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The DISCOVERER Progrom consists of the design,
development and flight testing of 33 two-stage
vehicles, using the THOR IRBM as the first stage
booster and the AGENA os the second stage, satellite
vehicle. The program was established early in 1958
under direction of the Advanced Research Project's
Agency, with technical menagement ossigned to
AFBMD. On 14 November 1959, program respon-
sibility was transferred from ARPA 1o the Air Force
by the Secretary of Defense. Prime contractor for the
program is Lockheed Missile and Space Division.
The DISCOVERER Program will perform spoce
resecrch in support of the advanced militory recon.

noissance satellite programs,

PROGRAM OBJECTIVES

{a} Flight test of the satellite vehicle airframe, pro.
pulsion, guidance ond control systems, ouxiliary

power supply, and telemetry, tracking and com- _

mand equipment.
{b) Attaining satellite stabilization in orbit,

(c) Obtaining satellite internal thermal environment
data. '

{d) Testing of techniques for recovery of a capsule
ejecied from the orbiting satellite.

(e} Testing of ground support equipment and devel-
opment of personne! proficiency,

() Conducting bio-medicel experiments with mice
and small primcm,'induding injection into orbit,
fe-entry and recovery,

PROGRAM SUMMARY

Eorly lounches confirmed vehicle flight and satellite
orbit capabilities, developed system reliability, and
established ground support, tracking and data acqui-
sifion requirements. Later in the progrem, biomedical
and advanced engineering payloads will be flight
tested fo obtain support data for more odvanced
space systems programs. DISCOVERER vehicles are
lounched from Vendenberg Air Force Bose, with
overall operational control exercised by the Sateliite
Test Center, Palo Alto, California,

Tracking and command functions are performed by
the stations listed in the Table on page A-4. A history
of DISCOVERER flight 1o date is given on page A-5
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l SO 3t &2 ) coNE i
Telemetry ships are positioned as required by the '
specific mission of each flight. Figures 2 ond 3 show . Atk g
. o typical lounch trajectory from Vondenberg Air !
Force Base, ond figure 3 shows schematically o typ- e
ical orbit. An aedditional objective of this progrom is
' the development of a controlled re-eniry and recov- {
ery copobility for the poyload capsule (Figure 4).
An impact area hes been established near the { /-
Howagiion Islands, ond o recovery force activoted.
. Techniques have been developed for aeriol recovery N .
by C-119 circraft and for $e0 recovery by Novy : / \.
surfoce vessels. The recovery phase of the program } S | —rue avo
' has provided advances in re-eniry vehicle technol- P ! wn
ogy. This information will be used in support of more . I" - SEcTion
edvanced projects, including the return of aWonned o 4 '
' satellite from orbis,
- FLIGHT VENMICLE ) 3 1Y SEPARATION
The three versions of flight test vehicles used in the 1 i FLaNe
. DISCOVERER Program are defined in the lounch
schedule shown on Page A-5. Specifications for the
two THOR configurations and three AGENA configy- Liom
. rations used are given on page A-1, SPuenes
AGENA VIHICLE DEVELOPMENT e ¢
The AGENA vehicle was originally designed by the shene o
' Air Force s the basic satellite vehicle for Advanced ; 9as et system for orbital atfitude control. An urgent
Military Reconnaissance Sotellite Systems Programs, need for ataining higher aititude orbits resuited in
Basic design wos based on use of the ATLAS ICBM development of the AGENA “8" versions. The YLRS1
'  as the first stage. ATLAS trajectory characteristics and Ba-5 version of the LR81-8a-3 engine (Bell Muster
the stringent eccentricity requirements of the engine developed for B.58 gircratt) is used on
advanced programs led to the selection of o guid- AGENA “A* vehicles. The YLR81-Ba-5 version of this.
l ance system suited to achieving orbital injection in o . engine was developed fo provide increased perform.
horizontal ottitude. As o result, an opfical inertiol ance through the use of unsymmetrical di-methyl
System was developed for vehicle guidance and o hydrezine (UDMH) fuel instead of -4,
l Eorly AGENA “8" vehicles will ise the YLRS1.80.7
SAMOS and MIDAS version of this engine. The majority of AGENA “g*
AGENA VEMHICLE vehicles will- yse the XLR81-Ba-9 engine incorporating
l Gas T @ nozzle expansion rotio of 45:1, and providing o
further increase in performance copabifity including
engine restart and extended Muhobility.
PERFORMANCE
' CAPABILITIES -
ALTH
200~20,000 MILES
| ATTiTuDE
ROLL ~ 01 DEGREE
PITCH - 01 DEGREE
. YAW ~ | DEGREE
. LINES Of SIGHT—HORIZON SENSING ww
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Orbital Trajectory

Schematic presentation of erbirel trajectory following lunnch

from Vaindewberg Air Force Buse. Funciions Performed by

cach station aud 4 listing of equipment uied §) each station,
i Riten un page A-d, )
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RECOVERY CAPABILITY
. This objective was added 10 the program
luding afrer :b’f Frss Luwnch achiered 1ebicle
18bt and orbit objectires successfully.
1t includes the orientation a['lbe sasellite

rebicle 10 permit u recorers e capsaie 10
e eiecied from 1he ‘mase section of the
AGENA 1ebicle. Ejectinn is programmed
20 occnr on command oy the 17:h orbit,
Jor capsale impuct within the predetes.
wined recorery ures somth of Hauaii.
Aireralt and susfuce ressels are deployed
within the urea us u recorery force,

CAPSUI! RECOVERY SEQUENCE

:GHT PATH Copiale tjection command is 3e8t 10 the satellite by 1be
- : Kodiak, Alsska station on she 16¢th orbis. The vebicle

reorients its position (see inse1) 1o permis ejection 10 occur
ON & re-eniry irajeciory on the 171 orbit, T, recorery cap-
sule parachute is-activated o1 abowr 30,000 feer, and 1

?Lulc beacon transmits a radio signal for tracking Ppurposes.

G{ ]‘ JI IBE . “ recorery force is deployed in the recovery (impact) area,
LPM4222 WoLPM42z2 ~SECRET- | A3




- Facility Equipment Flight Function

Sotellite . » A Over-oll control, convert trocking stotions doto to obtain 0 predicied orbit
Test Center ond generote subsequent ephemerides isve ocquisition doto te tracking
stotions for subsequent posses, predict recovery area.

Vondenberg AFB BCOEFGHIUK - Lounch, ascent and orbitol trocking, telemetry reception, trojectory meos.
urements including time fo ignite second stoge.

Point Mugy B8CDEFGHIKL Ascent trocking and telemetry dato reception, tronsmits command to
. ignite ond shut down AGENA ivio guidonce computer).

Telemetry Ship DF Finol stoge ascent trocking ond telemetry dota reception,
{Pv1. Joe E. Mannl :

Annette Isiand, Activity at this stotion terminated 1 Dcumbor‘lm due 10 fund limitations,
Aloska {tracking
station)

Kodiak, Alaska BDEFGHIK Orbital tracking and telemetry dato reception, including first poss acquisi-
{tracking station) tion, recovery capsule ejection and impoct prediction,

Koena Point, BCDEFGHUK Orbitol tracking and telemetry dato reception. o
Oohy, Howaii _
ltracking station} I

Hickom AFB o Over-oll direction of capsule recovery operations,

Oahw, Howaii .
*Equipment ‘

. 2 UNIVAC 1103.A digitel computers LY mmawmmmumqm

b. VERLORT {Modslied Mod ) rador 1. Conversion equipmen: for teletype tronemission of rodor,
. TLM.18 self-rracking telemetering antenng "'M".,”d Ps "“:m' dato -n. .. y formot
. Tri-hehx ontenna I :'c"wuon Programmer lor pre-ocquisition duection of

Telemetry tope recording equipment I Guidance computer

c
d
¢. Doppler ronge detection equipment . k Ground commond 1o sarelkite transmission equipment
f
9 Telemet:y decommurators for reat time doto presemotion

GROUND SUPPORT FACILITIES
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A THOR—DM.18 / AGENA “A~ 8. THOR--DM.2} AGENA v C. THOR—-DM.-21 AGENA “p*

MB-3 Block 1 XL281.80-7 MB-3 Block 2, XLR81-Ba-9

0 Ahgined orbi successfully,
0 Foiled 1o ottein orbit,

oiscCoverre AGENA ™OR '
Ne. Ne. Ne. Flight Dete : Remertks
0

1019 160 21 Jonvary AGENA destroyed ; ,
THOR refurbihey ﬂ'ﬂmﬁ%f

! . 1022 163 28 Feb 1959 ;;l,na;d ovbit sucessfully, Telemetry receised for 514 seconds after
. fr-of.

was 80t reco, . All objectives exceps monry:m:uhlbarﬁnd.

n 1020 174 3 June Lexnch, aicent, separation, coass end ontisal boast 1nceesstal, Failod
: 1o achieve orbis becayse of low performence of mcllz:l engine,

[\ 1023 179 25 June  Semeas DISCOVERER 111,

\ 4 1029 192 13 Avgust All objectives successinlly achieyed except capsule recoyery afrer
ejection on 17th orbis, .

vi 1028 200 19 August Same o DISCOVERER v,
Vil 1051 204 7 November Attained m‘::‘:f;l‘lznlgl ol.m-r’:h Power prevented s14.

X 1052 218 4 Febrva GHOR thet dows premassrely. Umbllical cond mess dig rotvact,
o v Qsick ai-m..'«':';-w, c-.u{u loss o; hlin-.:u:n: .’

X 1054 223 19 February THOR destroyed @ T Nt 56 sec. by Range Safery Oficer,

Xi 1055 234 15 il Anained orbis snccessfully, Rec cepsule cjected on 174h orhis
Apri as m0t recovered, 4] dm:::::’ c;'upl recovery successially

achieved,
29 Lannch, ascens, alion, coast end orbitel slage ignition were
Xt 1053 160 Jung nm'c::hf ;aln:' ‘::’ acbiere orbit becanse of AGENA aritude
: during orbital s1age booss.

' , " 1018 179 13 Aprit st s secesslaly. Recovery caprnie civcted on 1338 ovbit




MONTHLY PIOOIBS—DISCOV!IER
Program

Flight Test Progress

® DISCOVERER XiI was lounched at 2300, GMT, on
29 June from Pad 4 of Compiex 75-3, Vondenberg
Air Force Bose. The countdown proceeded satisfac-
torily with minor technical holds becouse of ground
support equipment problems. The major hold wos
caused by weather. The launch, first stoge trojectory,
engine cutoff, and separation were normol. AGENA
engine ignition, thrust and engine cutoff were also
. normol. However, the satellite foiled fo achieve orbit.
Telemetry data indicate that the AGENA vehicle was
in o pitch down attitude during engine operation
causing the vehicle 10 re-enter the otmosphere. Sub-
sequent investigation has isolated the cavse of the
improper pitch attitude to the horizon scanner. A
thorough exemination of the horizon sconner opera-
fion ond checkout is being conducted to determine
the reason for melfunction and to correct the condi-
fion prior to the launch of DISCOVERER Xili.

® DISCOVERER Xil corried a diagnostic payload
in oddition 1o the normal recovery equipment. The
payload contained instrumentation to determine cap-
sule environment and the functioning of separation
and recovery sequence events. A five chanel telem-
etry system was instalied to tronsmit the data
obtained fo the ground stations, To assure receipt
of alt data, a tape recorder was provided to record
the real time events and copsule performance during
the telemetry “blackout” period which occurs when
the copsule re-enters the aimosphere. After a two-
minute fime delay, this stored date would be trans.
_mitted to the ground stafions. The high speed of
re-entry induces ionization over the skin of the cap-
sule which effectively blocks telemetry transmission.
An S-band transponder wes aiso provided to oid in
tracking the capsule from ejection through recovery.
DISCOVERER Xt will corry an identical diagnostic
copsule.

Technicol Progress

Second Stage Vehicles

®  One AGENA “B” vehicle (XLR-81B0.7 engine) is
in storage following Air Force acceptance. Three

Figure 1. The theust cone for 1he diaguostic payload sthossin
the "cold gar” :pi-/lmpi:d’mm. The pas sphere;, :ﬂu"
o[:rad talves, and manijolds for each system are shown in
1be 10p of the pboto. The exbhanst jets are monnted on the
outside of the cone. The 1brust ¢cone seprates from the puy.
luad prios 10 parachuse deploymens.

A

other vehicles with XLR-81Bo-7 engines have com-
pleted hot firing tests o) Sonto Cruz Test Base and
have been returned o the systems test area for
rework and o second system check prior to Air Force
acceptance. The first two AGENA “'8* vehicles using
the XLR-8180-9 engine are ready for hot firing
system lesting ot Santa Cruz Test Base.

® Evalvation and testing of nozzle coatings in an
effort 1o reduce XLR-8180.9 engine throat erosion
continyed during the report period. The test results
using o modified fuel injector have been encovrag.
ing. Tests of this injector will confinve.

®  Testing of the XLR-8180.9 engine {with 45:] areo
rotio nozzle) continved ot Arnold Engineering Devel-
opment Center. An engine stort and restart firing
series covering a temperature ronge of 120 to -- 55
degrees F hos been completed. The engine is mounted

" in a modified test stand which permits engine gim-

balling.

Recovery System Component Test Program

@' Extensive examination of the results of DISCOV.-
ERER fiight I through XI has indicoted the possibility
of tumbling and/or precession of the capsule upon
separation from the AGENA vehicle because one or
more of the spin/de-spin rockets failed 1o fire prop-
erly. To correct this condition o “eold gas* spin/de-
spin system was incorporated inio the DISCOVERER
Xl paylood. The “‘cold gos” system contoins fwo
separate subsystems each supplying o maximum of
195 pounds thrust with o firing duration of 0.8 sec-
onds. Each system contains o gas bottle (containing
a nitrogen and freon gos mixture), @ manifold, o
squib operated valve, and exhaust jots,

I3 4




® Drop testing of the DISCOVERER capsules con-
tinued throughout the report period ot Holloman Air
Force Base, New Meaico. Originally scheduled for
nine drops, the test series has been extended 1o per-
mit field testing of the capsule parachute system and
testing of retrofiring system. Solid propeilont rocket
spin/de-spin systems fests were conducted on 24
Moy. “Cold gas’* systems tests were conducted on
23 June. The parochute system tests started prior to
the solid propellont rocket test and aore still in
progress.

®  For each of the drop tests, the copsule is carried

- . oseSSPEw .
b v NP doosan -

) B

WDLPM-4.222

Figare 2. DISCOVERER disgnostic -
prior 1o sbipment 10 Vandenberg Air Force Base. The eguipment contained in this
Payload monitors the performance of the ejection and recot ery 53stem components

nd tlemeters thit data to the gronnd stations.

to 100,000 feet altitude. On commond from the
ground, the capsule is released from o fairing which
simulates the AGENA vehicle. During the retrofiring
system drop, the ejection progrommer within the cop-

sule fires the spin system, the retro rocket, and the

de-spin system in the normal ejection sequence. Para-
chute deployment is also controlled by the ejection
programmer. These copsules ore fully instrumented
to monitor capsule performance and contain telem-
eiry equipment to transmit the dota obtained. in the
porachute deployment tests the Moch and dynamic
loading conditions encountered in aciual recoveries
are experienced.

ight paylosd shoun during system tests




Figwre 3. Test cupsule (le 1) suspended
Jrom 1be balloos 144 will corry j1 1o
l;m.ooo Im’ ll:l.l;ltd Closenp lubaute)
of test capsule teleme nipment
which provs A s

which the velease command is receired,
The ablutive shicld swhich Protects the

capsule from the beas Rewesated duvivg

24 speed re-entry inte the atmuspbere
is shown. The external surface of 1be
shield peels of under 1he intense beat of
friction, thus dissi ating the bhewt gud
Protecting the capsule. The capsale and
Parackuie are consained within this
shield. Arridl vies fright) %lh capsale
during descent orer Nesw exico. The
Paracbate deployed 41 approximately
33.000 feer dliul{. Capsule immediatel)

ter impact (lower righs). Clonl, of
the capsule avd parachute (lower eft)
An impact a1 1ea would canse little dam.
226 10 the capsule structure.

- P ..
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Biomedical Capsules

® The Advonced Biomedicol Capsule Swdy was
completed on 17 June. This study indicated the feas-
ibility of developing o copsule copoble of maintein.
ing o chimpanzee in orbit for two doys. The copsule
would be integrated with the SAMOS recovery
vehicle. A finol report, preliminary drowings ond o
full-scale mockup have been prepared as part of the
study.

Facilities )
® A von-type telemetry readout’ ond recording

-
s f

instoliation hos been estobiished on Christmas Island.
This installation will provide monitoring and record-
ing facilities downrange from Hawaii. The equipment
at this instoliation will monitor all orbital posses
within the ronge of the siotion, record oll telemetry
data from the diognostic payload ond from the
AGENA vehicle. During the recovery pass, this instal-
lotion will extend the telemetry reception coverage
south of the equator. An additional ship and five
telemetry equipped aircraft will be dispersed between
Howaii and Christmas islond to complete the telem-
eiry coverage south of Howaii.

Frgnre 9. The Adiunced Bicmedical
Capsale n«lﬂi tbélon) with s wmodel
of the 30-ponnd chimparzee and the sear
parsially 1nitalled. Specimen-recording
and telemesry equipments are mownted on
the t0p ol the capsule. Forward end of
the mockup (lef1) showing oxygen
spheres, Maswers, and coolans equipment,
This mocknp was constracted a5 pant of
1be Ad1anced Biomedical Capsule Stud).

WDLPM-4.222




BOOSTIR-—ATIAS iCBM

Weight—Wet 15,100
Foel, 091 74,900
Ouidizer (1OX) 172,300
GROSS WEIGHT (1be) 262,300
Cagine—MA-2
Thewst (e vec) Beost 236,000
Sustainer 82,100
Spec. lmp. (soc. vec) Boost 26
Sustniner 30

SECOND STAGH up g
Weighte
lnert 1,508 1,695
Peyload equipment 1,408 3,058
Ovrbitel 4113 4753
l-m Propalionts 6492 12,950

Onidizer (IRFNA)
Other

718
GROSS WEIGHT () 11,211 18421
tagine YiRS)-B0-S  XIR81.80-9
Thrust, Moe. (vee) 15,400 16.000

Spec. imp., sec. {vec) w7 290
Bura Time, sec. 120 240

Figure 1. ,
The SAMOS Program was included

Artists’ concept of SAMOS satellite.

l Line drawin’ o[,romplﬂc flight in Weopon System 1171 when
| : vebicle (right) and detailed view of WS 1171 was tronsferred 1o the
basic AGENA spper stage (left). Advanced Research Projects Agency

‘ : eary in 1958. ARPA seporated

' : ) WS 1171 into the DISCOVERER,
. SAMOS and MIDAS progroms with

the SAMOS objectives based on a

' NOSE CONE visval and ferret reconnaissance
. system, On 17 November 1959

me : responsibility for this program was

' , transferred from ARPA 1o the Alr
, Force by the Secretary of Defense.

PROGRAM MISSION

‘ FUEL AND 1 H
_ S Ve ONIDZER The pmu.nery mission of the SAM-OS advanced
TANK - teconnaissance system is fo provide visval ond

(‘ ﬂ SECTION electronic coverage of the USSR and its allied
ATLAS

nations. Efforts include development of hard-
wore 10 permit:
a. Delermination of characteristics of enemy

, SEPARATION .
": PLANE electronic emissions,

SOOSTER

b. Verification of known targets, detection of
unknown targets,
¢. Location and evaluation of defenses.
d. Evalvation of military and industriol
SPHERES strength.

e. Assessment of high-yield weopons damage.
NITROGEN (LLAGE RockeTs f. Reconnoitering of troop movements.
SPHERE INE (UDMH) 9. location of naval forces throughout the

. world,

WDLPM4 282’ L1 1), il B
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OF Ascent
CLwIrse (300

STATUTE MiLss)
h‘z l.J Asceny EWipg,

Figure 2. Typical SAMOS seajectory, launch. to-orbis,

Ferret Reconnaissance...

o)

R

Figare 4. The Fervet veconnaissunce 1ysiem will gasher data from elecsronic emissions orer arees of imeress.
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Figare 3.
Sci::wi: of SAMOS system
INFORMAT ION in opevational orbit. Wben the

GATHERING satellite is over the area of
- inlerest the mm'nsc xipment
is ixrmed on ( i
gatbering). When it leaves
the area of interest the sens-
ing z:ipmt is turned of
and thbe sensing data is proc
essed (Information storege).
When the ’;didc to:;u with-
in range of a receiy-
ing .m‘n'on, tbcmd:u will be
read-ont spon command for
processing and transmitted to
asing agencies. This process
is continuonsly repeated dur-
ini':lbc useful lifetime of the
vebicle.
300 MILES '
ALT.

INFORMATION STORAGE
VISUAL AND FERRET

PROCESS READOUT

RECORD PROCESS
Figure 5.

The initial viswal reconnaissance program will wse con- stations thes a data link. Ground electronics will recon-
1entional photo technignes with antomatic film proc- vert the signal into photo image form, with a capability
cssing aud TV -1y pe electronic image readont 4o grownd ., w:olw'ng objects 20 feet im length.

P

2 WDLPM4-222 R ; B3
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Figure 6. SAMOS concept, showing reception of commands and transmission of data

between satellite and ground station;

‘For economical testing of components a dual-
capability visual and ferret payload will be used dur-
ing the early development phase. On loter flights

. only a visual or ferret system payload will be carried.
These payloads will be housed in the AGENA vehicle
{Figure 1).

Dato coliected by the visual payloads will be elec-
tronically transmitted in the recdout system and
retrieved in the recovery system. Ferret data will be
fransmitted elactronically. These systems are com-
posed of the AGENA vehicle, ATLAS booster, launch

- facilifies, trocking facilities, and a communications
and data processing network. The recovery system
will also include a re-entry capsule ond a recovery
force.

CONCEPT

ATLAS Series D missiles launched from VAFS will
boost the AGENA vehicle into polar orbits. injection
into necr-circulor orbits {Figure 2) will be accom-
plished by the AGENA vehicle rocket engine. A self-
contained guidance system using a horizon reference
scanner will provide altitude stabilization. As the
sotellite travels in an orbit sssentially fixed in space
the earth rotates inside the orbit (Figure 3). Each
successive orbit is displaced loterally approximately
23% degrees ot the equator, permitting one vehicle
to observe the entire earth in a time period depend-
ent upon the width of the area under surveillance.
Early versions will have a useful life of opproximately

~SECREF-

and subsystem functions (schematic).

hndcys.'l’lnmdommhmwillbcucuuﬁdlifo
of four months with o design objectivé in certain
configurations of one yeor; recovery systems will
hmomﬁdﬁfoofﬁﬂunhthiﬂydm.

TECHNICAL DESCRIPTION

Visval Progrom-—Three versions (E-1, E-2, and E-5)
of visuol payloads are being developed. The E-1 pay-
lood is @ photo component fest paylood which is
combined with the F-1 ferret payload. The E-2 photo-
grophic payload, under development by Eastman
Kodak Company, includes a comera, film processor,
ond electronic readout equipment. The E-S recover-
able system designed by Lockheed will retain the

. exposed film and the 66-inch focal length camera

developed by ltek Corporation.

Ferret Program—Ferret payloads are being devel-
oped on a progressively more advanced basis from
R&D (F-1)'to advanced systems (F-4). The F-2 ali-
digital, general coverage paylood will use super-
heterodyne scanning receivers in conjunction with
directional ontennas, an onalog to digital converter
and tape recorders (for storage). A programmer will
be used to control read-in over areos of inlerest and
readout over tracking stations. The F-3 payload wilt
use similar receivers with stop-scan capability and
conirollable antennos added. Recording of the octual
signal intercepted (rather than the digital represen-

tation) will be possible with a bandwidth up to éme. .

A complex programmer will permit sotellite search
of a given area or frequency range.’

WDLPM4-222
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ATLAS “D'7AGENA "B"

SAMOS Launch Schedule

MONTHLY PROGRESS—SAMOS Progrom
Technical Progress

Second Stage Vehicles

® System checks of the AGENA vehicle and the
dual payload for the first SAMOS flight were com.
pleted satisfactorily on 1 June. The quality assuronce
inspection and weighting operotions were completed
prior to shipping the AGENA vehicle to Santa Cruz
Test Bose for coptive hot firing tests. The vehicle was
installed in the test stond, the payloads were deliv-

Figure 1. Fisst SAMOS AGENA 4" tebicle durin,

wpg the UHF
seut 10 the tebicle by 1he techuician on bis lefs.

WDLPM.4.222

ered, and the systems tests which precede hot firings
were accomplished. Captive hot firing tests were con-
ducted on 30 June.

® Modification providing improvement in poyload
ouxiliory real fime command capability (through
increased backup to the airborne communications
equipment sequence progrommer) are essentially
complete for the second AGENA “A* vehicle, Lack
of o UHF narrow band transmitter continved to ham-
per checkout. Subsystem testing is being accom-
plished with a prototype norrow: band transmitter.

8 systems testing. Techuician at far vight is adjust-
ound transmitter 10 simulate In;_-ariu of the rebicle in

orbit, Commands are being

bese tests were complesed on 1 June.

~SEGRET.




® Deliveries of flight hordware for the third
AGENA “A’ vehicle will be completed in July. Laote
ovailability of components ond the recent sirike will

require intensive eforls to. recover current schedules

for this vehicle.

®  The first two AGENA “B” vehicles are in the com-
ponent and subassembiy stoges of manufocture, with
the first scheduled for completion in mid-Seplember.
This vehicle is scheduled for lounch in April 1961
carrying an E-2 poyload.

® Because of the attitude control problem experi-
enced on the second MIDAS flight, the first three
SAMOS satellites will maintain o horizontal, nose
forward position throughout most of the first orbit.

Reorientation to the nose-down position will be inifi- "

ated by stored commonds os the sotellite comes
within range of the tracking stotion ot Kodiak,
Alaska, on its first orbital pass. This change assures
completion of tank pressurization venting prior 0
shutting off the flight control system pneumatics. The
forces created by the continuation of venting ofter
switching from the flight control to the ottitude damp-
ing system ore believed to be a major factor in the
loss of attitude control. Modifications to the AGENA
wiring and airborne components for the first flight
article are scheduled to be accomplished during the
Vandenberg Air Force Base modification and check-
out operation, Modifications for the second and third
vehicle will be accomplished at the systems test focil-
ity. The AGENA “B* vehicles will incorporate a full-
time attitude control system ond will not require
modification. :

Visval Reconnaissance Systems

@ Visvel Reconnsissance Systoms poyloods ere being devel.
oped in @ minimum number of conligurotions 1o aMein recdovt
ond recovery missien ebjectives. The design end purpose of sech
configuretion is es fellows:

Readout:

E-1—Companent Test Paylosds

£-2—Stearoble Reconnsissence Poylond (with 20.loet grovnd
resolution)

Recovery:

E-5—High Reselution, Steeroble, Recoverohle Peyload (with
S-foot greund reselvtion) '

Figare 8. Thiriy-six inch focal length camera and lens assem-
bly for E-2 payload. Payload delivery is scheduled for August.

B6

Payloads

® E-2 Payloads—Assembly of E-2 payloods con-
finves on schedule at Eostman Kodak. The film drive
system ond the film processor for the first E-2 poylood
hove completed functional and operational tests suc-
cessfully. The completed 34-inch focal length camero
ond lens ossembly are vndergoing vibrotion and
operational tesis ot the coniractor’s facility.

® E-5 Payloods—The first test of on E-5 recovery
test unit (RETU) is scheduled for July ot Edwards Air
Force Bose. The RETU simulates the E-5 recovery cap-
sule in size, weight and cerodynomic configuration.
This test series will determine copsule drag and oscil-
lotion choracteristics during recovery by a C-130A
aircraft. Data from these tests will be used to estab-
lish design criterio for the E-5 recovery equipment.
‘Additionol RETU tests, including the complete recov-

«ery sequence, will be conducted later this year. A

mid-February 1961 dote has been estoblished for
delivery of the first E-5 flight payload.

Ground Support Equipment

® Funclional tests ofilhe electronics portion of the
vacuum fest chomber (used for leak testing E-1 and

- E-2 payloads) were completed by the contractor and

the chamber was delivered to Vandenberg Air Force
8ase. This completes the delivery of mojor items of

" the E-1 payload ground support equipment for the

Vandenberg Air Force Base missile assembly build-
ing. i

WDLPM4.222




® The first set of E.1/E-2 ground reconstruction
electronics (GRE) equipment, primary record cemera,
ond repeater kinescope has been delivered 1o the
Vandenberg Air Force Bose missile assembly build-
ing. The second set of GRE equipment (backup for
the firs! set) was used for compatibility test with the
operaling console. At the conclusion of these fests
the operating console ond the GRE equipment will
be shipped to the Vondenberg tracking ond acquisi-
tion station. ' i

® The 144-inch collimator, 1o be used for the E.2
poyload alignment and checkout, hos been com.
pleted and will be delivered in July.

Ferret Reconnaissance Systems

®  Ferret reconnaissance system poyloods are being
developed in o minimum number of configurations.
The designation and purpose of each configuration
is as follows:

F-1—R8D Test Poylecds

F-2—Digitel Generol Coverage Poyloads

F-3—Specilic Missien Peylosds—Anlog Prei

F-d—Technice! Analysis {study stage only)

Payloods

® F-2 Payloads—The testing and ossembly of
components for the initiol F-2 poyloods conlinues on
schedule.

Ground Support Equipment

® The first F-2 checkout console has been com-
pleted and compalibility tests, using @ service test

model F-2 payload, are being conducted.

® The logic design for the F-2 data conversion and
evaluation equipment hos been completed. This
equipment will be installed in the Sotellite Tess
Center.

® The major portion of the telemetry data moni-
foring equipment was delivered to Airborne Insiry-
ments Laboratory on 15 June. This oquipmin’ will be-
incorporoted into the F-2 evoluation and command
complex for the Vandenberg Air Force Base end
New Boston tracking and acquisition stations,

Figure 9. The fivst et of E-1/E.2 xronnd recomssraction electronics (GRE) cquip-
ment installed i the Vandinberp dir Furce Buse missile ussembly building.

e e
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Facilities

® Vandenberg Air Force Base—Mmodifications
o accommodate the Model 1604 computer in the
Vandenberg Air Force Base date acquisition ond
. processing building have been completed.

® Satellite Test Center—Construction of incre-
men! 2 to the Sotellite Tes Center was completed on
schedule. Beneficiol occupancy begon on 16 Jyne
ond instoliation of equipment is in progress.

® Point Arguelio—Installation of aoll launch oper-
otions equipment, propellant loading systems, and
high pressure ond liquid gas systems hos been com-
pleted ot launch stand 1. System tests of the facility
ore in progress using ATLAS 57D and the AGENA

el o

focilities checkout vehicle. Censtruction of launch
stand 2 is complete, except for the umbilical mass,
The most is scheduled for completion on 6 July.

® New Boston, New Hampshire, Station—A
change in concepis of computer type and configura-
tion has necessitaled the design of @ modification
to the Dota Acquisition and Processing Building. This
madification is scheduled for completion in time to
support the SAMOS lounches.

® Offutt Air Force Base—The construction con-
troct for the interim - date processing facility was
ordered cancelled by the Office of Scerdcvy of
Defense. Pending re-direction of the program, no
further action will be token on either the interim or

the final facility. -

Figure 0. Instddltng 1he Agens faceliaics chechunr 1ebick on the ATLAS
37D buaster prion 4o, 23ulems tests at Porwt Asguelles Liunch stand 1,

SR WDLPM4-222
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Figure 1. Avtise's toncept of MIDAS
saellite (right). Drawings below show -
complete swo-stage fighs vebicle (right)
and basic AGENA “4» second sage
rebicle (lef1).
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Figure 2,

Lawnch-to-orbit trajectory for flights 3 and snbsequent. Opii.
mum ATLAS boost, guided by radio-inertial system.
AGENA ascent (coast, burn, coast, second burn) provides

S

aititnde reference. Also governs velocity magnitnde end
divection by imertial guidance System mmilonr
scanner. Orbital attitnds maintained

L5 fels,

by borizon
by reaction wheel and

Figure 3.

Proposed MIDAS system. Fonr satellites
two ortbogonal planes at 2,000 n.m. altit
erage of USSR with minimum number of satel

C2

spaced equidistant in each of

nde. Provides maximum coy.

PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 1171 when WS 1171 was tronsferred
to the Advanced Research Projects Agency.
ARPA subsequently separated WS 1170 into
the DISCOVERER, SAMOS and MIDAS Pro-
grams, with the MIDAS objectives based on
an infrared reconnaissance system. The
MIDAS (Missile Defense Alorm System) Pro-
gram wos directed by ARPA Order No. 38,
dated 5 November 1958 yniit transferred to
the Air Force on 17 November 1959. A ten
launch development plen for MIDAS [ws.
239A) has been approved, This RAD Program
should make possible the achievement of an
operational system by 1943,

Neg e

UL:: L
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Figure 4,
Orbixi.; satellites detecs infraved radistion emitied
by Sovies ICBM's in powered flight. Data telem.
elered instansaneonsly to MIDAS Control Center
t9a far worth readoni stations. Decoded duta teresl
approximarely the uumber of missiles launched and
lannch docation, direction i
:::nmnnia. Probabilities of less then 1.00 on

o MIDAS satellite detecting an 1C, lannch,

MIDAS satellite will alsays be 8 position 10 detecs
ax ICBM lasnch. These gures :o” based u geo.
meiric considerations of the Tamily of sasellites and
sronnd readont station ocations.

re map indicate the Probability of e least
lities of 1.00 indicate that mers then ene

WDLPM-4.22

TECHNICAL HISTORY

The MIDAS infrared reconnaissance payload Is engi-
neered to use o standard launch vehicle configura-
tion. This consists of a “D” Series ATLAS missile os
the first stage and the AGENA vehicle, powered by
a Bell Aircraft rocket engine os the second, orbiting
stage (Figure 1). The total payload weight is approx-
imately 1,000 pounds.

The first two of the ten R&D flights used the AGENA
“A* vehicle Progrommed to place the payload in o

circular 261 nautical mile orbit. Subsequent flights
will utilize the ATLAS/AGENA *'g* configuration
which will be programmed 1o place the paylood in
a circular 2,000 nautical mile polar orbit,

MIDAS |, lounched in February 1960, did not attain

" orbit because of & failure during ATLAS/AGENA sep-

aration.

MIDAS I, launched in May 1960, was highly suc-
cessful. Performance with respect to programmed
orbital parameters was ovistonding. Useful infrared
dota were observed and recorded.
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been lannched:

The MIDAS system is designed to provide
continvous infrared freconnoissance of the
Soviet Union., Surveillance witl be con-
. ducted by eight satellite vehicles in occu-
rately positioned orbits (Figure 3). The area
under surveillonce must be in line-of-sight
view of the scanning sotellite. Mission capa-
bilities are shown in Figure 4. The system is
designed to accomplish instantaneous read.
out of ccqu;irod dola by at least one of

P Ty 31 T25p0

three strategically focated readout stations.
The readout stations fransmif the dote
directly to the MIDAS Control Center where
it is processed, displayed, and evalvated
(Figure 5.) i an attack is determined 1o
be underway, the intelligence is communi-
cated to a central Department of Defense
Command Post for reloy to the President
ond oll notional retaliotory and defense
agencies.

Simplified version of ground presen.
lation system (left) %: li.r:l:;r of
m/mdl reconnaissance date, The
data is displayed on o4 TV monitor
with & map overlay, The chays below
shows data flow from the readowt
stations 10 decision-makin agencies,
The MIDAS Control enter, or
other ssing agencies baving 4 corre.
lated ground stabilized display, can
determine when an actuel attack bas

.
'




VEHICLE
ATLAS “D"”/AGENA “A"

i

it

ATLAS **D**/AGENA “B*

MIDAS Launch Schedule

MONTHLY PROGRESS—MIDAS Program

Flight Test Progress

® The second MIDAS flight test vehicle was
launched from Pad 14, Atlantic Missile Range (AMR),
_ on 24 May. Booster performance was highly satis-
factory, with booster, sustainer, and vernier engine
cutoffs occurring as programmed. Ascent trajectory

was near nominal. The separation sequence was sat-
isfactorily accomplished. Sotellite engine ignition
occurred within one second of nominel and engine
shutdown was initiated at the proper velocity. The
resvlting orbit was the most perfect circulor orbit
achieved by the United States, with an apogee of
280 noutical miles and a periges of 254 noutical
miles. The orbital life is expecied 1o be 40 months.
Approximately 75 percent of the test objectives were

Figure 6, Acri.:] view showing Atlmtic Missile Rusge Cou{lcx 24 in the fore.

ground. The gantry and lannch stand ave on the right, The bloc,

WDLPM-4.222
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oftained. Major probiem areos during the test were
in-orbit stabilization ond communications.

. @  Although paylood and vehicle transmission ceased
ofter the thirteenth POss, some lelemelry from the
solar ouxiliory power under test system (SAPUT) heos
continved. The Purpose of the SAPUT system is to
evalvate three types of solor cell coating moterials,
Becouse of o failure in the telemetry switching sys.
tem, only one channel of SAPUT information was
received subsequent 1o orbit pass number one. Trans.
mission characteristics of the SAPUT telemetry pro.
vided useful indicalions of the in-orbit motions of
the satellite.

Technical Progress
Second Stoge Vehicles

® Fabricotion of the AGENA “B” vehicle for the

third MIDAS flight was proceeding on schedule; how-

ever, indications are that a schedule slippage . will

be incurred if the present strike at LMSD is not ended

quickly. Instellation of the engine has been started

ond assembly of the wiring harness is nearing com-
pletion,

® The electromechanicol equipment that provides
directional positioning of the solar ouxiliory power

%

array hos successfully completed approximately 1000
hours of continuous cycling.

lnfrequ Sconner Unils

Infrared_scanner units for flights 3, 4, and $ are
being manufactured by Boird-Atomic, Inc.

®  Monutfacture of the first Boird-Atomic, Inc. infra-
red payload is behind schedule ond slippages have
occurred in delivery dotes for the firs) three units,
This slippage con be portially attributed 1o defician-
cies in the turret bearing and drive motor which were
identified during acceptance lesting of the thermo-
mechanicol equivalent of the Baird-Atomic poyload.

® Negoliclions have been completed with Aerojet-
General Corporation for the development of g sery.
ice test model of an advenced infrared scanner
planned for later MIDAS flights. This model will con.
tain speciot instrumentotion for engineering ond life
testing and will not be o flight article,
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The DISCOVERER Progrom consists of ihe design,
development and fiight testing of 35 two-stage
vehicles, using the THOR IRBM as the first stage
booster and the AGENA as the second stage, sotellite
vehicle. The program was established early in 1958
under direction of the Advanced Research Project’s
Agency, with technical management assigned fo
AFBMD. On 14 November ‘1959, progrem respon-
sibility was transferred from ARPA to the Air Force
by the Secretary of Defense. Prime contracior for the
program is Lockheed Missile ond Space Division.
The DISCOVERER Program will perform spoce
research in support of the odvanced military recon.
naissance sotellite programs,

PROGRAM OBJECTIVES

{o) Flight test of the satellite vehicle airframe, pro.
pulsion, guidance and control systems, ouxiliory
power supply, and telemetry, tracking and com-
mand equipment. »

(b) Attaining satellite stabilization in orbit.

(c) Obtaining satellite internol thermal environment
dota.

(d) Testing of techniques for recovery of a capsule
¢jected from the orbiting satellite.

(o) Testing of ground support equipment and devel.
opment of personnel proficiency.

(f} Conducting bio-medical experiments with mice
and smali primotes, including injection into orbit,
re-eniry and recovery.

PROGRAM SUMMARY

Early launches confirmed vehicle flight and satellite
orbit capabilities, developed system reliability, and
established ground support, tracking ond data acqui-
sifion requirements. Later in the program, biomedicol
and odvanced engineering payloads will be flight
tested to obtain support data for more advanced
Space systems progroms. DISCOVERER vehicles are
lounched from Vendenberg Air Force Base, with
overall operational control exercised by the Sotellite
Test Center, Palo Alto, California.

Tracking and command functions ore porformod‘ by
the stafions listed in the Table on page A-4. A history
of DISCOVERER flight 1o date is given on page A-S.

WDLPM-¢-228
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SECRET-.

. 1400
D AGENA ~a%
257 tomt

AGENA “3~

r
SECOND STAGE g A:.l!.ll
Weight—
inert 1,262 1328 1,346
Poyload equipment 497 887 s
Orbite! 1759 2.3 2,216
lmpulse propelionts 6528 12,950 12,930
Other /] n m
TOTAL WEIGHT 8482 18,676 15722
Enging Mode! YiRs1.e.5 XLRS).30.7 XLR81-Be-9
Thevst-the,, voe, 15,600 15,600 16,000
Spec. Imp.sec., voc, b 724 24 20
Burn Hme-sec. 120 240 200
THOR 800STEIR DM-18 DM.21
WeighteDry 6,930 6,500
Fuel 3700 33,700
Oxidizer (LOX) 58,200 68,200
GROSS WEIGHT (ibs.) 108,850 108,400
Engine mB-3 mB-3
Block § Block 2
Thewst, ibs, {s.L) 152,000 167,000
Spec. Imp., sec. s.Ly 247.8 2483
Burn Time, sec. 163 148




The three vers;
DISCOVERER
schedule shown on

two THOR conf ]

ance system suited 1o
horizontol offitude.

$¢Q recovery by Novy
phase of the program

ons of fight tes: vehicles used in the
Program are defined in the launch

As a result, an optical inertial
ped for vehicle guidance and o

$AMOS and MIDAS
AGENA VEMiCLE

PERFORMANCE
CAPABILITIES
ALTy

200-20,000 Mg
ATTiTUDE

ROLL ~ 0 DEGREE

PITCH ~ 04 DEGREE
YAW ~ DEGREE

: SEMRATION
‘ 3 - PLaNE
} ] ]
N Lo
SPuERES

W.LAGE ROCke TS
ROGEN
SPMERE MENE (UDane)

90s jet system for orbital attipyde control. An urgent
need for GMtaining higher alfitude orbis resulted in
development of the AGENA g versions. The YLRg)
8a-5 version of the LR81-30.3 engine (Bell Hustier
engine developed for B-58 aircrofy i used on
AGENA “A% vehicles. The YiR8).30-5 version of this
engine was developed 1o provide increased perform.
ance through the use of unsymmetricol di-methy]
hydrazine (UDMH) fuei instend of Jp.4

Eorly AGENA g vehicles will ysq the YLRS1.80.7
version of this engine. The majority of AGENA g

further increase in performance capebility including
engine restart and sxtended bmepcbilify.

UINES OF SIGHT—HORZON SENSING o
SOy WDLPM 4 225
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; Orbital Trajectory
~ : Schematic precentation of wrbited trajectory following lunnch
fcs : frome Vandewberg Air Force Buse. Faunciions Performed by
H vach siutivn sud o listing of equipment used &) each station,
£ ROCKETS N L is iven wn page A-d,
- L |
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in E——
31
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a RECOVERY CAPABILITY
This objective was added 10 1he program
v after IA first Lawnch achiered 1ebicle
A bt aud orbit objectiies suceessiully,
18 incindes she orientation o sthe suellite
redicle 10 peymit « recorera € cupsnle 10
eiecied from the ‘wase section of rhe
AGENA 1ebicle. Ejection is progrusmmed
10 orcar an command on 1he 191h orbir.
for capsaule impact within rhe predeser.
Wined recorery oveq somth of Huyaii,
Aiveralt and surface 1essels ave deployed AN TION
within the ures ur u recorery furce. N ..9.'..?.7!-‘.
PATH

Capsale ejection command is semt 1o 1he Saseliite by the
Kodiak. Alaska station on the 16th orbis, Tie vebicle
reorients 15 Position (see inser) 10 permis ejection 1o occar
O8 & re-eniry trajectory o the 171h orbir. The recorery cap.
sule pasachure iy #cirated ar abost 30,000 eet. and 1

capsule beacon 1ransmiss 4 radio signal for 1rac ing parposes. .

) R . Tbe recorery force is deployed in the vecorery (impact) area,
-228 WDLPM.¢.225 m .
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Facility

Satellite
Test Conter

Vandenberg AF8

Point Mugy

Telemelry Ship
{Pvt. Joe E. Mann)

Kodiak, Alaska
{tracking station)

Kaena Point,
Oahu, Hawaii
(tracking station)

Hickam AFB
Oahy, Hawaeii

*Equipment

Equipment®*

S8COEFGHIJK
BCOEFGHIJKL

DF

BDEFGHLK

BCDEFGHIJK

A. 2 UNIVAC 1103-A digital computers
b. VERLORT iModified Mod 1i) redor

C. TLM-18 self-trocking telemetering ontenng

D. Tri-helix ontenng

€. Doppier ronge detection oquipment
F. Telemetry tope recording equipment

G. Telemetry decommutetors for reol time dato preseniotion

’

Flight Function

Over-gll control, convert tracking stotions date to obtain o pre-
dicted orbit and generate subsequent ephemerides issue acquisi-
tion data to tracking stations for subsequent passes, predict
recovery area.

Launch, ascent and orbital tracking, telemetry reception, trajectory
measurements including time to ignite second stage.

Ascent tracking ond telemetry dota reception, transmits command
to ignite and shut down AGENA [via guidance computer).

Final stage ascent tracking ond telemetry date reception.
Orbitel tracking and telemetry data reception, including first pass

acquisition, recovery capsule ejection and impact prediction.
Orbital tracking and telemetry data reception. .

Over-all direction of capsule recovery operations.

H. Plot hoords for roder ond TLM.18 frocking doto

Conversion equipment for teletype tronsmission of rodor,

TLM-18 end doppler tracking dato in binery format

1. Acquisition progrommer for pre-ecquisitien direction of
ontennas

K. Grownd command 10 setellite tronsmission equipment

L. Guidonce computer

GROUND SUPPORT FACILITIES
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Configurations |
l A.  THOR-DM.I8 7/ AGENA “A* B. THOR--DM-21 / AGENA “B" C. THOR-—-DM-21 AGENA “g
MB-3 Block ) /' XLR81-80.7 MB-3 Block 2/ XLR81.8a.9
. 0 Aftained orbit successfully.
I @  Foiled 1o attain orbit,
l Flight History
DISCOVERER AGENA T™HOR
' Ne, Ne. Ne. Hight Dete Remorks
0 1019 160 2] Jonva AGENA destroyed ction .
. i THOR n]:rbi: ;:".:if:: ﬂ;h.;(fl‘.‘
] 1022 163 28 Feb 1959 ;‘;lﬂ;d orbit snccessiully. Telemesry received for 514 seconds after
. . lifs-of.
n 1018 170 13 April Anained orbis Inlly. Reco inle sjeciod om 171h orbi
' ' Ap mmmm:%‘z&nzmu 4;:31 ::c'mq:’:;nd:.lbcw.
: m ‘1020 174 3 June Lannch, ascens, separation, couast and orbital boogs suecessiul, Failod
' to achiere orbit becanse of performance of satellite engine.
' v 1023 179 25 June Same s DISCOVERER Ill, -
" 1029 192 13 August All objectives successfally achiered exceps capsule recovery afrer
ejection on 17th orbis, _ : .
' vi 1028 200 19 August Same as DISCOVERER V.
vi 1051 206 7 November Antained orhis nm:.ydly. Lack of 400-cycle power revented sia.
. bilization on erbis recovery. .
Vil - 1050 212 20 November Ansained orbis suceessfully, Malfunction prevented AGENA engine
. :hd:w a lm’rddo:h{d rr/ocil;. Resovery capsule cim::‘z:l
20t yecovered,
IX 1052 218 4 February THOR sbat d wrely. Usblical cond mart did not sesact,
' : Qwick J;:nnl:f.:.lti;muu’ng loss of kli--;:um.
X 1054 223 19 Febeuary THOR destroyed &t T plus 36 se. by Range Safesy Ofiter,
v Atisined orbit successfully, Rec ule ejected on 171h orbit
l Xt 1055 234 15 April was nol recorered, lglll,obi«:l!‘:c? :‘x’apl' :d":”ﬁ"']"ll“lufl”]
achiered,
l b, A ion, t and orbital siage igwition were
' {]] 1053 160 29 June f::r:::hll.";:;lcf’l:m:’r‘zﬂ:“:rb;. k:uu of ‘:‘16'ENA aiitnde
during orbitdl stage booss.
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Menthly Progress—-DISCOVERER Progrom
Flight Test Progress

®  The launch of DISCOVERER Xiii is scheduled for
10 August. DISCOVERER XIV is scheduled for 18
August. '

® DISCOVERER X! will corry o diognostic pay-
load in addition 1o the normol recovery equipment,
This payload contains instrumentation fo delermine
caopsule environment and the functioning of separa-
tion and recovery sequence events. A five-channel
telemetry system is installed to fransmit this data. To
assure receipt of oll data, a fape recorder is pro-
vided to record the real time evenis and capsule

performance during the telemetry “blackout” period
which occurs when the capsule re-enters the atmos-
phere. After a two-minute fime delay, this stored dota
will be tronsmitied. The high speed of re-eniry
induces ionization over the skin of the copsule which
effectively blocks lelemelry transmission. An S.bond
transponder is also provided to oid in tracking the

_ capsule from ejection through iocmmy. :

Technical Progress
Second Stage Vchiclcs

® Three AGENA “B* vehicles (XLR-81 -Ba-7 engines)
are now in storage following Air Force acceplonce.

Figure 1. DISCOVERER XIIl AGENA "A" rebicle (No. 1059) wnderguing
sJstcms tests in the missile assembly building at Vandewb, g Air Furce Base.
Following these checks the Jaivings will be installed and the vebucle udll b,

trawiported to the lamnch pad for insiallaion

it the THOR baurtys. DISCON .

ERER X1 is «cheduled four lanuch ox 10 Angust.




LD

These vehicles will be moved to the Vondenberg Air
Force Base missile assembly-building as required for
lounch. The first two AGENA “'B" vehicles using the
XLR-81Bo-? engine are undergoing hot firing accept-
ance tesis ot Santa Cruz Test Base.

RF Interference Test frogmm

® The cause of improper horizon scanner opera-
fion during the DISCOVERER XII flight was deter-
mined to be RF interference from the satellite
telemetry transmitter. A modification has been incor-
porated to correct this condition. Subsequent testing

has revecled on RF interference with the scanner at
ony frequency or transmitter power level.

Recovery System Component Test Program

® Thuhirdcndfwﬂhmwsﬁulbdloondmof
the recovery sysiem series were made at Hollomon
Air Force Base on 23 and 27 July. The retro rocket
ond spin/de-spin systems funclioned satisfactorily.
These were the second and third successful dynamic
tests of the “‘cold gas” spin system. In both test choff
wos dispensed from the pilot chute deployment bag

and did not contact the moin chute, indicating that .

the prior interference problem has been solved.

N,

~
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BOOSTER-—ATLAS ICBM
l Weight—Wet 15,100
. Fuel, 29.) 74,900
Ouidizer (LOX) 172,300
- l GROSS WEIGHT (the.) 262,300
- Engine—MA-2
Theust (ibs. vec.) Boost 356,000
: Susiainer 82,100
' Spoc. Imp. (aoc. vec) Seest 206
Susteiner 310
AGENA AGENA
' SECOND STAGE “p” gt
Weight—
[! 1,508 1493
h;:“ osquipment 2403 30358
l ’ Orbltel . l,l:: ';Jg
impuise Propolionts 'Y X
Puel (UOMM)
o:;ldlnv Ena 60é 718
l GROSS WEIGHT (hs) 11,211 1A
o R
Spoc. lmp., sec. {vec) 77 %
' Bura Time, soc. 120 340
Figure 1. -
, The SAMOS !
Artists’ concept of SAMOS satellite. n W Program ';"'nm
Line drawing of complete flight ws ,"""’n " System when
vebicle (right) and detailed view of was transferred o the
basic AGENA spper stage (left). Advanced Research Projects Agency
eorly in 1958. ARPA
WS 1178 into the DI
. SAMOS and MIDAS programs with
the SAMOS objectives based on a
visual ond ferret
Nose coue system. On 17 November 1959
responsibility for this program was
V?m transferred from ARPA 1o the Al
*K Force by the Secretery of Defense.
PROGRAM MISSION
‘ /—Fm AND The primary mission of the SAMOS advanced
OXIDIZER

reconnaissance system is o provide visuel ond .

electronic coverage of the USSR ond its allied
nations. Efforts include development of hard.
wars 10 permit:

b. Verification of known forgets, detection of
unknown targets,

¢. Llocation and evelustion of defenses.

d. Evaluation of military and industrial
strength.

.. Asmsmonfofhlgh-yioldmpomdamage,
f. Reconnoitering of troop movements.

g. location of naval forces throughout the
world.

Bl
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Ferret Reconnaissance...
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Figare 3.

Se ic of SAMOS system
in operational orbit. When the
satellite is over the area of
interest the sensing equipment
is turned on (In ion
guthering). When it leaves
the avea of intevest the sens-
ing :I:ipumn is inrned of
and tbe sensing data is proc-
essed (Information stovage).
When the vebicle comes with-
in range of a groand receiv-
ing station, the data will be
read-on! mpon command for -
processing and transmitted to
ating agencies. This process
is comtinmonsly repeated dur.
ils’:bc aseful lifetime of the
vebicle. '

Tke initial visual reconnaissence program will use con. stations thru a data link. Grownd electromics will recon-
s entional pboto techniques with axtomatic film proc- vert the signal into photo image form, with & capability
essiug and TVftJ-pc electronic image readont 10 ground of resolving objects 20 feet in length.




NTTLLCE
Figare 6. SAMOS concepl, showing reception of commands and transmission o, Z‘

between satellite and grownd station; and subsystem functions (schematic).

For economical testing of ‘coiligonynteed dubk
capability visual and ferret payload will be used dur-
ing the eorly development phase. On later flights
only o visual or ferret system payload will be carried.
These payloads will be housed in the AGENA vehicle
(Figure 1). : :

Dota collected by the visual payloads will be elec-
fronicolly ironsmitted in the readout system and
retrieved in the recovery system. Ferret dota will be
transmitted electronically, These systems are com-
posed of the AGENA vehicle, ATLAS booster, launch
facilities, tracking focilities, and o communications
and data processing network. The recovery system
will also include o re-entry capsule and o recovery
force.

CONCEPY

ATLAS Series D missiles launched from VAFB will
boost the AGENA vehicle into polar orbits. injection
into near-circular orbits (Figure 2} will be occom-
plished by the AGENA vehicle rocket engine. A self-
contained guidance system using a horizon reference
scanner will provide altitude stabilization. As the
satellite travels in an orbit essentially fixed in space
the eorth rotates inside the orbit (Figure 3). Each
successive orbit is displaced laterally approximotely
23 % degrees ot the equator, permitting one vehicle
to observe the entire earth in a time period depend-
ent upon the width of the area under surveilionce.
Early versions will have a useful life of opproximately

sonthiins Tinwgados dapend ollivpan thanndfv! life
of four months with a design objective in certain
configurations of one year; recovery systems will
have a useful life of fifteen to thirty days.

TECHNICAL DESCRIPTION '
Visval Program—Three versions (E-1, E-2, and k-,
of visuol payloads are being developed. The E-1 pay-
load is a photo component test payload which is
combined with the F-1 ferret payload. The E-2 photo-
grophic payload, under development by Eastman
Kodaok Company, includes a camera, film processor,
ond electronic readout equipment. The E-5.recover-
cble system designed by Lockheed will retain the
exposed film and the 86-inch focal length camera
developed by ek Corporation.

Ferret Progrom—Ferret payloads are being devel-
oped on a progressively more advonced basis from
R&D (F-1) to odvanced systems (F-4). The F-2 oli-
digital, generol coverage payload will use super-
heterodyne scanning receivers in conjunction with
directionol ontennas, an anclog to digital converter
and fape recorders (for storage). A programmer will
be used to control read-in over areas of interest and
readout over tracking stations. The F-3 payload will

. vse similor receivers with stop-scon capability and

controllable antennas added. Recording of the actual
signal intercepted (rather than the digital represen-
tation) will be possible with a bandwidth up to éme.
A complex progrommer will permit sotellite search

- of a given area or frequency range.
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SAMOS Launch Schedule

Monthly Progress—SAMOS Progrom
Technical Progress
Second Stage Vehicles

@ The AGENA vehicle for the first SAMOS flight
was delivered to Vandenberg Air Forcé Base follow-
ing succassful captive hot firing tests and completion
of dynamic systems testing at Santa Cruz Test Base.
The vehicle is proceeding on schedule through modi-
fication and subsystem bench testing in the missile
assembly building. Although impeded by parts short-
ages ond the recent strike, schedules are being main-
toined fo assure transfer of the vehicle to the launch

pad by 19 August.

® The AGENA vehicles for the second and third
flights are currently in the modification ond subsys-
fem test phases at the systems test area. Both vehicles
are behind schedule because of the recent one-
month strike and perts shortages. Efforts 1o recover
~ current schedules are dependent upon continued
ovailobility of airborne communications equipment.
The second flight vehicle is short the UHF narrow-
band ond wide-bond dota link transmitters, A firm
delivery dale is not available from the narrow-band
transmitter contractor; however, a backup flight unit
was received on 25 July, Delivery of o wide-band
transmitier to replace the one used in the first flight
vehicle has been made. The third flight vehicle has

eight major cirtborne communications equipment
shortages. Since delivery of these units is not
expected before mid-August, it is doubtful thot the
schedule can be recovered.

® The first AGENA “'8" vehicle is in the major
subassembly phaose of manufacture. Assembly wos
delayed by the recent strike, but every effort is
being made to regain the schedule.

Visval Reconnaissance Systems

Visval Reconnaissance Systems payloads are being
developed in o minimym number of configurations
to oftain readout and recovery mission objectives.
The design and purpose of each configuration is
as follows:

Readout:
E-1—~Component Test Payloads
E-2—Steerable Reconnaissance Payload
{with 20-foot 9round resolution)
Recovery:
E.5—High Resolution, Steerable, Recoverable
Payload (with 5-foot ground resolution)
E-6—Generol Area Coverage, Recoverable
Payload (with ot least 20-foot ground
resolution)
Payloads
€-1 Payloads—Checkout and testing of the E-1 pay-
load ore progressing satisfoctorily at Vandenberg
Air Force Base.

WoLPMAZz .y Bs




Figure 7. E-1 payload for first SAMOS flight show:

ing sechuicias i ling pre-exposed, pn’ﬂ-do

flm prior s0 sesting 1he load readont phase
of operation.

E-2 Payloods—Initial E-2 payload component testing
and assembly is progressing safisfoctorily qt Eastman
Kodak. All components for the first flight payload
(to be carried on the fourth. SAMOS flight) are
assembled and component. quadlification tests arc
underway prier to final payload assembly. Environ-
mentol tests of the thermal mock-up in the high alti-
tude temperature simulator indicate that successful
environmental control of critical components can be
achieved under both hot and cold orbital conditions.

E-5 Payload—Development of the E-5 recovery pay-
load continues on schedule. Design releases for the
full-scale test models are nearing completion and
fabrication of the initial test capsules is in progress.
Wind tunnel tesis of the cerodynamic configuration
have been completed, except for the shock tunnel
tests now being conducted at Cornell Aeronavtical
Laboratories. Aerodynamic/thermodynamic tests of
the ablative heat shield cre scheduled to begin at
the Avco Corporation test facility in early August. A
series of drop tests were initicted on 11 July at 8
Ceniro, California to evaluate the merits of o single
large porachute and a cluster of three smaller para-
chutes to determine the most suitable configuration
for capsule final descent. Tests to determine copsule

B6

drog and oscillation characteristics during retrievel
into a recovery aircraft hove started ot Edwards
Air Force Base. :

. Ground Svpport Equipment

@ Delivery of major ilems of ground equipment to

Vandenberg Air Force Base in support of the initial

SAMOS flights is now complete. The electronics pack-
age for the visual reconnaissance payload vacvum
test chamber wos shipped to the missile assembly

. building on 20 July.

& Insialiation of the E-1 operating console, the sec-
ond set of E-1/€:2 visval reconnaissance ground
reconstruction electronics equipment, and itwo pri-
mary record comeras in the Vandenberg Air Force
Base data acquisition and processing building were
completed during the report period. installation of
the UHF equipment required for initial SAMOS eper-
ations at the Vandenberg Air Force Base tracking
and acquisition station is complete, and the equip-
ment is undergoing systems integration. Also com-
pleted was the instaliation of the Model 1604
computer.

® Assembly and checkout of the Programmable
Integrated Control Equipment (PICE), to be available
for the third ond subsequent SAMOS flights, are
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Figure 8. Aeridl view (opposite page,
lower) of the Vandenberg Air Fm’l'fn
tracking and dasa acquisition station. The
TLM-18 VHF antenna is in the spper
lefs of the picture and the 60-foot tel-
emetry and data anienng is in the lower
right. UHE angle tracking antenna and
costrol building (above) at Vandenberg
Air Force Base, Sixty-foot autenna is in
tbe backgronnd. Closexp (right) of the
60-foos 6'}71’ tracking and data antenna.
Angle tvacker comsole , (below) with
equipment yacks in the backgronsd. This
equipmens is undergoing systems inte-
grasion lests,
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Fignre 9. Ckcb';"hom-dlc Integrated Con.

srol Equipmens (PICE) control cabinet opevation.
The first s01 is scheduled for installation at V anden-
berg Air Force Base in Seprember.

progressing on schedulé ot the coniractors facility.
Functional checkout and compatibility tésts of set
No. 1 are now in progress. Delivery to the Vanden-
berg Air Force Base tracking ond acquisition station
is scheduled for September. Set No. 2, scheduled
for delivery to the Satellite Test Center 60 days after
completion of Set No. 1, is in final assembly.

Ferre! Reconnaissance Syslom'

® Ferret Reconnaissance System payloads are being
developed in a minimum number of configurations.
The designation and purpose of each configuration
is as follows:

F-1—Component Test Payloads
- F-2—Digital General Coverage Payloads

F-3—-Specific Mission Paylocds—Analog
Presentation

Figure 10. Adusiing the chechout console signal
generator during {unctionsl testing of the F-1 pay-
I These stests comsist of checking payload
readont against calibrated inputs. The telemetry
monitoring equipment is in the left-hand section
of the coniole.

B8

Payloads

F-1 Payloads—The F-1 poylead, previously deleted
from the first SAMOS flight, wos reinstoted on 26
July. Checkout and testing of the payload hos been
occelerated at Vandenberg Air Force Base.

Ground Support Equipment

® The F-1 operating console has been delivered
fo the data ocquisition ond processing building ot
Vandenberg Air Force Base,

Facllities

@ Construction of oll facilities required for the first
SAMOS flight .is complete, and installation and

checkout of equipment are progressing at o rate
.compatible with the scheduled lounch date. Systems

testing of the Pad 1 complex at Point Arguello was
completed late in July.

@ Bid opening for the Point Arguelio diese! gen-
erator bullding was held on 26 July. A totol of
twelve bids ranging from $184,000 to $249,000
were received.

®  The SAMOS laboratory building ot Vandenberg
Air Force Base was completed and accepted on 18
July, with minor deficiencies remaining to be cor-
rected. Design of the Vandenberg Air Force Base
helium unloading and storoge facility has been inifi-

ated with design completion scheduled in eory
" October.
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l Figme 1. dveset’s conecprion of MIDAS

AGINA d
SECOND STAGE e "y
Weight—
inert 1534 1742
Poylood equipment 3246 1641
Orbitol 4780 3,404
- impuise Propelioats 6,423 12,950 a
Fuel (UDMN)
Oaxidizer (IRFNA)
Other : —S06 758
GROSS WEIGHT (lhe.) 11,509 17,112
Engine . : YiR01.80-5  XLR$1-Be.9 s
Theust, ibs. (vac) 15,600 16,000
Spec. Imp., sec. {voc.) ar 290
Burn Time, sec. 120 240
Restort Provisions No Yes
e (Propel! ) '
Hg Bottle (Propeliant VHF/UHF

Pressurization)

Hydroulic Package Command Antenna

‘fS" Bond Beacon

]

_ AGENA
= VEHICLE
Oxidizer Tank :  Fuel Tonk
ATLAS
BOOSTE

Gas Jet J Sol "G* Payload
olar Array ' Infrared Sensor System

Main Engine
BOOSTER-——ATLAS ICBM

' Weight—Wet 15,100
MIDAS, Configuration Il, AGENA “B” Satellite Fuel, RP.1 ' 74,900
Onidizer {LOX) 172.300
GROSS WEIGHT {ibs.) 262,300
Engine—MA.2
Thrust {Ibs. vec.) Boost 356,000
Susteiner 82,300
Spec. imp. (sec. voc.) Boost 286

Sustoiner 310

ez SICRET o
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Figure 2. o
IJ:cntb-to-orbi: trajectory for flights 3 and subsequent. Opti-
mam ATLAS boost, guided by radio-inertial system.
AGENA ascent (coast, burn, coust, second burn) provides
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attitude reference. Also governs velocity magnitude and
direction by inertial guidance system monitore by borizon

scanner. Orbital attitnde maintained by reaction wheel and
2as fets,

Figure 3,

Proposed MIDAS 1ystem. Four :;lclliu: spaced equidistant in each of
tuo orthogonal planes at 2.000 n.m. altitude. Provides maximum cov-

erage of USSR with minimum number of satellites.

o]

PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 1171 when WS 1171 was transferred
fo the Advanced Research Projects Agency.
ARPA subsequently separated WS 117L into
the DISCOVERER, SAMOS and MIDAS Pro-
grams, with the MIDAS objectives based on
on infrared reconnaissance system. The
MIDAS (Missile Defense Alarm System) Pro-
gram was directed by ARPA Order No. 38,
doted 5 November 1958 yntil transferred to
the Air Force on 17 November 1959. A ten
launch development plon for MIDAS (WS-
239A) has been opproved. This R&D Program
should moke possible the achievement of an
operalional system by 1963.
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MIDAS sazcllite will aluu[: be in position to detect

metic considerstions of the family of satellites and
groned veadaut station locations. .

TECHNICAL HISTORY

The MIDAS infrared reconnaissonce payload is engi-
neered to use a standard lounch vehicle configura-
tion. This consists of an ATLAS missile as the first
stoge and the AGENA vehicle, powered by a Bell
Aircraft rocket engine as the second, orbiting stage
{Figure 1). The total payload weight is approximately
1,000 pounds. :

The first two of the fen R&D flights used the AGENA
“A" and ATLAS “'D* vehicle programmed fo place
the payload in a circular 261 naufical mile orbit.
Subsequent R&D flights will utilize the ATLAS “D*/

WDLPM-4-228

AGENA “8” configuration which will be programmed
to place the payload in a circular 2,000 nauticol mile
polar orbit.

MIDAS |, launched in February 1960, did not ottain
orbit because of a foilure during ATLAS/AGENA
separation.

MIDAS 1, launched in May 1960, was highly success-
ful. Performance with respect to programmed orbital
paramelers was outstanding. Useful infrared data
were observed and recorded.



ANTENNA
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SYNCHRONIZER, RECEIVER

H i SienAL Figare 5.
I s Sy
INDIVIDUAL PULSE tasion ‘?:m- (left) for display of
GENERATORS infrared reconnaissence daie. The
dala is displayed on 4 TV monitor
g;o‘m with & map overlay. The chart belosw
us:fk;ZED shows daia flow from the readons
Hations to decision-makin, agencies,
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oD L one iated grons s mes beving « coms
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POSITION] PERSISTENCE C.AT. deteriing whes an s DT %
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PRESIDENT OF U. 8.

GOVERNMENT AGENCIES _

DEPARTMENT OF DEFENSE

OTHER US

NORAD
MIDAS OPERATIONS CENTER

ICBM ATTACK SITUATION

OTHER ALLIED
GOVERNM

MIDAS TRACKING &
CONTROL CENTER

READOUT

STATIONS

SPACE VEHICLE NETWORK

CONCEPTY

The MIDAS system is designed 1o pfovido
confinvous infrared reconnaissance of the
Soviet Union. Surveillance will be con-
ducted by eight satellite vehicles in accu-
rately positioned orbits (Figure 3). The area
under surveillance must be in line-of-sigh
view of the scanning satellite. Mission capa-
bilities ore shown in Figure 4. The system is
designed to accomplish instantoneous read-

out of acquired data by at least one of -

SECRET

three strategically located readout stations,
The readout stations transmit the data
directly to the MIDAS Controf Center where
it is processed, displayed, and evoluated
(Figure 5.) If on attock is defermined 1o
be underway, the intelligence is communi-
coted to o central Depariment of Defense
Command Post for reloy fo the President
ond oll national relaliatory ond defense
' agencies.

WDLPM-4-228
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MIDAS Launch Schedule

Monthly Progress—MIDAS Program
Program Administration

® The Air Force Bollistic Missile Commitiee has
authorized two additional MIDAS flights, designated
RM-1 and RM-2, These flights will be THOR-boosted
and will use AGENA “B” vehicles currently in the
DISCOVERER Program. A background radiometer
will be cerriqd rather than on infrared missile detec-

fion poyload. These flights will provide infrared
background measurements for a wide variety of con-
difions, as moy exist between arctic and tropical
regions. They will assist in determining the mogni-
tude of background radiance in the 2.7 and 4.3
micron absorption range and in establishing the
spatial and speciral background characteristics which
must be known for current s well as future MIDAS

requirements.

Figure 6. MIDAS ground presemsstion console installed in

the Vandenberg Air Force

WDLPM-4.228
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Technical Progress
Second Stage Vehicles

- ®  Assembly of the AGENA "B” vehicle for the third
MIDAS flight is proceeding on schedule. Delivery to
the systems test area is scheduled for 3 August. This
is the first MIDAS vehicle to have restert capability.

® Because of the recent strike, a schedule slippage
has been incurred in the fobrication phase of the
two subsequent AGENA “B* flight vehicles. The
impact of these schedule slippages is not well defined
at this time.

Infrored Scanner Units

Infrared ‘sconner units for flights 3, 4 and 5 are
being manufactured by Baird-Atomic, Inc. and for
flights 6, 7, and 8 by Aerojet-General Corporation.

® Production and organizational changes directed
toward achieving the desired production quality and
delivery rate have been instituted at Baird-Atomic,
Inc. A reevaluation of their infrared delivery schedule
has established 29 August as the delivery dote for
the initial flight unit. Five flight payloads are sched-
vied for delivery.

®  Should the results of acceptonce lesting indicate
the desirability-of replacing the drive motors or the

Figure 7. MIDAS data proc

4

at the Sasellite Tess Center.

lurret beoring, lorger drive motors have been ordered
ond a new beoaring is being designed,

‘o A detoiled refiability test program is being devel-

oped for the Aerojel-General advaonced infrored
detection payload configuration. In addition to
developing the service test mode! of this payload,
Aerojet is now contracted te procure long.leadiime
items for the flight payloads. The definitive contract
for this payload is expected to be completed in
August,

Fﬁcm‘iu

North Pacific Station—Construction of the Donnelly
Flots, Aloska, technical facilities is proceeding on
schedule. Because of last year’s prolonged stee! sirike
and the late thaw this spring, construction of the sup-
port facilities ot Fort Greely, Alaska, will be delayed
approximately two months. Completion is now sched-
vled for December.

essing equipment inssalled

WDLPM-4-228




Aeem) Actwifies n SPHC({ Anaé,G
‘ Gitq ty,

SATELLITE

- systems

.
-
5
&
E
B
s

P
| B, . o 9 :;*

" DISCOVERER
SAMOS

MIDAS
COMMUNICATIONS
- SATELUTE




Ll Ll 1 B AN

it R
AR : .
S TR E PR

The DISCOVERER Progrom consists of the design,
development and flight .testing of 37 two-stage

- vehicles, using the THOR IRBM as the first stage

booster and the AGENA os the second stoge, sotellite
vehicle. The program was established early in 1958
under d:rection of the Advanced Research Project's
Agency, with technical management assigned to
AFBMD. On 14 November 1959, program respon-
sibility was transferred from ARPA to the Air Force
by the Secretary of Defense. Prime contractor for the
progrom is Lockheed Missile and Space Division.
The DISCOVERER Program will perform space

" research in support of the odvonced military recon-

naissance sotellite progroms.

PROGRAM OBJECTIVES

{o) Flight test of the satellite vehicle airframe, pro-
pulsion, guidance and control systems, auxiliary
power supply, and telemetry, trocking and com-
mand equipment.

(b) Attaining satellite stabilization in orbit.

(c) Obtaining sotellite internal thermal environment
data. .

{d) Testing of techniques for recovery of a capsule
ejected from the orbiting satellite.

{e) Testing of ground support equipment ‘and devel-
opment of personnel proficiency.

{f) Conducting bio-medical cxpcrimonis with mice
and small primates, including injection into orbit,
re-eniry and recovery.

PROGRAM SUMMARY

Early lounches confirmed vehicle flight and satellite
orbit copabilities, developed system reliability, and
estoblished ground support, tracking and data acqui-
sition requirements. Later in the progrom, biomedical
ond advonced engineering payloads will be flight
tested to obtain support data for more advonced
space systems programs. DISCOVERER vehicles are
launched from Veondenberg Air Force Bose, with
overall operational control exercised by the Satellite
Test Center, Palo Alto, California.

Tracking and commond functions are performed by
the stations listed in the Table on page A-4. A history
of DISCOVERER flight to date is given on page A-S.

i SEORET
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. AGENA AGENA
SSCOND STAGE L L
Weight=
inert 1,262 1328 1,346
Peylead equipment /4 887 [AF]
Orbitel 1759 2,218 2216
impulse propelionts 6,528 12,950 12,950
Other _s s Fi1]
TOTAL WEIGHT . 8,682 15,676 15722
Engine Model YiR81-80-5 XLRB1.80-7 XLRSV-B0-9
Thewst-lbs., vec. 15,600 15,600 16,000
Spec. Imp.sec., voc. 77 7 B . )
Burn time-sec. 120 240 240
THOR BOOSTIR DM-18 bDM-21
Weight=Dry 6,950 4,500
Fuel 33,700 33700
Oxidizer (1OX) 68,200 $8.200
GROSS WEIGHT (ibs.) 108,850 - 108,400
Engine M3 M3
Slock 1 Bock 2
Theust, ths. {S.L) 152,000 167.000
Spec. lmp., sec. (S.L) 247.8 2483
Surn Time, sec. 163 148
A-l




Telemetry ships ore positioned as required by the
specific mission of each flight. Figures 2 and 3 show
o typical launch trajectory from Vandenberg Air
Force Base, ond figure 3 shows schematically @ typ-
ical orbit. An additional objective of this progrom is
the development of a controlled re-eniry and recov-
ery copability for the paylood copsule (Figure 4).
An_impact orec hos been established near the
Howaiian Islonds, and a recovery force .aclivated.
Techniques have been developed for aerial recovery
by C-119 aircraft and for sea recovery by Neavy
surfoce vessels. The recovery phase of the program
has provided advances in re-eniry vehicle technol-
ogy. This information will be used in support of more
advenced projects, including the return of 0 monned
satellite from orbit,

FLIGHT VEHICLE

The three versions of flight test vehicles used in the
DISCOVERER Program are defined in the lounch
schedule shown on page A-S. Specifications for the
two THOR configurations and three AGENA configu-
rations used are given on page A-.1.

AGENA VEHICLE DEVELOPMENT

The AGENA vehicle was originally designed by the
Air Force as the basic saellite vehicle for Advonced
Military Reconnaissonce Satellite Systems Programs.
Bosic design wos based on use of the ATLAS 1ICBM
as the first stage. ATLAS trajectory characteristics and
the stringent eccentricity requirements of the
advanced progroms led fo the selection of o guice
ance system svited to achieving orbitel injection in o
horizontal attitude. As a result, an optical inertiol
system was developed for vehicle guidance and o

$SAMOS and MIDAS
AGENA VEHICLE

TORQUE
WHEEL PACKAGE

HORIZON
SENSOR

ABINA g
AGENA ~a»
[
{ /-
v [ \ |
’! i T ozen
i [ o
a { SECTION
;‘4> ‘l‘ e
, [i
. ) L
SPHERES
ULLAGE ROCKETS
mol‘t‘u M(M)

PERFORMANCE

CAPABILITIES
A

200-20,000 MILES

ATTITUDE -

ROLL - 0.1 DEGREE
PITCH - 01 DEGREE
YAW = | DEGREE

gas jet system for orbital oifitude control. An urgent
need for aftaining higher altitude orbits resvited in
development of the AGENA “8* versions. The YLRS |
Ba-5 version of the LRB)-Ba-3 engine (Bell Hustier
engine developed for B-58 aircroft] is used on
AGENA “A" vehicles. The YIR81-Ba-5 version of this
engine was developed o provide increased perform-
ance through the use of unsymmetrical di-methyl
hydrazine (UDMH) fuel instead of JP-4.

Early AGENA “B” vehicles will use the YLR8)-Ba-7
version of this engine. The majority of AGENA “B*
vehicles will use the XLR81-Ba-9 engine incorporating
o nozzle expansion ratio of 451, and providing a
further increase in performance capability including
engine restart and extended burn-capability.

DISCOVERER/AGENA

UNES OF SIGNT—HORIZON SENSING
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1. First Stoge Powered Flight—2.5 minvies
duration, 78 a.m. downrange, guided by pre-
yrenmed svie pilet. '

2. Conut Povied-—2.4 minvies duration, te 380
am. downrenge; elitude controliod by iner-
tiol reference pockege, horizen scenner, ges
reaction jats. Receives AGENA flime to fire ond
velecity 10 be goined commends.

3. Second Siege Powered Flight——2 minvtes
durslion, 10 770 a.m. downronge. Guided und
conirelied by inertiel reference pochoge, hori-
308 $CEARES, §8s reaclion jois (roll) gimbeliing
ongine, yow ond pirch eccelerometor—inte-
greted.

4. Vehicle Roorionts to Nese Aft—2 minvies
duration, 19 2,000 a.m. downrenge. Guided and
etlitvde contrelied by insrtial reference pock.
oge, horizen sconner and ges reection jois.
5. m-Orbit——Controlied {some o 4).

RATION
K 3
[ J [ 3
Orbital Trajectory
. i
€ Schematic preseststion of evbiral Nt'gnry following lawnch
from Vandenberg Air Force Base. Funciions performed by
ROCKETS each ststion and a listing of equipment used by cach station,
is giten on page A-4.
o)
af
n
1
r
n
i
Yo
/A
7
”
9
a RECOVERY CAPABHLITY
9 This objective was added 10 the program
after 1he first lannch achiered tehicle
ight and orbit objectires successfully.
12 includes she orientation c{ the sarellite
vebicle 10 permit a recorerable capsule to
eiecied from the mose section of the
AGENA rebicle. Ejection is programmed
40 occar on command on the 1715 orbit,
for capsule impact swithin the predeser.
mined recovery area somth of Hawaii,
Airceaft and sucface tessels are deployed
within the area as a secorery force, CAPSULE RECOVERY SEQUENCE
PATH Capsule exction command is semt 1o 1he ratellite by the
Chiniak, Alaskas. 1tstion on 1he 16th orbir. The vebicle
reorients its position (see inset) 1o permis ejection to occnr
om 4 re-eniry trajeciory on the 17th orbit. The recorery cap.
sule parachute is activated at abowt 30,000 eet, and &
capsale bescon transmits a sadio sigual for trac. Ing purposes.

The recorery force is deplayed in she vecorery (impact) area.

s otz SBGRET- s




T # SR
Facility Equipment® _ Flight Funclion
Satellite A v Over-all control, convert tracking stotions dato to obtain a pre-

dicted orbit and generate subsequent ephemerides issve acquisi-
tion data te tracking stations for subsequent passes, predict

recovery areg.

Yondenberg AFB BCDEFGHIK Launch, ascent and orbital trocking, telemetry recepfion, trajectory
measurements including time to ignite second stage.

Test Center

Point Mugu BCOEFGHUKL Ascent tracking and telemetry data reception, transmits command
to ignite and shut down AGENA (via guidance computer).

Telemetry Ship DF Final stoge ascent tracking and telemetry dato reception.

{Pvt. Joe E. Mann) ’

Kodiak, Alaska BDEFGHUK Orbital tracking ond telemetry date reception, including first pass
(tracking stotion}  aequisition, recovery capsule ejection and impact prediction.
Kaena Point, BCDEFGHIX Orbital tracking and telemetry data reception.

Ochu, Hawaii
{tracking station)

Hickam AFB Over-all direction of capsule recovery operations.
Oohv, Hawaii : .

‘f

*Equipment ’ .
A. 2 UNIVAC 1103-A digital computers « M. Piot beords lor roder and TLM-18 tracking date
8. VERLORT [Modilied Mod 11) rador 1. Conversion equipment for teletyp ission of roder,
C. TLM-18 seli-trocking telemetering ontenna TLM-18 end doppler tracking dote in binery formet
D. Tri-helix ontenne J. Acquisition prog for pre-acquisition diraction of .
ontennat
3 detect i ¢
: :..”‘" ";: etee :” ““'_’m“ . K. Grownd commond to satellite transmission equipment
. ¥ ¥y vy o
G. Talemetry d tors for real time data presentotion L. Guidoace computer

GROUND SUPPORT FACILITIES




59 60 6l

. Launch’ JFMAMJJASONDJFI‘GAQJJA‘SONDJFMAMJJASOND
- Schedule T ' 1
IR bl ; elefefihi [ efefakefafe] | |
Configurations A | * l ¢

A.  THOR—DM-18 / AGENA “A" 8. THOR-—DM-21 / AGENA *'8" C. THOR—DM-21 / AGENA “B"
~ MB-3 Block 1 / XIR81-80-7 MB-3 Block 2/ XLR81.-8a-9

@ Atrained orbit successfully. A Failed 10 attoin orbit,

Flight History

DISCOVERER  AOENA T™HOR Fight Dute Somerks

' AGENA destroyed by malfuncti .
0 1019 160 ‘ 21 Jonvary 1959 fAcEn "I: 'N‘m l:' ‘ml:. ﬂg‘n‘;:;{ I’Id

1 1022 163 28 February l/il;ui;d orbit successfully. Telemetry received for 314 seconds after
-0f.

i Attained orbit successfully. Recorery capsule ejecsed on 17:h ovbit
" 1018 170 13 April was nol recorered, All’olbic{lin es cm;l recorery :’::uu[u’ly achieved,

l T m 1020 174 3 June Lanuch. ascent, sepasation, cosst and orhital boost successful, Failed

40 achieve orbit becanse of low performance of sasellite engine.
v 1023 179 25 June Same as DISCOVERER 1lI.

v 1020 192 13 August All objectires successiully achiered except capsule recovesy after
efjection on 171h orbit.

vi 1028 200 19 August Sawe a5 DISCOVERER V.

Vil 1051 204 7 November Aunained orbit uaﬂnll;. Lack of 400-cycle power prevensed s1a-
bilization on orbit

) Novembe Atiained orbit successially. Malfunction pra-afd AGENA engine

vin 1050 212 20 r shuidonwn at desired 0"‘[{4’ 1 elocity. Recorery capsule q'md‘bul

recorery.,

wot recovered.

[} 4 1 218 4 Febr 1960 THOR shut down prematuvely. Umbilical cord mass did not reivact.
052 httaald Quick disconnect failed, cansing loss of belium pressre, "

X 1054 223 19 February THOR destroyed 2 T plus 56 sec. by Range Safers Officer.

1 1055 4 15 i Atiained orbit inccessfally. Recovery capsule ejected on 17th orbir
X 23 Ape u-.z:i nll recosered. Al objectives except recovery imecessfully
achieted.

Xi 1053 1 . 29 June Lannch, ascems, sepavation, coast and orbital stage igwition sers
0 ) successful. Failed 1o achiere orbit becanse of AGENA attitnde

during orbital stage beoost.
b {}]] 1057 231 10 August Atiained orbit successially. Recoresy capsule ejected on 17:h orbir,
Capsule was vecorered aftcr a water impact with wegligible demage
All objectires except the airborne recorery weve m'uu/tll; achiered.

xwv 1056 237 18 August Anained orbit successfully. Recosery capsule ejected on the 17th orbis
o aud was successfully recosered by the sivborne force. All objectives
succersfully achiered.

— sameT ns
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MONTHLY PROGRESS—DISCOVERER Progrom
Progress

® During August a significant milestone was
achieved in the DISCOVERER program when the doto

. copsules of DISCOVERER XIll and XIV were ejected
from the orbiting salellite, re-entered the eorth's
atmosphere and were recovered successfully within
the programmed area north of the Howaiion Islands.
These two copsules represent the first objects to have
been successfully recovered from on orbit in space.
As such, they toke their ploce omong four other
“firsts” achieved by the DISCOVERER progrom {see
Table i11).

DISCOVERER Xt

® DISCOVERER X!l wos lounched from Vanden-
berg Air Force Base ot 13:38, PDT, on 10 August and
was successfully injected into polar orbit. THOR
booster trajectory was slightly high and west but wos
well within tolerance. Second stage separation wos
successfully accomplished as was fransmission of
Commands 5 (time-to-fire correction) and 6 (velocity-
to-be-gained correction). AGENA performance was

very close 1o norminal. Re-orientation of the satellite
into a nose oft ottitude was accomplished after byrn-
out. Table I lists nominal and actyal orbila! poram.
efers.

PARAMETER NOMINAL ACTUAL
Apogee, Statute Miles 408 429
Perigee, Statute Miles 140 155
Eccentricity 0.0323 0.0326
Period, Minimum 93.5 94.1

Inclinotion Angle, Degree 81.69 8247
Injection, Altitude, Stotute Miles 140 156
injection Angle, Minimum 0 +0.08
Injection Velocity, #t/sec 25,852

TABLE I. DISCOVERER Xl Orbital Parameters

® The recovery sequence was aviomatically initi-
aoted by the satellite programmer 26 hours, 37 min-

. utes after launch. This event occurred within range

of the Kodick, Aloska, tracking station as DISCOV-
ERER Xill passed southword toward Hawaii on its

Fremre 1. Second stage AGENA 1ebiele Jrr DIS.
COV'ERER X1l daving items checkont tabore )
and mateng with THOR Prst stage tright). The
belium and witsogen sphese visible iw barh Photes
v wied los propellant 1and Pressurizating and the
satellote ovhinal e ¢oitsol VS ve o pactiredy.

A6




17th orbit. Telemetry received by Kodiak from the
satellite and the copsule confirmed that satellite
pitchdown, capsule ejection, spin, retro rocket firing,
capsule de-spin ond thrust cone ejection were accom-
plished. Minutes later the Hawaiian tracking station
acquired the telemetry signal ond determined thot
ablative shield ejection and parachute deployment
hod occurred.

® Al aircroft and ships of the recovery force within
range ocquired the capsule’s RF beocon and began
homing on the signoal. No aircroft was able to attempt
recovery, but one plane did observe the capsule
impacting in the sea. A helicopter from the “Hoiti
Victory,” one of the recovery ships, was sent to
retrieve the capsule. The capsule was flown to Hawaii
by helicopter, transferred to an Air Force plane, and

delivered to Washington DC. After being viewed by

President Eisenhower, the copsule wos placed on
public disploy by the Air Force. This historic object,
the first man-made object recovered after a sustained

periad of orbit, will become part of the Smithsonian
" @ collection of space vehicles.

o NN
[
b

® DISCOVERER Xill carried o diagnostic payload
in addition 1o the normal recovery equipment. The
poyload contained instrumentation 1o determine cop-
sule environment ond the functioning of separation
and recovery sequence avents. A five channel telem-
etry system was installed to transmit the dota

obtlained to ihe ground stations.. To assure receipt -
of qll dota, o tape recorder was provided to record
the reol lime evenis and capsule performonce during
the telemetry “blackout*’ period which occurs when
the capsule re-enters the oimosphere. After a two-
minute time delay, these stored dola were trons-
mitted to the ground siations. The high speed of
re-entry induces ionization over the skin of the cap-
sule which effectively blocks telemetry transmission.
An S-band transponder was olso provided to oid in
tracking the capsule from ejection throdgh recovery.

DISCOVERER XIV

® DISCOVERER XIV wos launched at 1257, PDT,
on 18 August into o polar orbit from Vondenberg
Air Force Base. The launch was deloyed opproxi-
mately 15 minutes because the still odﬁﬁng DIS-
COVERER XHt satellite was passing through the
projected flight crea. THOR booster performance
was near nominal. Separation, transmission of Com-
mands 5 and 6, and orbital boost were accomplished
os planned. Nomina!l and actual orbital parameters
are given in 'I’cblc u.

Figuse 2. Cluse-up of AGENA 1¢bicle frru.nd equipment compaviment privr to mating with THOR buoster.

WDLPM-4-234




Figwre 3. DISCOVERER X1I dwring
pre-daun conntdoun on 10 August. priov R
10 erection (abore) and during servicing
operations following erection on launch
bad (right). In 10p riew, the blunhe:
surrownding the nose cone provides air
conditioning for capsule electrunmics dur-
ing countdown to prevemt oserbeating.
The bluck dome protrading from 1he
blanket is part 0/ the ablatire shicld
swhich surrounds and protecis the capsule
during re-entry,




S e m v - W,

!

Figme +. DISCOVERER NI dusing lift-of from Vandenberg Air
Foree B Linvch complix un 10 Auguss,

WDLPM4.23¢ Q’l’ A9



Figare 3. Helicopier recorers DISCOY".
ERER XHI capenle jrom seu worth
ol Havaii. Frogwan MMP Nt teg
tubuie) 10 scenre TLCUICrY Redr b Cap-
swule. The capsale is yeeled tw b; rhe
bulicuprer wineh (right) and the Jrog.
M Iy veanrned 10 the belicupter “t1p
Pbote, uppuitte pagy). The capinde 15
vhuwn priar 1, rewroral fvom: the bl
CaPter (buttm photo, appresits Page).
fullowing ite vetmin to the ye Coler) toyiee
Bap “Huarti Victnsy”

DISCOVERER XIII
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.-+ SEA RECOVERY OF CAPSULE
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DISCOVERER XIV...

Figare 6. Coaumen abonrd securery an.
eruft check honk ow secorary Harees
Prior 1o barness deploymen:.

Air Force C-119 parolling in recotery
areq worth of Hawaii with capsale recor-
ery barness extended.




-+« AERIAL RECOVERY OF CAPSULE

S s s Rea

. 2
’ :

Phutograph o/ capsule and parachuté tihe y from within C.119 fuselage
48 sccond of tuo swsuccessful artewpes ar acvial vecorery of DIS-
COI'ERER Xn".

Capsule being ¢
fuselage by mem,.
€y Crese,




~ 60° ' CAPSULE
N/ rrren - SEPARATION :
7/ DOWN
SATELLITE IN ORBIT -

RETRO ROCKET 7N ¢
FIRING '

DE-SPIN

During its seventeenth orbit (opproximately 26 end three-quarter hours
after launch) the AGENA vehicle pitches nose down and capsule seporg-
tien occurs. These operations require about @ minute and one half, From
launch to capsule siection the satellite hos traveled about 444,000 miles
in its elliptical orbjt eround the earth. The “cold 90s” spin system operates,
the retro rocket fices and the “cold gas” de-spin system operates. Next
the thrust cone seporates. The thrust cone contains the spin/de-spin system
903 spheres, squib operated valves, menifolds, and exhaust jets; the retro-
rocket; the rocket progrommer; and the S-band beacon transmitter. The -
copsule- then free falls in much the same pesition as when it was ejected,
Upon re-entry the capsule re-orients itself so that the ablation shield
obsorbs the intense heot of re-eniry. After the two and one-half minvte
period of re-entry the parachute comportment cover is sjecied and the

55,000 feet and the capsule, sending out o signal on which the recovery
aircraft “home,” descends toword the eorth it left only the day before.
On recavery, the weight of the capsule is opproximately one-third what it
was ot the time of seporation, ltems thot are no longer needed are ejected
to reduce the capsule weight and Permit recovery. :




DISCOVERER CAPSULE ELxcTION,
RE-ENTRY, AND PARACHUTE DEPLOYMENT

THRUST CONE

SEPARATION 2 .

 RE-ENTRY

~ PARACHUTE
DEPLOYMENT—ABLATION
SHIELD SEPARATION




Pbotograph of recotery burness
eNRARING capssle and Pasachate,
taken from withiy C-119 fuselsge
o the shird recorery attempy,

D inte C-119
25 0f thy s4¢0.




DISCOVERER CAPSULE AERIAL
RECOVERY

After capsule sjection from the satellite and
Mmyimothomh'satmospbm,thcporo-
chute deploys. Parachute deployment occurs
at on altitude of approximately 55,000 feet.
The crews of C-119 gircroft in the recovery
2one “home" in on the signals transmitted by
the capsule’s beacon and determine their intes-
cept course. They have between 20 aond 30
minutes from the time of parachute opening
until it impacts into the sea to effect recovery.

The sequence on this page shows contact
being mede (top center), the circraft moking o
pass on the falling capsule (above}, the hook
of the recovery gear snagging the nylen
canopy {above right}, and the copsule being
havled into the recovery aircroft. From the
time the chute is snagged until it is safely
aboard requires from 15 10 20 minutes. If the
aircroft connot effect recovery, surfoce vessels
in the impact orea ottempt fo recover the cap-
sule from the sea. A flashing lite, dye markers,
and the transmitter oid them in their seorch,

Recovery of the DISCOVERER X1V copsule
by the Hawaiion based recovery force was the
first time in history a man-made object return.
ing from o sustained period in space was
recovered by an aircraft.




PARAMETER NOMINAL ACTUAL
Apogee, Statute Miles 428 500
Perigee, Statute Miles 118 111
Eccentricity ) 0.037 0.046
Period, Minimum . 93.4 94.5
Inclinotion Angle, Degree 79.6 19.6
Injection Altitude, Stotute Miles 118 1nsg
Injection Angle, Minimum 0 -0.22
Injection Velocity, f1/sec 26,150

TABLE I. DISCOVERER X1V Orbital Parameters

®  On the first poss over Kodiak, telemetry data
indicated an abnormal satellite affitude, stop indi-
cations by the horizon sconner and excessive con-
trol gas consumption. The satellite stobilized in its
proper ottitude on subsequent passes and orbited as
planned.

®  While on its 17h orbit, the satellite progrommer
automatically initiated the recovery sequence. The
capsule re-entered the atmosphere ond its parachute
was deployed. A C.1 19, one of the cirborne recov.
ery force, homed on the CW beacon signal ond visy-
ally sighted the capsule. On the third pass, 1609
PDT, the hooks on the special air-recovery gear
snagged the nylon canopy. The chute and copsule
were carefully reeled in and ot 1623 PST were sofely
oboard the aireraft, The capsule is presently being
analyzed of the contracior's facility.

Technical Progress

Second Stage Vehicles

® Only two DISCOVERER AGENA “A" vehicles
remain to be flown, DISCOVERER XV is af Vanden-
berg Air Force Base in preparation for a September
lounch. The remeining vehicle is ot Sunnyvale for
modifications incorporating the improvements from

the latest flight tests.

® Two AGENA “g* satellites were delivered to
Vandenberg Air Force Base during August and ore
kurr.nlly undergoing subsystem checks in the missile
assembly building. An additionol AGENA “p” has
been accepted by the Air Force and is owaiting
shipment 1o Vendenberg Air Force Bose. Three vehi-
cles have completed their test firings ot Santa Cruz
Test Base ond are being readied for Air Force accepl.

once inspections.

®  Phase 2 of the Preliminary Flight Rating Tests
(PFRT) on the XLR-818a.9 engine (serial number 306)
were initiated during Avgust. After being retro-
fitted with flight configuration components the engine
was instafled on the Bell Test Center vertical test
stand for initiation of start-stop and malfunction tests,
A 30-second restart firing was accomplished, but test

TABLE IIl. Space FIRSTS achieved in DISCOVERER Program.

® The DISCOVERER is the first satellite of major
size (above 1,000 Pounds) orbited by the United

Siates.

® The DISCOVERER is the first satellite 1o be

Placed in orbit over ﬂ;o north and south pole.

® The DISCOVERER was the first satellite to be

orbit into a programmed otlitude.

reoriented

® The DISCOVERER was the first satellite 10 be
maintained in q stable earth-referenced aftitude

while on orbis,

® The first man-made object ever recovered
after a sustained period in space was ﬂu cap-

sule ejected from o DISCOVERER sateliite.

——

WDLPM-4-234




/ |

Fixme = Lodmng une wf the tdemetry 1ans intn
oA C-129 anciat fur anliit to the wew DISCOYV'.
ERER cionnd stationw 4t Now Bustun, New H.mip.
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data indicated o 2.75 Percent shift in the power
level. The engine was torn down for examination.
Tests of this engine are expecled to resume eorly in
September. ' '

®  The first XLR-8180.9 engine (serial number 316)
delivered with flight configuration hardwore, hos
successfully completed acceptance testing. One
engine (seriol number 317) has been hot fired but
operation was unstable and the power level dropped,
Anolysis disclosed thet the gas generator venturies
required resizing and thet the oxidizer filter was
improperly instolled. This engine is now being pre-
pored for final acceplance testing,

Balloon Drop Test Program

® The drop test program continved at Holloman
Air Force Bose with two test attempts on 4 August,

The first balloon burst ot 30,000 feet, before the
Planned drop of the Mark IV capsule, however, the
equipment was recovered successfully. On the second
the capsule was dropped and parochute deployment
was satisfactory. The purpose of these tests wos 10
delermine if the new porachute cover would release
properly during copsule deceleration. The Mark 1V
capsule is similar 1o the recently recovered cap-
sules but contains an improved programmer and
other modified components.

Facilities

®  Acceptonce of the air conditioning system modi-
fication for the Vondenberg Air Force Base data
acquisition and processing building was made fol-
lowing successful completion of on equipment test
run,

Figure 8. Juns nstdlled alougside facilivies buildings a1 wew DIS.
COVERER ground s2.1tisn &t New Boston, New Mampsbise,

SSGRET
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® Instollotion of a DISCOVERER ground siation ot
the New Boston, New Hampshire, facility wos com-
pleted and checked out on 17 Avugust, Instollation of
equipment was storted in July. The station has the
capability for Verlor! radar tracking, commond ond

telemetry reception. Construction of support facilities
is on schedule. The initial increment of support facili-

fies was accepted on 2 Avgust with the remainder
scheduled for completion on 7 September.
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SOOSTIR—ATLAS ICBM

Weight—Wet 15,100
Fuel, RP.) 74,900
Onidizer (1OX) $72.300
GROSS WEIGHT [ibs) 262,300
Engine—mA-2
Thrust (Ibs. vac.) Beest 356,000
Susteiner 82,100
Spec. Imp. (1ec. vee.) Boost 286
Susteiner a0
AGEINA AGENA
SECOND STAGE “A” "
Weight—
Inert 1.508 1,698
Peylesd equipment _& _JLS!_
Orbitel 4,112 47853
Impuise Propelients 6492 12,950
Fuel (UOMM)
Oxidizer (IRFNA) -
Other —808 718
GROSS WEIGHT (ibs.) 1" 18,421
Engine YiRS1.80-S  XLR§1.80-9
Thrust, Ibs. (vac.) 15,600 16,000
Spec. imp., sec. (voc.) 77 290
Surn Time, sec. 120 ) 240
Fignre 1.
Artists’ concept of SAMOS satellite.
Line dvawing of complete flight
vebicle (right) and detailed view of
b.asic AGENA npper stage (left).
NOSE CONE
AGENA
VEHICLE
‘ »~~FUEL AND
OXIDIZER
TANK
SECTION
ATLAS
\T
BOOSTER P ANSATION
LIUM
SPHERES
ULLAGE ROCKETS
NGINE (UOMH)
wDLEM234 SRR

,ulo 32|

PROGRAM HISTORY
The SAMOS Program wos included in Weapon
System 1171 when WS 117( was transferred to
the Advanced Research Projects Agency early
'in 1958, ARPA seporated WS 1170 into the
DISCOVERER, SAMOS and MIDAS programs
with the SAMOS objeclives based on a visval
ond ferret reconnaissance system,. On 17
November 1959 responsibility for this program
was transferred from ARPA 1o the Air Force
by the Secretory of Defense. The program waos
“realigned on 11 August 1960 10 emphasize
visvol reconnaissance over ferret and physical
recovery of data over electronic readout,

PROGRAM MISSION

The primary mission of the SAMOS advanced
reconnaissance system is to provide visve! and
elecironic coverage of the USSR and its allied
notions. Efforts include development of hard-
ware 1o permil: .

a. Verification of known fargets, detection of

vnknown targets.

b. Location and evaluation of defenses.

¢. Evaluation of militory and industrial

steength, )

d. Assessment of high-yield weapons damege.

e. Reconnoitering of roop movements.

f. Location of noval forces throughout the

world.

9. Determination of choracteristics of enemy

electronic emissions.

B1




Figure 2. Typical SAMOS trajectory, lewnch- so-orbit,
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Figare 3. _
3¢ ic of SAMOS system
in operational orbit. W ben the
lite is over the avea of
interest the sensing equipment
is twrned om (Informasion
gatbering). When it leaves
the area of imterest the sems.
ing equipment i turned off
and ibe sensing data is proc.
essed (Information siorage).
When the l;cbidc comes with.
in range of a nd receiv.
ing :u‘u‘u. lbc";:u will be
" read-oxt xpom command for
processing and transmitted to
asing agencies. This process
is continsously repeated dur.
inixlbc nucfnl’ lifetime of the
vebicle.

IO ..
nnai‘”"ce oee 5
A~ AN ;- yv:s v,
: Figare 5. :
The initial visual reconnaissance program will use con- stations thru 4 data link. Grownd electromics will recon-
t'nlionaldpboto technigues with antomatic film proc- vert the signal into photo image form, with o capability
essing and TV -type electronic image readont to ground of resolving objects 20 feet in length,
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Figure 6. SAMOS concept, showing reception of commands ~d transmission of data
between satellite and ground station; and subsystem functions (schematic).

For economical testing of components a dual-
capability visual and ferret payload will be flown
on the first 3 flights. On later flights only a visvel
or ferret system payload will be carried. These pay-
loads will be housed in the AGENA vehicle {Figure 1).
Dota collected by the visual payloads will be elec-
tronically transmitted in the readout system or physi-
cally recovered in the recovery system. Ferret dato
will be transmitted electronically. These, systems are
composed of the AGENA vehicle, ATLAS booster,

launch facilities, fracking facilities, and @ commu.

nications and data processing network. The recovery
system will include o re-entry capsule and o recovery
force. .

CONCEPY

ATLAS Series D missiles launched from VAFB will
boost the AGENA vehicle into polor orbits. Injection
into neoar-circular orbits (Figure 2) will be accom-
plished by the AGENA vehicle rocke! engine. A self-
contained guidance system using o horizon reference
scanner will provide cifitude stabilization. As the
sotellite travels in an orbit assentially fixed in space
the earth rotates inside the orbit {Figure 3). Each
successive orbit is disploced laterally opproximately
23Y% degrees at the equator, permilting one vehicle
to observe the entire earth in a time period depend-
ent upon the width of the area under surveillonee.
Early versions will have a useful life of approximately
ten days. The readout systems will hove o useful fife
of four months with o design objective in certain
configurations of one yeor; recovery systems will
have a useful life of fifteen to thirty days.

“SECRET™

TECHNICAL DESCRIPTION

Visuval Program — Four versions {E-1, E-2, E-5 and
E-6) of visval payloads are being developed. The
E-1 payload is o photo component test payload
which is combined with the F-1 ferret poyload. The
E-2 photographic paylead, under development by
Eastman Kodok Company, includes o camera, film
processor, and electronic readout equipment. The
E-5 recoverable system designed by Lockheed will
retain the exposed film and the 66-inch focal length
comera developed by ek Corporation. The E-6 poy-
load is @ medium resolution, general area coverage,
photographic recoverable subsystem being devel-
oped as an alterncte to the E-S. The E-6 is now in
the source selection phose.

Ferret Progrom—Ferret payloads are being deval-
oped on o progressively more advanced basis from
R&D (F-1) to advanced systems (F-4). Although only
the F-1 and F-2 are included in the flight test sched-
uvle. The F-2 all-digital, general coverage payload
will use superheterodyne scanning receivers in con-
junction with directional ontennas, an analog to
digital converter ond tape recorders (for storage).
Ammmmwillbomodbmfrolmd-inmr
areas of interest and readout over tracking stafions,
The F-3 poylood will use similar receivers with stop-
scan capability end controllable ontennas added.
Recording of the octual signal intercepted (rather
than the digital representation) will be possible with
a bandwidth up to 6me. A complex programmer will
permit sotellite search of a given area or frequency
range.

- WDLPM-4-234
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ATLAS "D'7AGENA"A"

VEHICLE
| CONFIGURATIONS
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ATLAS "D'/AGENA 8"

SAMOS Launch Schedule

Monihly Progress—SAMOS Program
Technical Pfogrcss

Second Stage Vehicles

® The second stage vehicle for the first SAMOS
fiight has undergone systems tests throughout the
report period ot Vandenberg Air Force Base. The
tests were successfully concluded on 17 August fol-
lowing a simulated launch. Late equipment deliveries
and the requirements for full-scale RF interference
check (because of the DISCOVERER XIf horizon scan-
ner problem) resulted in rescheduling the on-stand
date from 19 August 1o 2 September. This revised

Figme 7. The AGENA A" 1ebicle
anxtliary power swbsystem check

on-stand date is compatible with the requirement of
not installing the AGENA unfil afier completion of
the ATLAS booster flight readiness firing. (FRF). The
ATLAS FRF wos successtfully completed on 23 August.
Launch of the first SAMOS flight is now scheduled
for 4 Oclober. This date will permit the telemelry
ship Pvt. Joe E. Mann o return on station, following
its support of the DISCOVERER recovery cperation.

® The two remaining SAMOS AGENA “A” dual
payload satellites ore proceeding through modifica-
tion ond checkout in the system tfest area. These
vehicles ore approximately six-to-eight weeks behind
schedule. This delinquency was caused by late deliv-
ery of flight and space airbome communications

Jor the first SAMOS fligh: andergoing
ox! ar Vandenberg Air Force Base. The

text fixtnse on the exteeme left is nsed in cheching the surellite’s 1mertial
reference mmit. The inertial vefesence wnit and the borizon scanner provide
the attitude reference for the AGENA Right control systen:.

WDLPM-4-234

SIGRET BS




-SEORET-
equipment, the one month durotion strike, and the
decision to incorporate engineering changes in the
systems test areo which were formerly programmed
for Vandenberg Air Force Base. This change was
made in the interest of decreasing the time required
for the missile assembly building phase of prelounch
operations. Although there are no airborne com-

. munications equipment delinquencies at this time,
previous delays have made schedule recovery almost
an impossibility,

® The stacking of maojor components for the first
AGENA *p* (single payload) vehicle was completed
on 23 August, The vehicle has now entered the final
assembly phase of manufocture. The XLRS81-Ba.9
engine (45:1 orea nozzle rotio) was received in mid.
August. Delivery has also been made of the guid-
once control system inertiol reference package and
its associoted electronic items,

1fillhey |
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Visval Reconnaissance Systems

E-1—Component Tess Payloads
&-2——Steerable Reconnsissance Poyload
{with 20-foot ground resolution)

Recovery:

E-S—Nigh Resolwtion, Steerable, Recoverable Poyloed
{with S-foot ground resolviion)
E-6-—Medivm Resolution, General Ares Coberoge, Recov-
. onbh {with ot least 10.foet ground rese.

Payloads

E-1 Payload—Checkout and testing of the E-1 pay-
load continues to Proceed on schedule ot Vanden.
berg Air Force Base.,

E-2 Payload—Final ossembly of the E-2 payload for
the fourth SAMOS flight was completed during the
report period. Subsequent functional testing of the
completed payload has resulted in modifications to
‘the processor web feed system. Eastmen Kodak is
expending moximum effort fo incorporate these
improvements with o minimum delivery schedule slip-

Figure 8. Stacking op bremating of the
major components of rhe AGENA “B"
rebicle Lor the fourth SAMOS fighs.
This rebicle bas trice a3 much propel-
lans capacity as previons vebicles sud uifl
be flown carrying an E.2 payload. Fol.
lowing this operation, the AGENA styue.
tural assemblies ave mounted borizontally
in a stand for installation of the eugine

and orher figbt components,
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Poyload is not expected until bers to be conducted ot the Cornell Aeronautical

page. Delivery of the
mid-September.

£-5 Poylocd—Design relecses for the full-scale test
models of the E-5 fecovery capsule have been com-
pleted and fobrication of the in

progressing satisfactoril
E-5 payload, for testing
ture simuletor, was ¢
Delivery of this therm
sarly September.

itial test articles is
Y. A thermal model of the
in the high oltitude fempera.
ompleted during the month,

@ Wind tunnel tesis for th
the E.§ recovery copsule

Laboratories. These tests are programmed 1o begin
on 3 Ociober. The ocrodynomic/ihcmodynomic
fesis of the abigtive heot shield, originally scheduvled
to begin of the Avco Corporation in early August,
have been delayed because of technical difficulties
“with the test focilities,

®  Two Recovery Equipment Test Unis (RETU) tests

ol mode is programmed for hove been conducted at Edwards Air Force Base.
The purpose of these tests was to determine the E-5

® purpose of confirming capsule drag ond oscillation characteristics during
basic aerodynamic con. retrieval into the recovery aricraft. Because the RETU

The force oscillg- - was lost during the deployment phase, neither test

figuration are essentiolly co

etermine dynomic was completed. Some datg were oblained and are
S Mach range, currently being evaluoted.

tion tests af longley Field, 1o d.
stability characteristics
were completed on 10 August,
range are scheduled to begin i

Tesis in the transenic
n early September,

®  Test resvits of the stabilif} ond rate of descent
characteristics of o single main parachute versus o

. @ Preparations ore continving for the shock tunnel clustered moin chute configuration are stil being
tests at high angles of oftack and low Reynolds num- evaluated. Based on visual observation of tests com-

Fignre 9. Mod,! 1604 computer instllation iy the Vandenieep #;r Foree

Bave dats acquisitie

% aud Processing building. Th:, ‘bigh specd computer

oIl dapted 1y the yeql 1me operatine vuquned 1 sarellisg
A wwila cumputer wstallation. is located o the Sarlliny T,01

WDLPM-4-234
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pleted to date ot El Centro, Californio, the single
chute system oppears more desirable from the sia-
bility standpoint. Structural integrity tests of the E-5
stabilization chute were initiated lote in August.

Ferret Reconnoissance System

hndltmoimlﬂ.am.chin‘cuw

in @ minimum of configurations, The desigation end purpose

of each configurotion is os follows:
F-1——Component Test Poyleads
F-2—Digital General Coverege Peyloods

F-2—Specific Mission Poyloods—
Ansiog signel recerding

F-3—Specific Mission Poyleeds—Ansiog signel recording

Payload

F-1 Payload—Checkout and testing of the F-1 pay-
load is proceeding on schedule at Vandenberg Air
Force Base.

Ground Support Equipment
® The instaliation and checkout of Point Arguelio

Pad No. 1 ground support equipment has been com.

pleted, with minor exceptions. These will have no

effect on the launch schedule. The ATLAS flight
teadiness firing on 23 August demonsirated the
readiness of the ATLAS ground support equipment.

Facilities

®  The architectural and engineering phose of the
modifications to accommodate an R&D date process-
ing facility in the satellite test center is complete.
Construction of the required chonges is scheduled to
begin in early September. Approximately 70 percent
of the equipment 10 be installed in the data process-
ing” facility is on hand. The over-all effort to have
this focility ready by mid-September is progressing
satisfactorily,

®  The contract for construction of the Point Arguello
diesel generator building was awarded on 29 August,

®  Design of the Vandenberg Alr Force Base helium
uvnloading and storage focility has been initiated

. with final design review scheduled for 9 September.

WDLPM4-234




Figuse 1. Avirct’s canceprion. of MIDAS
l o o”lh toight). Dh.raregs L. loge: vhon
I hll'ulc " »-lou Il UREN tighe)
avd AGENA “B” vegnnd 12, W0s 1ehech
thi ”.
I i
| —
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. Weight :
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Poylend equipment 3.246 1,641
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L Impuise Propelionts 6423 12,950 u
Fuel (UDMN) .
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Other _606 758 e —
GROSS WEIGHT (ibs.) 11,009 17,112
Engine YIRS1.Be-S  XLRO)-Be-9 s
Thrus), tbs. (vec.) 15,600 16,000
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MIDAS, Configuration )l, AGENA “B" Satellite Fuel, RP-1 74,900
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Figare 2, .

Lcﬁ::b-m-orbil trajectory for flights 3 and subsequent. From
“boast through separation guidance and control is provided
l by the ATLAS radio inertial system. The AGENA inertial

R

Suidance system, with borizon :wmymw’lu attitude,
velocity and divectional control 10 establish the orbit and
vebicle orientation,

Figure 3.

Proposed MIDAS system. Fouy satellites spaced equidistant in each
of 1wo orthogonal Planes at 2,000 n.m, altitude. Provides maximum
coverage of USSR with minimum number of satellites.
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PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 1171 when WS 1171 wes transferred
fo the Advanced Research Projects Agency.
ARPA subsequently separated WS 1171 into
the DISCOVERER, SAMOS and MIDAS Pro-
grams, with the MIDAS objectives based on
an infrared reconnaissance system. The
MIDAS (Missile Defense Alarm System) Pro-
gram was directed by ARPA Order No. 38,
doled 5 November 1958 vntil ronsferred o
the' Air Force on 17 November 1959. A ten
lounch development plan for MIDAS (ws.
239A) has been opproved. Additional author-
ization has been obtoined to utilize two DIS.
COVERER flights {designated RM-1 and RM.2)
fo carry bockground rodiometers in support
of MIDAS,




atlitude,
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Fignre 4,
Orbiting satellites detecs infraved vadiation emitted
by Sovier ICBM's in Pouvered fight. Datg telom.
inuaunauly 1o MIDAS Control Center

via far north readous Stations. Detoded data reresl
approximately 1bhe number of missiles launched awd
wuch location, direcrion of trarel and burning
eharacierisiics, Probabilities of Jess thas 1.00 on
the abore map indicate 1be p;mhbilité Bj(l.' loasy

Probabilities of 1.00 indicate that mere than ene
MIDAS satelljse will alsays be in Position to detecr
a8 ICBM lsunch. These Ruves ave based on geo-
melric considerations of the family of smellites and
Lronnd readont station locations.

CONDITIONS:

TECHNICAL HISTORY

The MIDAS infrored reconnaissance payload is engi-
neered to use a standard launch vehicle configura-
tion. This consists of an ATLAS missile os the first
stage and the AGENA vehicle, powered by a Bell
Aircroft rocket engine os the second, orbiting stage
(Figure 1). The final configuration payload weight

will be opproximately 1,000 pounds.

The first two of the ten R&D flights used the AGENA
YA’ and ATLAS “D* vehicle programmed 1o ploce
the payload in o circulor 261 nautical mile orbit,
Subsequent RLD flights will utilize the ATLAS “D*/

WDLPM-4.23¢

AGENA v~ configuration which will be programmed
to place the payload in o cirevlar 2,000 navticol mile
polar orbit.

MIDAS }, launched in February 1960, did not aftain
orbit because of a failure during ATNLAS/AGENA
separation,

MIDAS I, lounched in May 1960, was highly success-

. Parformance with respect fo programmed orbital
parameters was outstanding. Useful infrared data
ware observed and recorded,

C3



STABILIZED

SATELLITE]
POSITION
DATA

LRSI
fWENN‘
SCANNING TELEMETER |
SYNCHRONIZER RECEIVER
Aiifitiii Sena Figare 5.
22101071 CHANNELS Sii{pliﬁd version of grownd presen-
INDIVIDUAL PULSE ' tation (left) for display
GENERATORS iu[mv?:;nd:mn data. The

with «

shows data flow
The MIDAS Control

been lawnched.

deta is displayed om 4 TV monitor
overlay. The chart below
from ibe readont
slations to dm‘:ion-ndi-c‘ agencies,

enter, or
otber using agencies baving a corve.
lated grownd stabilived display, can
deiermine when an actwal attack bas

PRESIDENT OF U. s,

DEPARTMENT OF DEFENSE

GOVERNMENT AGENCIES

MIDAS ALARM EMPLOYMENT

OTHER US .

s e o -

NORAD
MIDAS OPERATIONS CENTER

OTHER ALLIED

"MIDAS

CONTROL CENTER

TRACKING &

READOUT STATIONS

SPACE VEHICLE NETWORK

CONCEPTY

The MIDAS system is designed to provide
continuous infrared reconnaissance of the
Soviet Union. Surveillonce will be con-
ducted by eight satellite vehicles in accu-
rotely positioned orbits (Figure 3). The area
under surveiliance must be in line-of-sight
view of the scanning satellite. Mission capa-
bilities are shown in Figure 4. The sysiem is
designed to accomplish instantaneous read.
oul of acquired data by ot least one of

GOVERNMENTS

three sirategically located readout stations.
The readout stations transmit the dotg
directly to the MIDAS Tracking and Con-
trol Center where it is processed. it is then
displayed and evaluated in the MIDAS
Operations Center {Figure S). If on ateck
is determined to be underway, the intelli.
gence is communicated 10 a central Depart.
ment of Defense Command Post for relay 10
the President and all national retaliotory
ond defense agencies.
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It is anticipated that assembly of this vehicle will be
completed on schedule.

Infrored Scanner Units

Infrored sconner waits for flights 3, 4, and 5 ere being meny.
foctured by Soird-Atomic, inc., ond for flights 6, 7 ond 8 by
Aerojet-G | Corporation.

®  Dalivery of the initial 8aird-Atomic, Inc., infrared
defector payload has been made. This prototype
unit is undergoing tests at the Lockheed facility. The
fight payload for the third MIDAS launch is now
scheduled for delivery in ecrly September. This
represents a two week schedule slippage.

®  The delivery dotes for the two Baird-Atomic, Inc.,
ground readout units have been established as 8 and
22 September. These schedule slippages, coused
by delays during systems tests, will have no effect on
flight schedules.

Facilities

®  Authorizotion has been gronted to proceed with
the establishment of a satellite tracking station in
Africc.ThcpﬁmoqfuadionoflMsnaﬁonwmbcm
record AGENA *8* second-burn performance date.
A portable van instollation will be utilized to support
the third MIDAS flight scheduled for February. The

AMR siting team has selecied the location for this )

station. The design criteric were compieted by
AFBMD and supplied to AMR during August,

® Initial studies are underway for modification of
the New Boston, New Hampshire, data acquisifion
and processing building 10 accomodate MIDAS

equipment,

WDLPM-4.23¢
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SECRRE

The DISCOVERER Program consists of the design,
development and flight testing of 37 two-slage
vehicles, using the THOR IRBM os the firss stoge
booster and the AGENA as the second stage, satellite
vehicle. The Progrom was estoblished early in 1958
under direction of the Advanced Research Project’s
Agency, with technical management! assigned 1o
AFBMD. On 14 November 1959, progrom respon-
sibility was transferred from ARPA fo the Air Force
by the Secretary of Defense. Prime contractor for the
Program is Lockheed Missile and Space Division,
The DISCOVERER Program will Perform space
research in Support of the advanced military recon-
. naissance satellite programs.

PROGRAM OBJECTIVES

{a) Fiight test of the sotellite vehicle oirframe, pro-
Ppuision, guidance ond control svstems, auxiliory
power supply, and telemetry, tracking and com.
mand equipment.

b} Anaining satellite stabilization in orbit,

{c} Obtaining satellite internal thermel environment
data,

(d) Testing of techniques for fecovery of a copsule
ejected from the orbiting satellite.

{e) Testing of ground support equipment and deve].
opment of personnel proficiency.

f) Conducﬁng_ bio-mediceal experiments with mice
and small primates, including injection into orbit,

re-eniry and recovery,

PROGRAM SUMMARY

Early launches confirmed vehicle flight ond sotellite
orbit capabilities, developed System reliability, and
estoblished ground support, Drockiﬁg and date acqui-
sition requirements, Later in the program, biomedical
ond advanced engineering payloods will be flight
tested to obiain Support data for more aodvanced
space systems programs.- DISCOVERER vehicles are
lounched from Vendonb«g Air Force 8ase, with
overall operotional control exercised by the Sateliite
Test Center, Sunnyvale, Californio

Troclring and commond functions are performed by
the stations listed in the Table on Poge A-4. A history
of DISCOVERER flight 10 date is given on page A.5.
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SICOND sTAGE

Weight—
Inent

Payload equipment

Orbitel

lmpulse propelionts

Other

TOTAL WEIGHT
Engine Model

Thrustotbs., vec,

Spec. Imp.-sec., voc,

Burn time-sec.

THOR BOOSTIR

Weight—Dry
Fuel
Oxidiger {Lox)

GROSS WEIGHT fibs.)
Engine

Theust, Jbs, (s.Ly

Spec. lmp., sec. 5.L)

Bura Time, sec.

AGENA AGENA
n‘n ll."
1,262 1,328 1,346
497 387 915
175 2.215 2.216
6,525 12,950 12,930
378 3511 5N
8,662 15676 15722
YLR81.80.5 XiRg}.80.7 ALRS1.Bc.9
15,600 15,600 16,000
t 744 k4 290
120 240 240
. DM-1g DM-21
6,950 6,500
J:m 3300
$8.200 68,200
100.250 108,400
mB-3 mM8-3
Block Block 2
152.000 167,000
247.8 2483
163 148
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Telemetry ships are positioned os required by the
specific mission of each flight. Figures 2 end 3 show
o lypical launch trajectory from Vandenberg Air
Force Base, and figure 3 shows schematicolly a typ-
icol orbit. An additional objective of this progrom is
the development of a controlled re-eniry and recov-
ery capability for the poyload capsule {Figure 4).
An impact area has been established near the
Hawaiion Islands, end a recovery force activated.
Techniques have been developed for aerial recovery
by C-119 qircraft ond for sea recovery by Navy
surface vessels. The recovery phase of the program
has provided advances in re-entry vehicle technol-
ogy. This information will be used in support of more
advanced projects, including the return of o monned
satellite from orbis,

FLIGHY VEHICLE

The three versions of flight test vehicles used in the
DISCOVERER Program are defined in the launch
schedule shown on page A-5. Spécifications for the
two THOR configurations and three AGENA configu-
rations used are given on page A.-1.

AGENA VEHICLE DEVELOPMENT

The AGENA vehicle wos originally designed by the
Air Force as the basic satellite vehicle for Advonced
Military Reconnaissance Satellite Systems Progroms.
Basic design was based on use of the ATLAS ICBM
as the first stage. ATLAS trojectory characteristics and
the siringent eccentricity requirements of the
advanced programs led to the selection of e guid-
ance system suited fo achieving orbital injection in a
herizontal attitude. As o resulf, an opfical inertiol
system wos developed for vehicle gvidance ond a

SAMOS and MIDAS
AGENA VEMICLE

NOSE cong

AGINA g+
AGEINA “A"

i T oizen

| =

2 Y SEPARATION
- PLANE

!
s
—

LM
SPHERES
ULLAGE ROCKETS
ROGEN
SPHERE (UO)

gos jet system for orbital attitude control. An yrgent
need for aMaining higher altitude orbits resvited in
development of the AGENA “B* versions. The YIRS
Ba-5 version of the LR81-Ba-3 engine (Bell Hustler
engine developed for B-38 qircraft) is used on
AGENA A" vehicles. The YLR81-Ba-5 version of this
engine wes developed 1o provide increased perform-
ance through the use of unsymmetrical di-methy!
hydrezine (UDMH) fuel instead of P-4,

Eorly AGENA “8” vehicles will use the YLR81.8a-7
version of this engine. The majority of AGENA “p”
vehicles will use the XLR81.Ba-9 engine incorporating

GAS JET o nozzle expansion ratio of 45:1, and providing o
further increase in performance capability including
sOLAR engine restart ond extended burn capability.
PADDLES .
DISCOVEI!I/AOINA
PERFORMANCE
TORQUE
WNEEL PACKAGE CAPABILITIES
ALTITQQE
CONTROL 200-20,000 MILES
ELECTRONICS ATTITUDE

HORIZON
SENSOR

FAVLOAO—-)

SECRET™

ROLL — O DEGREE FLIGHT PATH
PITCH - O | DEGREE

YAW ~ | DEGREE

LINES OF SIGHT—HORIZON SENSING
WDLPM-4.234
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GROUND SUPPORT FACILITIES

Facility Equipmenst* Flight Function

Satellite A

Test Center

Vandenberg AFB BCDEFGHIIK
Point Mugy BCDEFGHIIXL
Telemetry Ship DF

(Pvt, Joe E. Mann)

New Boston, )
New Hompshire
(tracking station)

BDEFGHUK

Kodiak, Aloska
{tracking stotion)

BDEFGHIIK

Kaena Point, BCDEFGHIIK
Ochvu, Hawaii

{tracking station)

Hickam AF8
Oohu, Howaii

\

Over-ali control, convert trocking italions data fo obtein o pre-
dicted orbit and generate subsequent ephemerides issue acqui-
sition dote o tracking stations for subsequent passes, predict
recovery doto,

Lounch, ascent and orbital tracking, telemetry reception, trajec-
fory measurements including time 1o ignite second stage.

Ascent fracking and telemetry date reception, transmits com.
mand to ignite and shut down AGENA (via guidonce computer),

Final stage ascent tracking and telemetry dota reception.

Orbitel tracking and telemetry data reception.

Orbital tracking and telemetry data reception, including first pass
ocquisition, recovery capsule ejection and impact prediction,

Orbital Gocking and telemetry data n«pﬁdn.

Over-all direction of capsule recovery operations.

*Equipment »
A. 2 UNIVAC 1103.4 digitel computery
8 VERLORT (Modified Mod ) rador

C. TLM-18 self-tracki ¢ tel 9
D. Tri-helix entenne

E. ODeppler renge detection equipment
F. Telometry tope recording equipment

G. Telemetry decommutotors for_req! time doto presenistion

A4

R

—

H. Piot bocrds for redar end TIM-18 tracking dato

L. & ion equip for teletyp. onsmission of rodar,
TtM-18 and doppler frocking doto in binary format

. Acquisition programmer for Pre-ocquisition direction of
onfennas

K. Ground commend 1o sotellite tronsmiss;. quip

L. Guidonce computer :
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B 6l
. Launch - JFImla|mis]u]a]slo|n]o
- Schedule - 34941111 A9
Jaf2hifilifalalafafala] | |
I -v:’ ' vm . ,‘ " H 3 N s .: . b i . -§ . y -
, Configurations c
l A.  THOR-DM-18 7/ AGENA “A¥ B. THOR—DM-21 / AGENA “B*” C. THOR—-DM-21 / AGENA “B*
MB-3 Block 1 XLR81.Ba-7 MB-3 Block 2/ XLR81-Ba-9
. 0 Antcined orbit successtully. A Failed to attain orbit.
Flight History
DISC:.V.III‘I A:I.NA 7:: Flight Dete . .
0 101y 160 21) 1959 AGENA destroyed by malfuncii .
. : envery THOR refurborhed for wee onc g 05 ot
! 1022 163 28 February ﬂ:.i;d orbit successfully. Telemerry veceived for 514 seconds after
ifr-of.
. ] 1018 170 13 April Attained orbit successiully. Recovery capsule ejected on 171h orbit
) was sot vecovered. All objectives except recovery successfully achiesed.
[} 1020 174 3 June Launch, ascens, n‘:ﬂin, coast and ovbital booss saccessinl. Failed
t0 achieve orbis becanse of low performance of satelirte engine.
‘ . v 1023 179 25 June Same a1 DISCOVERER [11.
\4 1029 192 13 August All objectives snccessfully ackieved except capsule recorery after
ejection on 17th orbis,
l vi 1028 200 19 August Same as DISCOVERER V.
vil 1051 206 7 November *  Andined orbit snccessfully. Lack of 400-cycle power prevented sta-
bilization om erbit and vecovery.
vin 1050 212 20 November . Anained orbit successiully, Malfunction prevented AGENA engine
l ’ sburdoun at desired orbital re ocity. Recotery capsule ejected bu
not recoveved. ) .
@ 1052 218 4 February 1960 THOR shut dows prematurely. Umbilical cord mast did wot retvact.
l Quick disconnecs failed, cansing loss of belixm pressure, :
X ' 1054 223 19 Febrvary THOR destroyed a1 T plus 56 sec. by Range Safesy Officer.
Xi 1055 234 15 April Arsined orbit successfully. Recoresy capsule ejected on 17:h ovbit
was ol recovered. All objectives excepr recovery snccessfully.
achiered.
xn 1053 160 29 ) Laanch, ascent. sepavation, coast and erhital 1tage ignition
: une successiul. Failed 'l:' achieve orbit becense of ﬁcg\ :iw:uil:l':
. during ovbital s1age boost.
l Xt 1057 22 10 August Atisined orbit successfully. Recorery capsule eiected om 17th orbir.
) Capinle wes recoteved afier o swater impact with nepligible damage.
' _ All objectives except the airborse recorery were ucnuﬂll; achiesed.
Xiv 1056 237 18 August Avtsined orbit successfully. Recovery capsale ejected on she 17th orbit
\ and was successfully recorered by the aivborse force. All objectises
’ successiully achier ed.
Xv 1058 246 13 September Artained _orbit successfully. Eieclion and recor ry seguence were
wormal. Capaxle impact ocenrred south of the vecor ery forces: locared
l but lost prior 10 besng retriered,
S - SEGRET | As




MONTHLY PlOGR“S—DlSCOV!RER Program
Flight Test Progress

DISCOVERER xv
® DISCOVERER xv was launched from Vendonbcrg

was successfully injected into Polar orbit, Two.thirds
of the satellites launched in the DISCOVERER Pro.

integrator command. A comparison of programmed
ond actyal orbital parameters is shown jn Table |,

PARAMETER NOMINAL ACTUAL
Azimyth, degree 172.0 175.2
Perigee, statute miles 120 129
Apogee, statute miles 410 478
Injection Angle 0 -0.2
Eccentricity 0.0371 0.04
Period, minutes 93.44 94.2"

TABLE |, DISCOVERER Xv Programmed
tal Parameters :

buf, because of o logs of cantrol gas, the pitch-down
Prior to ejection was not accomplished. As o result,
the copsule impacted about 1,000 miles south of the

®  The capsule descent was trocked by the Howaiian
fracking station until re-entry; o Computer ryn of this
doto resuited in a revised impact point prediction.
Aircraft and the recovery ship “Dalton Victory” were
dispotched 1o the impact area, The first gircroft 1o
reach the areq located the copsule by radio beacon
ot 2105 PDT and o second aircraft sighted ir thirty

SEOmeT.

.o

® At1115PDTon1s September electronic contact

* wos lost. Fifteen minutes later, the aircroft logy sight

Discoverer xv;

® DISCOVERER XVi is scheduled for lavnch from
Vondenberg Ajr Force Base in October, This will be
the first AGENA v~ vehicle to be launched, Vehicle
subsystem and System checks were completed during
September and the vehicle has been instolied on the

launch pad. The AGENA *“8* is an improved version

of the AGENA “a» containing integro} propeliont
fanks which form part of the satellite skin ond having
double the propellant capacity,

® The increased payload capability of the AGENA

“B" will permit yse of exira batteries and control

predicted Parameters for DISCOVERER XV and

DISCOVERER xv| are shown in Table n.
D"C&llu msc:wvnn
(AGENA “A"NAGENA gy
ASCENT PARAMETERS
THOR Burnout Time,
seconds from fiftots 163 163
THOR Valocity of Burnout, '
fos ) 13,660 10,610
AGENA Ignition Time, .
seconds from liftoff 249 237
AGENA Byrn Time, seconds 1z 240
Injection Velocity, fps 26,032 25,964
ORBITAL PARAMETERS
Apoges, siatute miles 410 426
Perigee, statyte miles 120 130
Eccentricity 0.0371 0.035
Inclination Angle, degree 79.63 81.83
Period, minutes 93.44 93.5

TABLE 1. Comparison of Ascent ond Orbitol
Parameters for AGENA “A* gngd AGENA “p~
Satellites

‘WDLPM-4.245
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Technical Progress

Second Stage Vehicles

®  The resulls of an investigation into system and

equipment performance on DISCOVERER XV were
presented on 20 September. The presentation
included analysis of the various problem areas
encountered; action taken to improve test procedures,
inspections and equipment specifications; ond aclion
to incorporate improvements in DISCOVERER XVI.

¢ The XLR-81Bo-9 engine (serial No. 307) was
fited with a new thrust chamber ond subjected 1o o
full duration colibration run. The 240 second firing
was compleled withou! appreciable nozzle throot
erosion, using a fitanium uncooled extension which
had previously completed o five day humidity test.
The nozzle extension was in excellent condition fol-
_lowing the firing. This tes) completed the Preliminary
Flight Rating Test for this engine which is now being
prcbcred for re-acceptance inspection prior to ship-

ment to Arnold Engineering Development Center for
reliability testing, '

Figure 2, Air Force techuicians adjusting
slectronic checkont equipment during
fight comtrol chechons of ax AGENA
vebicle, This activity is taking place in
the Vandenberg Air Force Base missile
assembly building.

Figmve 3. Chamge-ozer from AGENA 4 10 AGENA

Vandenbirg Air Force Baie. The AGENA "A’ on the right. is DISCOVERER X}’
laancéed ox 13 Septemier. Owne mne AGENA * i

AGENA “B” 1ebrcle scbedwlcd Jur launco m October

“B° in the missile assembl

building &t
which wae
" remains to be foun. On the left is the

«s DISCOVERER XI11.

SEeSET
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Fieme 1. Avt:et’s coneeption of MIDAS
sesedling tvighty. Deaserngs bolow shon
complere 1w osstage flrghe 1o bl tagsic)
wud AGENA "B wewnd srape 14beck,
thefy. -

) AGENA
SECOND STAGE B L ogn
Woeighte
Inert . 1,534 1,76
Poyleod eguipment ) 3,246 1,641
Orbitel 4780 3.404
impulse Propetionts 6.423 12,950
Fuel (UDMH)
Oxidizer (IRFNA)
Other . 806 758
GROSS WEIGHT (Ibs.) 11,809 17,112
Engine ViR81.8a-S  XIR81.80-9
© Theust, Ibs. (vec.) 15.600 16,000
Spec. imp., sec. (vac.) 277 290
Surn Time, sec. 120 240
Restort Provisions No Yes

H; Bottie (Propellant ’
Pressurization)

VHF/UHF

Hydroulic Package Command Antenne
N, Bottle , oo

**$* Band Beacon

"*G" Payload

infrored 'Sensov System

BOOSTIR—ATLAS ICBM
Weight—Wet
Fuel, BP.1
Ozsidizer {1OX)
GROSS WEIGHT (1bs.)
Engine—mA.2
Theust (ibs. vac.) Boost
Swstainer

Spec. Imp. (sec. voc.) Soost
Sustainer

SEORET

AGENA
VEHICLE

ATLAS
8OO0OSTE

15,100
74,900
172,300
262,300

356.000

82,100

86 .
310

B-1




ENTER ELLIPTICAL ORBIT
PERIGEE OF

K4

COAST ELLIPSE P s
/

AGENA —\ y s

IST. BURN \

_\ 150 N. ML,

| ssmamok
#~~ SHORT coasT

( /-—SUS'MIE__R,
soosr—{

Figure 2.

Lannch-to-orbit trajectory for flights 3 and subsequent. From
boost through separation guidance and control is provided
by the ATLAS radio inertial system. The AGENA inertial

VERNER

180° COAST.
\,’_——‘\\
N

guidance system, with borizon Scanner, lprow'da attitude,
velocity and directional control 10 establss
. vebicle orientation.

b the orbit and

Figure 3.

Proposed MIDAS system. Four satellires spaced equidistant in each
of two orthogonal planes at 2.000) n.m. altitude. Provides maximum
corerage of USSR with minimam uumber of satellites.

. SAGRES

PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 117L when WS 1170 wes tronsterred
fo the Advanced Research Projects Agency.
ARPA subsequently separated WS 1171 inte
the DISCOVERER,F SAMOS and MIDAS Pro.
grams, with.the MIDAS objectives based on
an infrored reconnaissance system. The
MIDAS (Missile Defense Alarm System) Pro-
grom was dirodod_ by ARPA Order No. a8,
dated 5 November 1958 until transferred 1o
the Air Force on 17 November 1959, A ten
lounch development plan for MIDAS (ws.
239A) has been approved. Additional ayther-
ization has been obigined to utilize two DIS.
COVERER flights (designeted RM.) and RM.2)
fo carry background radiometers in support
of MIDAS. .

WDLPM-4-245
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Fignre 4. .
Orbiting swellites detect infraved vodiszion emitted
by Soriet ICBAL's in powered Right. Daca telem.
etered instantaneonsly 1o MIDAS Cowirol Cewter
tia far norsh readont siations. Decoded dita vet eal
approximasely the wamber of missiles Launcned aud
unch location. direction of travel awd bxrwing
charactevistics, Probabilities of less thaw 1.00 on
the abore map indicate 1he Probability of et leust
one MIDAS satellite detecting an ICEM lannch.
Probabilities of 1.00 indicute that move then one

an ICBM laxnch. These
metric considerations of 1
ground readox: s1ation locations.

MIDAS sasellite will 'h"i’ be in position 1o detect

gures are based on geo-
e jawmily of sazellites and

CONDITIONS:

:M am. sltitude
we poler
orbital plones, four

_oqoi-mui satellites

TECHNICAL HISTORY

The MIDAS infrared reconnaissance poyload is engi-
neered to use o standard launch vehicle configuro-
tion. This consists of an ATLAS missile os the first
stage and the AGENA vehicle, powered by o Bell
Aircraft rocket engine as the second, orbiling stage
(Figure 1). The final configuration payload weight
will be approximately 1,000 pounds.

The first two of the ten R&D flights used the AGENA
“A” and ATLAS “D” vehicle programmed to place
the payload in a circular 261 nautical mile orbit.
Subsequent R&D flights will utilize the ATLAS “D*/

— SECREY

AGENA 8" configuration which will be programmed
to place the payload in e circular 2,000 noutical mile
polar orbit.

MIDAS |, launched in February 1960, did not attain
orbit because of o foilure during ATLAS/AGENA
separation. . L

MIDAS I, lounched in May 1960, was highly success-
ful. Performance with respect to programmed orbital
parameters was outstanding. Useful infrared deoto
weare observed and recorded. '
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m Ams uDu / AGENA (13 A” ) Ams nou / AGEN A usu

_ bttt

MleS Launch Schedule

Satellite Test Center ABC Operations control center of the system during the R&D progrem.

] Directs tracking station operations, controls satellite programming
ond communication system utilization, Receives ond stores key
vehicle and station data, determines vehicles ephemerides and
generates ocquisition and tracking data to tracking stotions.
Anolyzes systems operation and telemetry and payload date.

Vandenberg Air Force ABCEFGHUKLMPTUY Provides launch and ascent tracking, foceivcs ond records telem-

Bose (tracking and etry data ond trojectory measurements. Gathers payload data,
data acquisition telemetry and tracking doto and fransmits this data 1o the Satel-
- station) lite Test Center. .
Telemetry ships IKMS Ascent tracking and telemetry data reception through AGENA
first burn period.
Vondenberg AFB NO Provides ground rodio guidance system for booster guidance
' during the launch phase.
Northeast Station CDEFHMPQOR Provides orbitol fracking. Gathers paylood data, telemetry and
{New lh:ﬂon, New ’ tracking data and transmits this dota to the Sotellite Test Center,
Hampshire) '

S

Kaena Point, HIKW:TUQ Gothers supplemental Verlort tracking date during orbital passes.
* Oahv, Hawaii

Kodiak, Alask'a HIKLMTU Gathers supplemental Verlort tracking data during orbital passes.

Facility Equipment* Flight Function

Y

Point Mugu Hi Ascént tracking for range safety; backup function.
Point Arguello v Motes vehicles, performs finol system checkout, prepares vehicle
for launch and launches vehicle. ‘
\* N . .
*Equipment
L. Plot Boerds for Rador end m-18 Trecking Dote

A. Modcljl:u Cun'.mr . M. Deppler Date Gathering Equipment

. G ’ on Eauip N. AN/GOR-2 [XXA-2) Tracking end Monopulse Roder

C. Date Distribuhon Equipment PICE} O. AN/GRS-2 (XAA-2] Rote Measwring System

D. Deto Conversion Equipment P. Timing (WWV] Equipment

E. UNF Tiocking Equipment Q. VMF FM/FM Dete Acquisition Equipment

F. UHF Telemetry ond Dovs Acquisition Eqvipment R VHF PAM/FM Dota Acquisitian Equipment

G. UMF Commond Artenng S. High Fraquency Radio Commynicetions ond Teletype Circvits

H. VERLORT {Mod Ii} Regar T. Acavisition Progrommer for pre-ocquisition Drreciion of Antennes
1. Techeln Antenna U. Conversion Equipment for Taletype Transmuson of Rodar, Tim.18
1. TLM.18 Telemetry Antg~ng . ond Doppler Tracking Date in Binary Format
K Telemetry Rocerving ond Recording Eauep : v. '

Complete Leunch Focilities

GROUND SUPPORT FACILITIES

SECRER.
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MONTHLY PROGRESS — MIDAS Program

Program Administration

® As a result of recent investigations by Space
Technology Laboratories on the significonce of the
high energy toil of Van Allen protons, and their
potential effect on long-life satellites, Lockheed hos
been requested 1o develop special instrumentation to
be carried on MIDAS flights, Controry 1o the present
- theory that the damage cross section is inversely
proportional to energy, evidence has been found
that solar photovoltaic cells may be degraded ot

much higher rate by high energy protons, e.g., 700

MEV. A comprehensive program has been initiated
to determine the sensitivity of selected components to
high energy proton radiation ond to determine the
quantitative and qualitative characteristics of the
Van Allen radiation at MIDAS flight altitudes.

Flight Test Progress

®  The vehicle for the third MIDAS flight is currently
in the systems test phase of checkout. This is the
first MIDAS vehicle to have restart capability. Because
of problems which developed in the horizon sen-
sor and relaled checkout equipment, this vehicle is
behind schedule. Based on delivery of a reworked
horizon sensor on 15 October, it is scheduled to
complete the sysiems test phase on 12 December.

The scheduled launch date for this flight remains 28

" February 1961,

Technical Progress

Second Stage Vehicles .

®  Assembly of the AGENA “B” vehicles for the
fourth and fifth MIDAS fiights is proceeding on
schedule. The vehicle scheduled for the fourth MIDAS

~ flight is now in finel assembly.

Intrared Sconner Units

Infrered scanner units for flights 3, 4 end S ere being meavfoc.
tured by Boird-Atemic, inc., and for Hights 6, 7 and 8 by Aerojer-
Generel Corporetion,

® The infrared detector payload scheduled 1o be -
carried on the third MIDAS flight hos been delivered.

Acceptance testing of this payload will be completed
in early October. The second flight payload is sched-
vled for delivery on 15 October. Two more payloads,
one for backup purposes, remain to be delivered.

¢ Temperoture profile tests of the engineering test
model of the Baird-Atomic configuration are in prog-
ress in the High Altilude Temperature Simulation
Chamber. )

Ground Support Equipment v
® Delivery of the initial Baird-Atomic ground infra-
red data display equipment is scheduled for 15

Figure 6. A backgronnd ridiometer of the 1ype tu be carried on
DISCOU'ERER Rights RM-1 aud RM-2. The primary functivn of
ticte frecte will ke 1o protide bachgronnd radistion duty for ase 19
tuinre MIDAS fights. Tév uitrogen spheres are part of the nrtrogen-

Kae conding syitew ubics:
ridoomeler.
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October. This equipment will be installed in the Satel-
lite Test Center; a second unit will be instalied in the
Vandenberg Air Force Base Tracking stofion. The
lote delivery of the equipment for the Solellite Test
Center will not offect the scheduled activation dote.
Some revision of the integration activity will be
required; however, this will not affect the MIDAS
launch scheduls. Delays in delivering the second
unit of ground station equipment, however, will cause
some slippage in the Vandenberg Air Force Base
tracking station activation dote for support of MIDAS
flights.

Facilities

¢ A detailed evoluvation of lounch pad require-
ments for the MIDAS operational phase hos been
accomplished. This study indicates the need for o
three-pad lounch complex during the establishment
of the operational network, and a requirement for
from two-to-three pads for maintaining the MIDAS
satellite network ance the buildup phase has been
completed. :

¢  Finol acceptance, of North Pacific siation tech-
nical facilities ot Dennelly Fiots, Alaska, was accom-
plished on 29 September. The heated vehicle storage
building ot Fort Greely is scheduled for completion
on 31 October. Completion of the combined dormi.
tory and dining hall facility, except for exterior area
grading, will be completed on 30 December. The

,/

550

-

«£,

o (N

Fignre 8. Otescul! 1400 of the MIDAS ground
wetddled 1w the Sacline Tist Centes. The drawer P

e BT TS

Donnelly Dome microwave relay station is scheduled
for completion on 15 December. Beneficial occy-
pancy of the remaining North Pacific communications
stations is progrommed for 1 Jonvery 1961,

® Al New Boston station support facilities located
on Grenier Field, New Hompshire, were completed
ond accepted during the feport period. Support facil-
ities on the New Boston station are on schedule.
Design of the data ocquisition and processing
building modification hos been completed and o
consiruction contract is presently being negofiated.
Completion is scheduled on an incremental basis
with final completion scheduled for Janvary 1961,

I 1:0 ]

- oy
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