvers, ‘
the guidance relay is laocked-in and the beostexr responds to guidance command S e
steering adjustments prowided to the flight costroller fram the receiver located /- '
. in the. utollita ‘nhicln - Boegtar wain engine cutoff and. satallite vehiele .

npmuon are: oma,b: udio guidance. All ascent guidance functions are ) !
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3.3.4.2.2 _ Aerospace Ground Eguipment (AGE
. The haunch:Vehiele Contractor shall provide the AGE required to
" check-out vehicle equipment, vehicle subsystems, and the complete booster for

proper operation within allowed telerances and for flight readiness.. Existing
'AGE will bs used to the maximum extent practicable.

v A booster systems test shall be conducted at the contractor's
phnt prior to acceptance of the booster by the procuring agency. The purpose
of this test. sm.l be to verify that all booster subsystems operate individually

© and concurrently within specification limits, and that the booater being offered

" for accepfance is flight ready. During the combined subsystems testing, functional
test simulators may be used to represent hardware provided by ancther contractor
across a mechanieal or electrical interface. However, all simulators shall

exhibit proper characteristica of loeding and dynamic response as defined by the

m;mmcn u;mmurmumpematoeum that .

“booster on the launch sta.nd, functional tests shall be performed for those items ‘-

* of equipment requiring coufidence testing st limited time intervals, to maximize

the time that the booster may be held on stand prior to recycling. Status

“monitoring ehall be provided to support extended holds in a launch-ready status
-up to 20 days, eo that the vehicle can be launched within 24 hours when so

directed. After installstion on the launch stand, the booster shall be checked-

- out for compatibility with launch ACE, and sudsequently with the mated satellite

e

vehicle and radio gmu subsystem. Bolid rocket boost augmentation motors

" shall be attached after the satellite vehicle has been mated to the Stage I

booster.

Mechanical and electrical AGE shall be provided to implement the

above stated concept. Ground handling trailers, slings, and fixtures shall be

" canpatible with booster and augmentation motor hardwvare to ensure that damge
¢ “is not incurred as a result of handling. launch vehicle AGE shall be identified

?’sod functfomlly described by the Launch Vehtale Comtractor. AGE shall provide
rur but not be 1inited‘to the rnumm; runctim T C e
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C. Functional Test Simulations

D. Welght and Balance

E. Checkout Testing

F. Loading of Expendables

G. Ground Electrical Power

H. Ground Envirommental Control

I.  Launch Control
Maximum utilization shall be made of existing AGE equipment.

= ‘3.3.4.2.3  Facilities

B e The launch Vehicle Contractor shall identify all facilities require-

ments neceesary to support a factory-to-launch sequence for his end-item hardware.
Facﬂity requirements shall be in accordance with the booster test plan, and shall
make use of existing facilities. All facility requirements that are uniquely

: ram shall be identified and substantiated. Facility

aits shall coaaider, but not Ye linfted to the following:

. A, Assembly Building

% | B. Test Facilities -
3.3.4.3 Specific Design Requirements

3.3.4.3.1 Guidance and Control Requirements
From liftoff until initiation of radio command guidance, the

booster shall be controlled by an autopilot flight controller. The flight
controller shall maintain booster stability and shall direct the booster to the
guidance initiation poimt as programmed for the flight. Radio guidance steering
- shall be enabled by the flight controller and shall be terminated for booster
steering by the ground guldance equipment Jjust prior to MECO.

With radio guldance, an accuracy of one percent of the computed
—~ 'radio guidance steering commands shall be achieved. If radio guidance is lost,
the booster flight controller ahail guide the booster to the burn-out Bondition
\rithin the operational tolerances of the equipment. These are: hd 5 degrees in N
) ‘__tlislrt path a.ugle,9-5nsutica.1 miles 1o position, sod 450 ft. per second in .
;'jjmocity., PR : - o
Progranmed ‘mneuvera’ and eveuts for the Stage I booster are ‘ "
cond.itionu T
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Event : » Time from Liftoff (sec)
Liftoff " . °
Start roll to Launch Azimuth 2
Start pitch rate 9.4
Stop roll rate (at programmed time)
Pitch rate step 35
* 7 Bolid Motor Burmout 37
Pitch rate step ' 65
.7 Piteh rate step 100
Drop Solid Motor Cases . 102
Start "Dog leg" yaw rate (1f req'd) 104
3 Stop yaw rate, start roll rate 120
: Stop roll rate 124
Engble Radio Guidance Cama-nds 135
21y S
" Main mgine Cut 0ff (Radioc Command) 218 e
Vernier Engine Cut Off, Stop Pitch Rate 224

Separste £rom Satellite Vehicle (Radio Camm) 231

W
v

Guidance camnda shall be transmitted between the Stage I booster

,'o.nd sstellite vehicle through a single interface connector carrying command

signals only. Detail requiremefts ghall be specified in the *n.v-ec/soua

_ Electrical Interface Speciﬁca.tion.

.3 .lt. 3.2 . ulsion Re rements

The propulsicn subsystem of the ZLV-2G consists of a main liquid-
, propellmt engine, two liquid-pmpeu.a.nt veruler engines, and three solid-
“propellant thrust augnenta.tion rocket motors. Nominal performance cha.racter-
" istics for the propulsion subsystem shall be as shovn in Table 10.
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S R BOOGTER
i ' ' TABLE 10 -  Propulsion Performance Characteristics
» Liquid Engine B
‘ Sea Level Thrust 172,120 pounds
Total Impulse - Vacuum 41,621,055 pound secounds

. ... . 8olid Engines (3) '
K . Vacuum Thrust 179,101 pounds
. Total Impulse - Vacuum 6,476,30€ pound seconds

.: doved d Yacu 48,097,361 pound seconds
“Madh Praiad Dime = 218 geconds ..

Vernier Engine Burn Time 227 seconds
Bolid Motor Burn Time %G seconds

T
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_— o ' Cbu'a.cteristics of the liquid-propellant rocket subsystem shall
be as fallovs:

RJ-1 conforming to Spec MIL-F-25558
Liquid oxygen per Spec !}IL-P-25508

- Thrust (SL) 172,120 pounds
L R Mixture mfi,O, 2.15 + 2 percent
e T Spesific Iﬁplilee (SL min) 248 sec

) Propella.nt Utilization (min) 99.6 percent

-——.- . -\
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The booster shall contain valves, automatic sensors, relays,
- associated lines, and electrical circuitry to permit loading of fuel oxidizer and
gas fran the Aerospace Ground Equipment. Geseous nitrogen storage spheres shall
1n "’~tuell.ndm:idizuta.nks o o

each“ot the thmat-augmntation solid motors

T s ' -
Axial Specific Impulse - Vacuum 271.8 seconds
Thrust (nominal during web~burn) 59,700 pounds
Totel Impulse -2,158,1T€ pound seconds
Operational temperature range 10 to 110°F

~~' Prior to a.ttaching solid motors to the booster, each motor shall
T hg fitted with a deatruct ‘charge.

3 3.4.3.3 Electrica.l “Power Requirements
The booster electrical power subsystem shall provide a source of
ac and dc power required by the various booster vehicle components and equipment.
The booater shall not be required to supply electrical power across the interface -
T lto the satellite vehicle.- Booster vehicle battery life shall be competible with .
the- Bystem pre-launch readiness hold requiresents.

'_3.3.&.3.3 Flight Temination axngst

v o+ THe range sa.rcty equipcnt 1n¢ta.11¢d 1n the booster vehicle shall

.'-\eanron to existing Vestu'i‘l‘ett Range requirmnts. m installation shall
& ‘:'milt or two mnd daltmct recaivern ml tw upa.nte untenm mch
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R ‘coma.ud destruct receiver shall be supplied with power independently of the
"other. The receiver outputs for destrutt coemands will be fed into the safety
'and arming mechanigms. A destruct camand signal shall be provided to the

' @atellite Vehicle in sccordance with the SLV-2G/801B Electrical Interface
Bpecification. -

. 1'.3;10.3.5 Telemetry and Tracking
s The booster vehicle shall provide a PIM/FM/FM telemetry subsystem.

Tslemetered data shall provide for post-flight analysis of booster performance,
euviromnts, and sequenced eventa. Diagnostic data, suitable for analysis of
'booater uelfunctiona , shall also be provided.

AT e
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The booster shall not require a separate beacon for tracking

: “The_ Vestern ﬁeotric Canya.qy/‘BTL Guidance System shall be used to
S . rprcwid.e real-time ﬁequenced events and real-time steering corrections to the -
" LY2A and SO1B during the powered flight phase. The guidance equations utilize
- velocity steering to guide both the first and second stages of powered flight.
Controlled parameters for the first stage are apogee velocity, apogee radius and
‘1’nc11nat10n. The Stage 1 booster engine is shut down by radio guidance commeand,
&8s is separation of the "Btage I booster from the Agena SOLB, and ensbling of the

Agena velocity meter to ‘control ghut down of the Agena engine.

Controlled parameters during Agena guidance are orbital period,
orbita.l inclination and r].ight path angle at injection. The steering commands
‘shall cause attitude changes of the vehicle during powered flight to implement
thrust vector corrections. These corrections shall result from the computer

- éaloulstion of anticipated cutoff conditions repeatedly predicted from the radar .

‘tmking data and contimougly canpared with the desired velocity state of the

'*ﬁhich ‘at thrust cutort - The radjo guidance subsystem shall not foroe the
_ &‘*nhw.c to n.y & paminal flight path, but shall command steering corrections to
) :iu': a lpccinad velocity wastor at cutoff. Guidance acbuncy requira:ents are .

U ; ’spoeiﬁad 1n Baotioa 3.3.1.3,3, R o

e .i" W

s,
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DATE

L= Normal preflight preparations require 8 days to generste necessary
i ptrbmnce dats, guldance computer tspe, and check-out the ground guidance
S 4 mt, It shadl-de s progrem requirement to reduce the spen -
“ - for this' vork to the minimm possible to be compatible vi stem
= +  reaction tine. __lbdiﬁcntlon of theequations and reprogrumning for the o
- guidance computer sball be accomplished to meet the Bystem roquirements.
$7 = Isplementation of this effort shall receive prior epproval of the
- - Progru mrectoute. -
v 335, T r.cmtg- . i
TR o ‘l'he@und based couponents of the radio guidance subsysten ’
shall include s radar tracking stétlon, which tracks the vehicle and R
v tnnsaitn Rr eomnﬂs: apd & computer which processes the tracking data,
eouput.es thecbory eomctionl, and 1saues steering comnda and

S

& 6 'ter:n 'ta

’f; - AL mnctiaml'intcx‘:t&ceavocc\ming between the basic sub-
A systems of the @ System shall be ldentified as to characteristics,
B e mqui:uantt, and imlmutm bf ‘sction necessary to ensure |

compatibility with Bystem nangn:_.ﬁ Pach physical interface crested by
the junction of Rardvare l\-wplied bj two or more Associate Contractors,
7 or bty seperate procurements for s #ingle contractor, shall be documented
: e by an adequate interface lpeciﬁctt:lon. The specification - shan receive
» T lotnt smrovel of the -r.:-ct-ussl;m" and the Procuring Agencies.
' ‘ Rou-ptwuon 1n1'-m uuch as operstional comnnd likka,

- nﬂ )bnial mcmm betwveen l Q!.‘bgle Oontram'e vohicle uad :lts
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- C X Interfaces internal to System, snd accoemodation
pmuions shall be ss specified in the folloving subsections.

A 1 tellite Re-entry Vehicle
o - Interfuce gpecifications shall be provided for integrstion
o of the cemera equipment into the payload section of the Satellite Vehicle.

~This specification shall include but not be limited to: mecbenical
) utmcture and aligmments, light and thermal enviromments, electrical
s pmnr, comuands, mstnmentation, and testing,

P

e elnan An interface specification shall also be provided for
" . integretion of Satellite Recovery Vehicles into the photographic
payload section. This specification shall include but not be limited to:
mechanical structure snd aligmments, thermal enviromments, sealing
% s tlectrioal pover, eamna-, mtmmutun, and tenti.ng.

‘,@14 E

P interface specification betveen the Satellite Vehicle -
and its payload section shall include, but not be limited to,
mechanical structure, electrical power, commands, instrumentation, and
testing. The Satellite Vehicle/Payload mechanical interface is defined ,
by IMBC Dreawing 1324217, while the electrical interface is defined
by T¥6-023.

Bate Vehicle/Satellit 1 Facilit

The interface betwveen the Batellite Vehicle and the Satellite
Control Facility is mer-physicel and comprises the general functions and
requiremente ws specified in this document. Detailed requirements for
tracking, telemetry and commnding sball be specified in the Orbital
=~ . Requirements Document - Progran @i} vith implementation defined by the
v " Orbital Support Plan and the Test bpmtion Order for Progrsn @i}
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’:" - 3 306.10‘ Satellite Vehiclthiliti.s -

2‘ . The tnterfuce between the Batellite Vehiecle fexcluding the Pulou
g— section) end AGE shall be accommodated by the Satellite Vebicle Test Plan,

£

'the Aerospace Oround Equipmemt System Design Analysis, Facilities Master Plan
end the Progrem Requirements Document. IMSC Drewing 1399138 defines the
mechanical end slscirieal interface between the Agens and AGE launch Equip-

2 343.6.1.5 Setellite Vebiole/launch Vehicle

R An Interface Specification shall bde provided for the Satellite
A Vehlcle and the Stage I booster vehicle. This specification sball include

but not be limited to, mechanical structure, flight termination commands and
guidance commands. The mechanical interface betwesn SLV-2G and S01B vehicles

u med by IMSC Drewing 1376863. The electricsl interface is defined on
xsm. The mpesification covering thls interface is IM6C 1418956.

1:‘.[" a, 8 > : i
.

\’ﬂ? o
5

TUUSE 55T g taterface betwesn the Satellite Vehlcle and ascent guidance -

shall be sccommodated by Specifications for the airbormne gnidance equipment,
the preflight performance data and trajectory reports, and the Program
Requirements Document. ,

3.3.6.1.7 Iaunch Vehicle/Agcent Guidance

' The Stage I booster vehicle shall not interfsce directly with
the growd guldance subsystem, but receives guldsnce commnds vis the Satellite
Vehicle/Launch’ Vehicle Interfuce.
3 3.6.1.8 Launch Yehicle/Pyolltties - AGE

The interface batween the Stage I booster vehicle and its AGE

shall be as desaribed in the Booster Vehicle Test Plan, and the Progran
-~ anulrmtanocmt.

3.3.6.1.9 __ZLLQ_MMM_

Interface requirements between the re-entry vehicles and the
Tecovery forces shall be as defined in this mpecification, the ngn-- Test
; Opmtim Ordor, ma the m Grouwp Opcnts.au Plan, - : , i
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= 3.3.7 m.mg 1ty Considergiions

3.3.7a Modifications to Vehicle or Mission Plans
Any modificationg to the vehicle or missicn plans necessary to
reduce vulnerability, in the avent of hostile attack on the satellite,
will be made cnly by spproval of the (il Progren Directorste. Hovever, the
Prograa @l contrectors sball cooperste with the QU @B directorste
in providing such informstion as necessary to aid them in developing survive
- abiltty plane end retrofit hardware. '

3.3.7.2 - Command Link Considerstions

The design and cperatiom of the command link shall include
consideration of the effects of deliveraste attempts by a hostile agent to
Janr the links or gain control of the vehicle. Primary considerstion should -
be Jnn to gain of sontrol which could result in wauthorised de-crbiting

%, ’(‘-‘;‘r e

3.3.7.3  Nuclear Fardening

As & dssign objective, nev equipments electronic circuits should
be designed to endure the level of rediation 1listed below without causing e
catastrophic systes mlfunction. If this cannot be sccouplished without
penalty in system performnce, & choice will be made by ﬂn.?rognm

... Directorste. b o
‘ Prospt gamm redistion . 10 ™ds/sec (10-7 secand)
. Integrated gamwm dose - 10° rads -
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-_ 3.3.8 Begnimnta for gasiax !h'u:ld.nff Comrmmications and Control
_ gticnal Subs Ground Enviranment
) = Normally, On~orbit contral will be provided through the Tracking
Stations under cantrol of the U. 8, Air Force Sstellite Control Facility
under ths direction of the SN Progran Directorate for the vehicle .
and the PSAPO for the paylosd. In csse of abnormml flight conditions or
enoralies of the vihicle and/or payload, commnds shall be subject to reviev,
spproval snd control of the @l Progrem Directorste. Operations for the (B
System shall be under the jurisdiction of the Flight Test Pield Director
(FI¥D) A FSCF with Test Adviscryr Support for missicn provided in accordsnce
with directives of the.Progru Directorate. Hardware, software and
. procedures will be the same as those currently in use insofar as feasible.
’ The tracking stations identified in Section 3.,1.1.1 will be
Junction with the Satellite Test Center (STC) to provide
3 -’-’naqce{eg, tncnn; nd telemetsy reulbu’i
7 e Jssusl for vﬂnfhmamlﬂoycntiau #s & result of cphcurh deter’
T e " mination, mission optimisation, and command selectica by @M or PSAPO as
~ sppropriate. Support will be also be supplied by SCP for operstional tests,
 integreted systems test and ussocisted progrem activities which will allow
- performnce of the Progran cbjoctim in en efficient aud reliable manner,
‘ '--.{..3.3.3. - Satellite emt__r_g Center : - '
i The Satellite Test Center oh-.u portm the following functicus: “
A. M_P__m“._'ﬂ e
D The data proces % chgmthmuﬂththhlm
taenng and commnd. quyn-nt- to provide informaticn flow between the STC
snd the tracking stations. bmot ccatact 1s mintained between the STC wnd
S SC!' mtiou. ™e main nmeti.m are ss follows: - 2
T 1 Acdept predicted mequisition and ephemeris dsts from -
"thmmmpaiﬂmlm for tracking stetion antemns systems.
o - 2. Acctptfmkinghﬁtﬂntmmtmkingoqufpmt 4
: -no.proua. tracking deta ta the STC for use in ephemeris determinstion. .
LTT R 3. Aeuptwhhnmtholmntlpmmmm
N 5{7-mzp-at vith Informtion foF trensaission to the vehlcla.

t1geed in
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In eddition, dats processing equipment is used at IMSC (AP) for
ca-und generation, payload reporting and genontion of m-orbit paylosd
cantrol data.

B. Kphemeris Determimaticn

' Ephemerides will be determined at the STC dsing tracking data
gathexed by the stations to provide information for scquiaition ard command
selection for the Satellite Vehicle and paylosd. The crbital period, perigee
altitude, argusent of periges, orbit eccentricity and probable errors in these
Parsmeters are vital ¢¢ proper sdjustasnt of programmed commnds during the
mission. The ephemeris will be utilised for computation of scquisition date,
optimisation of ths mission, selection of real time commnds for paylosd

_ fimctions, impect prediction, post flight data correlation, flight evaluation
"7 'snd other such sctivities coincident with sdequate progrem support. Ephemeris
' i onpc'bility mst be vory sccunto and should have the ap.bility of

,mwe éo-nd seleotion must be lmom, N
o snrﬂchnt ﬂrgtt scquisitions, tor - ’
SRR 8 #15.0 NM. in treck
T T 7 B, 41,0 KM cross treck
s 6. #0.5 KX, in altitude” -
S Migsion prosnn will maivc qhaorh, telemetry, payload
ecpnbnitr. Mcmnumdnmtnmm, snd operatiomal -
,Wto heluung ta¥get search sreas as inputs, and shall display the
e .'khhmto-dntcomunmwcmmlﬂnmopontm
S Vith the stored commnds aveilable through the Satellite
&-’-*"* 0 Vehicle orbital programmr, commnd selection stall be limited to the imple=
’ ‘mentaticn of the optimm yeal-tisme commnds eveilsble for sdjusting payloed -
“und vehicle events. memmmmmumwmmm '
‘jvmuvm.tthomwxwtommwm taeung station to -
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- .W3.3.8.2 v Ground Stations
‘ The tracking stations to be utilized in conjunction with the
- @IC mre identified im Section 3.1.1.1. Functional imterfaces with the SIC
-~ are disoussed in Section 3.3.7.1. Station characteristies for tracking,
. telemetry and commamd shall be as follows:

A. TIracking
A The PREcision LOng Range Tracking S-Band radar (PRELORT)
+ 1% shall'be utilized for vehiole tracking. Thie radar operstes in the 2.7 to,
- " -:2.9 kme frequency ¥end and tranamits an interrogation code to the Satellite

Vehicle and tracks the response. The radar has a 14 foot diameter parabolic )
reflector antenna. Peak power output 1s 325 kw with pulse widths of 1.0 +

] .2 uicroseconds at pulse repetition frequency rates of 410, 512, 584, and 630

' minate range anbiguity. A three pulse oode is used for

" .x\,‘:f‘-;-

i -ftelunetry receiving antennas aha.u provide "angles-only" back-up tracking
‘-, 7+ ARta_to the PRELORT.

s e mqml
wiuprovidotmckiugmmortbywmnngmuackinsons-
T tnnsponder signals.” !smanecotnllemnge sball be provided by,

e _A'aecamhry angle-tmcnug data soquired from the VEF telemetry lmmml.s

, Fortha re-ctrbry pluuc;&nnking nhﬂlbeprwid.adbr
‘ munmmrmmwmmuu-mu n'cnthe

[N e

-0 will recetve 8-Bant 'tmcktng from the Ghtellite Vchiele .t ocuf.um‘ ey
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— - with the TIM-18 antenna from the re-entry capsule VHF telemetry signal.

" Capsule tracking 18 not used to determine capsule locationAf re-entry has
followed predicted conditions, however, angle data is signifieantly valuable
if an overshoot should occur. The Shemya station shall provide telemetry
recording and data processing.

B. Teiexrnetgi
K The FM/FM ground station telemetry equipment operating
in the 215-260 mc band will be utilized. Receiving antennas will include
the M-Heli.x, the Disc-on-Rod, the TIM-18 and Telemetry and Data antenna.
" Antenna use will be determined by availability. "~ The following antennas
shall be used to support the.ngram mission at the station locations

| Double-Hellx or Flat-Flane Array =

Flat-Plane Array, Data Receiving
or DouBle-Helix

Disc~on-Rod, or Double-Helix

TIM-18, Data Receiving, or
Double~Helix

Shemya Auxiliary e Trd-Helix
SR Flat Plane Array or Double-Helix

m w viuo oa.rtput received by the grcund station shall

:be routod to mbca.rrter Discrinimtors (SCD's) for immediate processing of

- status and control informstion. Transmission fram the Satellite Vehicle
provid.es non-return~to-zero (NRZ) modulation of the FM subcarrier data, with

¢+ modulation in the poaﬁztve sense only Hence, the ground station discriminators
L aE v give a positive ‘inltage for.an upper-band edge signal. All chaunels =
e Y ’used shall comply withi’ ata.ndard TRIG. designaticn, except Channel ¥, which
m 98 ko center frequeney,uth +15% fuld sgale deviation. Decommtetion
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Number of Deeomrs Available
Station 30 pta/sec (O ptc/sec 20 pts/sec 10 pts/sec

(on A & B systems) (2) (2)* ——- (2)

(2) (2)
(2) (2)* --- (2)
(2) (2)
(2) (2)
Shemya Auxiliary --- --- -—- (1)
| (2) (2)
*A System Only
C. Command
= »Rea.l time’ comiands are limited to the periods of time wnen

thin ‘mmiutim view of the ground atation.j,:.

; comnand 'eystem for Progrmn-ahal.l be the
‘B-Bend ralar mlég cmmand mode, which comprises 6 tones aod 15 commands.
Two additiounal camnarﬂ'systems are uged to augment the primary command
capability. These are the ZEKE (150 mc VHF) and ZORRO (S-Band digital).
"~ Depending upon the command, ZEKE commands will require transmission in a
secure (encoded) or a clear mode. ZORRO commands will be transmitted in a
sec . 'Antennas used by SCF ground stations to transmit commands to
the! S8atellite Vehicle shall be as follows:

T e c— -“‘“M
Station Analog ZORRO ZEKE

Prelort Prelort Helix
‘Prelort  Prelort  Helix
.- Prelort Prelort Crossed-Yagi
- Prelort Prelort  Helix
Prelort Prelort Crogsed~-Yagi
‘Prelort Prelort Croésed-Yagi :
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h.0 UALITY AS CE

'x'ym shall incorporete provisions for quality assurance
at all levels of design, fabrication and test as & mesns for sttaining the
prograu reliability cbjectives. The requirements of MII~R~27542 and MIL-Q~
9858, as modified herein and by the suthority of individual contract, shall
spply. The paylosd shall coumply to IMSC T3-6-002.
b . Des Reviews

Design reviews shall be performed for the purpose of evaluating

_the sdequacy of design, design anslysis, testing, and documentation. The
Contractors shall submit & design review plan to their respective Procuring
Agency for spproval. Design revievws shall in genersl be performed at the System,
Subgysten, and Equipment levels in accordance vith the following definitioms,
and shall apply to design modification as well as new design:
Pﬂ.er to the initiation of detailed design

, Fesmeti preiininary daalg Sriveris, sod desig sltermatived
M mmaManummmtm f
"unmmmhumxycmtmum requireserts) nd that factors of

technical risk, cost, schedule and utﬂ.iutim have been adequatsly sssessed.

Detalled Rcviu = Prior t0 engineering druwing relesse und/or
pruw to qmliﬁe‘ticn testing, s detalled design reviow shall be conducted

" to sssess the adaquacy of duign and testing,

. Iinal Design Teviey - Prior to use in the {6rsten, o
nm Mia Teview shall be condusted to verify complisnce with requirements

) and compatidility with System charseteristics. In the conduct of the final

" reviev, development and test history including failure data shall be evaluated,
end the resdiness for spplicetica 1o th..ystu shall be substantisted.

Om&uct of da‘ig! reviews shall be a respmsibdility of esach individuml

Contractor's management office for tw{Progren, utilising the rescurces of
affected design, unaly:h, test, mnufacturing end ipspection organisations .s
spplicable within his compeny. The sppropriste procuring sgencies shall be
g:l.vqn sdequnte advance noﬁc‘ of all design reviews, and shall receive
docmtd lu-r!u of ﬁnd. mtcn design reviews.

Lok



k.2 Category I System Test Requirements .

Category I test requirements shall encompess engineering,
developmental, reliability and qullitictt%on testing. Test requirements
shall specify the test planning, test conduct, data reduction and anslysis, and
test quslity control. A formml reliability progrem is not a part of the
Payloed effort.
h.2.1 Engineering Test and Ewalustion

Engineering tests are here defined as tests canducted for the

' purposes of determining fassibility, acquisition of state-of-art data,
- development phase demtmstration, and exploratory feilure mode simuletion.

The first form J-3 payloads will provide for adequats instrumentation to
sllov an engineering evaluation of the improved Payloed design. The J-3
payload q\u.uﬁ.uticn system will also be mnwnsd 88 an engineering test

1cn ot mming 4n nﬁm -lrunoti.cus and anomalios, the mode of

| failure and positive corrective action shall be established for each occur-

rence by the responsiblo‘hsochte Contractor. BEngineering testa to simulate

©  the failure mode shall be per!b:med in cases vhere sufficient dlagnostic

tohutry &ata cannot be miM to substantiate the nature of the malfunction.

Such tests uuummwmum.ummu to provide implementation
of coryrective actiom mmtc with Progan schedules. thdn these circum-

© stances, an informal test pxogzu shall be acceptable as regards prior
. 'publication of test plan and procedural documents. However, detailed logs
‘ ot exploratory tests shell be mintained to accoumnt for all varistions sttempted.
. Requirements for date measursment sccurecy end snalytical correlation of the
 data with failure mode analyses, and post-~test documentation shall not be less
’ltrmgmttlmthomhrwlmustm :

k.e.a Qualification (Prevprofustion) Tests

Qualificetion’ tests shall be conducted to verify design adegqumcy

cn& to &.mstnto . dnim level of oquipmt mlbiuty. The test eauutiau
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are intendad to be representative of the extrems conditims to which the
equipment may be subjected during its lifetime. Teating to these conditims
shall provide sssurance of locating faults, thus compenseting to some extent
for the statistical limitations of the small sample sise. Qualification test
canditions shall consider the environments described umder Section 3.1.3.3.
The Satellite Vehicle equipment shall be qualified to the requirements of
IMSC 6117B/D, except as specifically suthoriszed. Paylosd equipment will be
qualified to IMSC T3-6-002. Qualification test specificaticns, and all
deviaticns from the above stated requirements, shall be reviewed and approved
by the Procuring Agency. Provisions for qwalification testing shall be
specified in the Cqntractor's Program Plan‘ for the Procursment Contract.
Detailed requiremsnts for qualification testing of equipment shall be pre-
sented in the tpplieabl§ Equipment Specification.

PP

, tt- r_mwung of f’z‘-.
mitmofqnipmtmﬁtmmof
Man:mng .-n-u-«.o-nnm, failure mode, statistical reliadility and
confidence factor. For@iJ System equipment, ths results of qualificatiom,
dcceptance and f1ight testing shall provida data for establishing equipment

" reliability estimetes. This shall be accomplished by the collection, reporting
‘snd snalysis of equipment faflure data down to the component level.

Reliability testing, as such shall be conducted on hignly eritical items of
m mm.mmunymmo carmot be established by data
from other typn of tostinc. Belhbﬂity testing shall be conducted in

' m«uﬁmmﬂwmm&th.Mtcmtmtu

tpprandbytba?menﬂngmq.

a3 Y 11 SBysten Test ents

. Category II test mquimnta shall encompass the scceptance
tuting of components, ﬂuimts, vohiclu ‘nd :nmctianl subsystens for -
the{JJeysten. The culmination of Cetegory II testing is the £11ght-resdiness
cmineatim for the canphto.aynn prior to each missian laumch. !yst
nqurannu ‘shall specify the test plauming, test conduct, dets rcductiaz
unummu, cum cm.lity contrel,

»‘v:v’;,
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4.3.1 Acceptance Testing Functional Subsystemus

Acceptance tests are intended to improve equipment reliability
by digclosing workmanship defects in sufficient time to permit corrective
action to be accomplighed prior to the end use of the article. Acceptance test
enviromments are intended to be'ccmpa.mble to nominal field enviromment in

. . severity, but shball gvoid fatiguing or wearing out of the equipmeat. Test

requirements ghall provide for the detection and elimination of early-life

-\ fatlures. Acceptance testing shall apply to all end-items delivered for use

L e

L

in thc.Systen, including spares. The Functional Flow Diagram of Figure 4

t1lustrates the levels of acceptance testing for the major end-items and
functional subsystems comprising the-System. Additionally, each Associate
Contractor shall provide for acceptance testing below the levels shown, by
mcorporating ncceptanc requirements at equipmeut a.nd ccmponent 'levels in

The aa.tellite vehicle canpriaing a basic S01B modified in
accordance vith@lProgran requirements shall be acceptance tested at the
Contractor's facility in Sunnyvale, California. This test shall provide for
& complete evaluation of individual vehicle subsystems and an integrated test

' for concurrent operatiocn of vehicle subsystems in a simulation of all critical

pbases of flight. At the conclusion of testing, the vehlcle vith substantiatiag
records ghall be ofrered 40 thesprocuring agency as flight ready, with the

E ~}f'.lxcayt:l¢n of pyrdtechnics, batteries, and similar items normally installed at -

the I.Iunch base. Vi.th thé exception of a subsequent equipment malfunction - i‘{::_'-,

pricr to flight, there ‘ghall be no requirement for disessembling the vehicle ™

. or replacing wiring ha.meues thst wauld iovalidate the prior condition at the -

completion of acceptu.nce testing. e

A

- !‘e:ting cball be performed in acoordance vith 'y datailcd Test Plan
' under the roquiranentl vof the Acceptance Test Specifiention shovn on F:lsure 6
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C = containing the testlﬁistory, operstions, equipment removals, failure data, and
~ documented equixn;ent configuration at the time of acceptance. Bupporting
. aoalyses shall be presented to define any test anomalies and corresponding

. corrective action.

5.3.1.2 launch Vehicle
e . The BStage I booster vehicle consisting of a standardiszed SLV-20G,
- mmnmmnmmmd, shall be acceptance tested at the Cootractor's

e facility in Santa Monics, Califoroia. Acoeptance requirements shall be

, uunticuy the same type as ‘stated above for 01B. Testing shall be performed
“4n aocordance with e detailed Test Plan under the requirements of the Accept-

.. . . snce Test Specification shown on Figure 6. In this case, acceptance shall be
the _rﬁbonsibility of the proocuring agency.

= 1he; : i!hll'bc by thl procurins agency to
, themreqtd.remsnts of the cccq:rtancc specificatious as shown in Figure 6.
2o .~ DEtailad log books, test data, failure data, calibrations, and supporting

v t.nn.lytes shall be providnd 1o documented form accampanying the deliverable

gration 1.nto the payload uction d thc mtellite Vehicle. Assembly of the
,- finteuated payload ahan.bc‘tn @ccordance with the requirements of the payload
tpcciﬁcation 1nc1udi.m all ayplipablo interface requirements. The payload
~2 75 - section of the Satellite Vehlcle eball then be acceptance tested as a camplete
g™, _unit, aod offered for daltvu'y to tho -procuriog sgency, Payload requirements

and acceptance speciﬁcttiou c.re chmm on the tree of ngre 6. Integrstion .
= ,m Bpecuiuttona, me phns lnl proccduru uhall be subaect to. revicv .
Bfes o m p&yﬁ%e}tiphum mun aocu-m' 10 a uut.mtru
ly' Ww _mtmutm;hmnnm unnacuuryrodun-
"Bt dant tenting, atsassemblyind’

[
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factory areas and at the lawnch base. The test matrix shall provide the
besis for approval modifications to implement changes to optimize the Paylosd
Tesd Plan referenced on Figure 5.

L.3.2 System Acceptance Test=Flight Readiness

The test plans shown on Figure 5 shall document the final testing
requirements for individual subgystems and assemblies of hardware comprising
the-Syltcm lameh configuretion. The interface requiremants of Section
3.3.6 and epplicable Interface@pecifications shall be properly sccommodated
by the test plans. It is a program objective that all finsl testing prior to
mating of the launch configuration be of conflidence-test nature. Additionally,
the tests shall minimize the necessity for disassembly and the disconnecting
of electrical connectors in the flight wire haresses,

h_b.ae tests shall be under the jurisdiction of the
s&ﬁ h?grmd in sccordance with s test procedure
: 'M%d ﬂn& mg; requirements shall also apply
e pre-laumch mated tests and countdown of the flighteresdy vehicles.

Prior té launeh, tha‘ystem shall be reviewed and certified
as ready to sccomplish the designated mission. The flight resdiness review
will normally be accomplished dm day prior to daunching. The review will be
canducted for the{Progran Directorste by the respcusible organiration of
the 6595th Aerospace Test Wing. The readiness reviev shall include but not
be limited to the folloving perticipents:

A. launch Base Test Wing - 6595th ATW

B. .Prognm Directorate )

c. ced Subassemb PmJec'b office (Psaro)

D.

E. Vestern Test Range

F. Air Force Sstellite Coutrol Facility

G. Gromd Guidance Comtrwctor - BTL/WECO

H. Stage I Booster Contrector - DAC

I. Satellite Vehicle Contrsctor - IMSC

J. Paylced Integrating Contractor - ILMSC

K. 8Swporting Orgmnisations for the launch Wing, Western Test
Fange, and Sutollito Control Ving, such as V-thnr, Range
m' m. ) . R




4.3.3 Acceptance Test Documentation

Documentation provided by Contractors st the time end-item
hardvare is offered for acceptance shall include the items listed under
Section 4.3.1. The Contractor end-item specifications of Figure 6 shall
specify detailed documentation requirements., Documentation for operational
organizations shall be in accordance with the requirements of operaticunal
plans as shown @ Figure 5.
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2.0 Preparation for Delivery
Specifications for all end-item hardware to be delivered into
tke System shall specify detailled requirements for delivery preparation.
Thess requirements shall provide for storage and shipment, with due consider-
v ation of eoviromments to be encountered subsequent to leaving the contractor’s
:, . facility. BSpecial precautions shall be tsken to protect payload equipment
! from damege and contamination.

6.0 Notes .

Por certain migsions, a =mmall excess performance capability is
provided by the launch vehicle subsystem, over and above the requirements to
place the mimsion payload into orbit. In these ingtances it may be desireble
to utilize the full-performance potential of the Bystem and carry research
: ﬁgnﬂn ggggum rack of the Satellite Vehicle. Research payloads
xonm.ymg;cﬁctﬂm isclated from the Satellite Vehicle '~
: __lqditlmsiou wlaud, 80 that a malfunction of the research payloed can
& -. " in no vay compromise “the primary mission. Approval to incorporate research

payloeds on the Satellite Vehicle shall be contingent upon presentation of

& thorough failure-mode analysis to substantiate the element of risk involved
to thc.uuion. Final approval to carry a research payload shall rest with
the Sstellite Operativns Center,. All secondary payloeds to be carried shall
be vithin the allowable weight margin for the mission, and shall conform to
' the interface requirements specineation for Agens Model 39205/Research
Payloads .(IMSC ABLTIT1).

Agena 801B and S801B vehioles are both covered by the single
specification, IMSC 1414870, for stendardized Agena vehiclss. The SSO1B
designation applies to serial mmber vehicles delivered subsequent to First
Article Configuration Inspection (FACI), The relatively minor differences
10 vehicle equipment are defined by IMBC 1414870, "Detail Bpecification SO1B
‘and 8S01B Vehicles". '
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List of Abbreviations
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Abbreviations

AC, ac
AF
AFSCF
AGC
AGE
AP
L

ATW

AR

) DATE 1 June 196€

Full Terminology

Alternating Current

Air Force

Air Force Satellite Control Fmcility
Autamatic Gein Control

Aerospace Ground Equipment

Advanced Payload, Primary Payload

Aerospace Test Wing

Bell Telephone Laboratories
British Thermal Unit

Cammunications and Control

) Cet}ter of Gravity -
Dongh.c Aircrcﬁ Caupmy -
‘Decibels =

. " Diresct Current

Degrees
Dual Improved Stellar Index Camera

Data Processing Equipment

Fahrenheit

Flight Control
Frequency Modulation
Feet

Guidance and Control
General Electric Return to Zero
Govermment Furnished Equipment

Hour
Horizon Sensor

Intermediate Frequency -
Image Motion Compensation

Infra Red

Inter-Range Instrumentatiou Group
Inertial Reference Package

Knots Indicated Air Speed

 Lockheed Missiles and Bpa.ce Company

Iaunch Vehicle
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_ Abbreviations Full Terminology (Cont'd.

MILL ' Military

MM, mm Millimeter

MSL Mean Sea Level

N North

ay

N, om Nautical Miles

NRzZ Non Return to Zero

NTS North to South

ORD " Orbital Requirements Document

0SFG Orbital Sine Function Generator (Yaw Programmer)

PAM Pulse Amplitude Modulation

PAIC Point Arguello Launch Complex

PIM Pulse Duration Modulation

PM Pulse Position Modulation

Program Requirements Document
SSebsasenily

‘Pwoject Office . . . .
tion i ok

RV T Re-entry Vehicle
s South
o M
D : Subcarrier Discriminator
8CF Satellite Control Faoility
8C0 o Bubcarrier Oscillator
8LV Standard Launch Vehicle .
2120 Stored Program Command .
SRV . Satellite Re-entry Vehicle .
8STC Satellite Test Center
STD, std Standard ‘
SN , South to North B
— 8v ' Satellite Vehicle . '
. . s .
TAG : Tested and Guaranteed S
TAT ' Thrust Augmented Thor g
TIM, T/M Telemetry

N
ok
N
S

B

TT & C - o Telenetryi 'l‘rackingdemnd.
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Abbreviations

UHF
USAF

VAFB

seco. (e
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Full Terminology {Cont‘d.)

Ultra High Frequency
United States Air Force

Vandenberg Air Force Base
Voltage Countrolled Oscillator
Very High Frequency

Velociti Meter

Western Test Range




ATTACHMENT #3 .

ERROR BUDGETS

(This attachment will be incorporated into the

Systtms -Specification at. a later date.)
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