AFRMD Actvities m S'ﬁ)é\cQ Tun £0 ,

SATELLITE

systems

DISCOVERER

SAMOS

MIDAS

COMMUNICATIONS
SATELLITE

lml )



The DISCOVERER Program consists of the design,
development and fiight testing of 33 two-stage D
vehicles, using the THOR IRBM as the first stage

booster and the AGENA as the second stage, sotellite
vehicie. The program was established early in 1958 ]
under direction of the Advanced Research Project’s i
Agency, with technical management assigned fo
AFBMD. On 14 November 1959, program respon- s
sibility was transferred from ARPA 1o the Air Force
by the Secretary of Defense. Prime contractor for the
program is Lockheed Missile ond Space Division.
The DISCOVERER Program will perform space
research in support of the advanced military recon-
neoissance satellite programs.

PROGRAM OBJECTIVES

pulsion, guidance and control systems, auxiliory

power supply, and telemetry, tracking and com-

la) Flight test of the satellite vehicle cirframe, pro- '
mond equipment. e

(b

. {c) Obtaining satellite internal thermal environment

Attaining sotellite stabilization in orbit.

data. '

Testing of techniques for recovery of o capsule
ejected from the orbiting satellite.

{d

[ —

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

{fi Conducting bio-medical experiments with mice r
ond small primates, including injection into orbit,
re-entry and recovery. AGENA AGENA
SICOND STAGE upw oy
Weight— '
PROGRAM SUMMARY tnert | 1262 1328 1.346
Early lounches confirmed vehicle flight and satellite :':;:: quipment "-;% -ﬁ% T;:—:
orbit capabilities, developed system refiability, and Impulse propelionts 6.525 Iz:oso 12:9” .
established ground support, tracking and data acqui- Other an S s
sition requirements. Later in the progrom, biomedicol TOTAL WEIGHT 8,662 15476 15722
L ; i . Engine Model YIR8i-B80-5  XIRS1.80-7 - XLRS1.Bo-p
and advanced engineering payloads will be flight Thrust-lbs., voc. 15.600 15.600 16,000
tested to obtain support dota for more advanced Spec. Imp.-sec., voc. 277 /4 290
spoce systems programs. DISCOVERER vehicles are ~Burn fime-sec. 120 240 20
lounched from Vandenberg Air Force Base, with THOR BOOSTIR oM-18 BM-21
Il operational control exercised by the Satellite ephi=bmy 8% 4300
overall operational co xercise . i Foel 33700 23700
Test Center, Palo Alte, California. Oxidizer {LOX) 68,200 _68,200
GROSS WEIGHT (ibs.) 108,050 108,400
Tracking and command functions are performed by Engine MB-3 Mm-3
' N . 4. Ahi Block 1 Block
he stations listed n.n the Toble o.n p.oge A-4. A history Thrust, e, (5.4 152,000 167,000
of DISCOVERER flight 1o date is given on page A-5. Spec. Imp.. sec. (S.L) 2478 2483
Burn Time, sec. 163 i 148
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Telemetry ships are positioned os required by the
specific mission of each flight. Figures 2 and 3 show
o typical lounch trojectory from Vandenberg Air
Force Base, and figure 3 shows schematically o typ-
ical orbit, An additional objective of this progrom is
the development of a controlled re-entry ond recov-
ery copability for the payload copsule (Figure 4).
An impact orea hos been estoblished neor the
Howaiian Isiands, ond a recovery force octivated.

" Techniques have been developed for aerial recovery

by C-119 aircroft ond for sea recovery by Navy

ACENA “A~

-—

surface vessels. The recovery phase of the progrom ' H 1. ' |, —rueL ano
| OXIDRER

has provided advances in re-entry vehicle technol- [ e
n

ogy. This information will be used in support of more
advenced projects, including the return of a'monned
satellite from orbit.

" FLIGHT VEHICLE .
The three versions of flight test vehicles used in the

DISCOVERER Program ore defined in the lounch
schedule shown on page A-5. Specifications for the
two THOR configurations ond 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 satellite vehicle for Advanced
Military Reconnaissance Satellite Systems Programs.
Basic design wos based on use of the ATLAS ICBM
as the first stage. ATLAS trajectory characteristics and
the stringent eccentricity requirements of the
advanced programs led to the selection of a guid-
ance system svited to achieving orbital injection in o
horizontal attitude. As & result, an opfical inertial

system was developed for vehicle guidance and o

SAMOS and MIDAS
AGENA ‘ VEHICLE

}} SEPARATION
o PLANE

LM
SPHERES

ULLAGE ROCKETS

NITROGEN
SPHERE NGINE (UDNSH)

gas jet system for orbital aMfitude control. An urgent
need for attaining higher alfitude orbits resulted in
development of the AGENA *'8” versions. The YLRS] ,
Bo-5 version of the LR81-Ba-3 engine (Bell Hustler
engine developed for B-58 aircraft) is used on
AGENA “A” vehicles. The YLR81-Ba-5 version of this
engine was developed 10 provide increased perform-
ance through the use of unsymmetrical di-methyl
hydrozine (UDMH) fuel instead of JP-4,

Early AGENA “8“ vehicles will use the YLRS1.Ba-7
version of this engine. The majority of AGENA “B*
vehicles will use the XLR81-Ba-9 engine incorperating

[ « SECTION, )

GAS JET . o nozzle expansion ratio of 45:1, oand providing o
further increase in performance capability including
engine restart ond extended burn~capability.

DISCOVERER/AGENA

PERFORMANCE
CAPABILITIES -

ALTITUDE
200-20,000 MILES

ATTITUDE

ROLL - 0.1 DEGREE
PITCH ~ 0.1 DEGREE

FLIGHT PATH

YAW —| DEGREE Yo
_ LINES OF SIGHT—HORIZON SENSING eal “ lB
. : ' WDLPM-4-222
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ose lcbae | -, . . 1. First Siege Powered Fight—2.5 minvies
/ Powered Flight Trajectory - o, 70 e, et b
L ® ® 2. Coust Poried— 2.4 minvtes durotion, to 380
' : a.m. downronge; ekitvde convelied by iner-
. : tiol reference pockege, herizon scenner, gos
- @ reoclion jets. Recaives AGENA fime to fire end

So velacity to be guined commands.
~ 3. Second Stuge Pewered Flight—2 minvies
durelien, le 770 a.m. downrenge. Guided end
controlied by inertial reference packoge, horis
300 sconner, gos reaction jeis [roll) gimbaliing
ongine, yow oad pitch eccelerometer—=inle-

greted.

4. Vehice Reerionts to Noss Al—2 minvtes
duration, 10 2,000 a.m. downrenge. Guided and
ottitude controlled by inertia! reference poch-
age. horizen scanner ond gos reaction jets.
5. in<Orbit——Controlied {seme a3 4).

~=FUEL AND
OXIDIZER
TANK
S_ECTION
XODIAK
~SEPARATION
PLANE 4
.'. [ 3
; Orbital Trajectory
~ELIUM : Schematic presentativn ol wrbital trajectory following launch
SPHERES H from Vundewberg Air Force Base. Fuuctious performed by
: cieh stution and o licting of equipment used by each station.
-LAGE ROCKETS i is giten un page A-d.
£ {UDMH) . .'.
urgent
lted in S——
YLR81
Hustler
ed on
of this
:rform-
methyl
1-Ba.7
A \\Bl'
»rating :
ding @ RECOVERY CAPABILITY
lodi This objectire was added 1o the program
vding aftes the first lunnch uchiered 1ebicle DATA CABLE
fight and orbit objectives successfully.
1t tncludes 1he orvientation of the suteliste
rebicle 1o permit u recorerable capsule 10 16 th ORSIT
be ejected from the ‘wuse section of the
AGENA 1ebicle. Ejection is programmed
to occus on command on the 171h orbis. .,
for capsule impact within the predetes-
mined recorery dares sumth of Hiuaii..
Aircraft and surfuce 1e1tels ave deployed ‘:‘cm‘
withiu the area as a recorery furce. N, e T TRAVEL,
" I CAPSULE RECOVERY SEQUENCE
. cor
i P \ c :
'GHT ATH \ / Capsule cejection command is semt 1o the satellite by 1he
~ : i RECOVERY K Kodiak, Alaska station om the 16th orbit. The rebicle
. CAPSULE ; reorients its position (see inset) 1o Permit ejection 1o occur
. o & se-eniry trajeciory on the 171h orbit. The recovery cap-
swle parachute is activated at abowr 30,000 feet, and 1

P capiule beacon transmits a radio signal for tracking parposes.
! . . The rvecorery force is deployed in 1he recovery (impact) area.
s — SECRET- B



o Fociliy Equipment ' Flight Function

Satellite A Over-oll control, convert tracking stations dota to obloin o predicted orbit
Test Center ond generote subsequent ephemarides issve ocquisition dota fo trocking
stotions for subsequent passes, predict recovery oreq.

Vondenberg AFB BCOEFGHIK Launch, oscent and orbitol tracking, telemetry reception, trojeciory meos.
vrements including time fo ignite second stage.

Point Mugu BCDEFGHIKL Ascent trocking ond telemeiry dnta reception, tronsmits command 1o
: ignite ond shut down AGENA (via guidance computerl,

Tel'emdry Ship DF Final stoge ascent tracking ond telemetry doto viccpﬁon.

(Pv1. Joe E. Mann) '
" Annette Island, Activity at this stotion terminoted 1 December 1959 due 10 fund limitations. ‘
Alosko ltracking . :

station)

Kodiok, Alaske BDEFGHIJK Orbital trecking and tdqu dota recepﬁon,l including first poss acquisi-
{rracking station) fion, recovery copsule ejection ond impact prediction, -

Kaeno Point,. BCDEFGHLK Orbital tracking and telemetry doto reception,

Ochv, Hawaii .

Hickom Al';B ' » ¢ Over-all direction of copsule recover} operations.

Oohv, Hawoii ' ‘ ] '

Equipment '
e 2 UNIVAC 1103-A digital computers h. Plot boards for rodor ond Tim.18 tracking doto

. VERLORT {Modified Mod 11} rodor . 1. Conversion equipment for teletype tronsmission of rador,
TiM.18 ond doppler tracking doto in benary formot

. TLM-18 sell-tracking telemetering ontenno » i
: (- Acquisition progrommer for pre-ocquisiton dicection of

. Tri-helix ontenno ] ontennas
. Doppler ronge detection equipment k. Ground d to sotell igsion
Telemetey tape recording equipment I.  Guidonce computer
Tel y dec tators for rea! nme daro presentation ' ’

iy

0 = & o n

GROUND SUPPORT FACILITIES

ftracking siation) ' . l
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A.  THOR—DM-18 / AGENA “A* 8. THOR--DM-21 / AGENA “p~ C. THOR—DM-21 AGENA “3"
MB-3 Block 1 /' X1281.80.7 MB-3 Block 2/ XLR81-Ba-9

0  Ancined orbit successfully.
0 Failed to attain orbit,

Flight History

oiscoverer AGENA ™HOR
Ne. Ne. Ne. Piight Dete Remerks

THOR refurbished for use on fight XI1.

I _ 1022 163 28 Feb 1959 ;{;ui;d orbit successiully. Telemetry received for 314 seconds after
: lift-off.

] 1018 170 15 ril *Attained orbit smecessiully, Recovery capsule ejected on 17th orbis
Ao m‘:u recovered, A'll o,lic:u'm excepr n‘c’au:y:’::cu/ﬁly ubindl.

n - 1020 174 3 June Lannch, ascent, separation, coast and orbital boost successful. Failed
: 20 achieve orbit becanse of low performance of saselirse engine,

v 1023 179 25 June Same as DISCOVERER 1.

\'4 1029 I9f 13 August All objectives successfully achieved except capsule recovery after
efeciion on 121h orbit, |

vi 1028 200 19August  Sume o DISCOVERER V.

vii 1051 206 7 November Attained ovbit successfully. Lack of 400-cycle power prevented s1a.
bilization on orbit exd recorery, .

vill 1050 212 - 20 November Anained ovbit successfully, Malfunction Prevensed AGENA engi
:htl.oln ":l" Jm'rd,zrh{d n/oa't]. Recovery capsule ci«l::‘z:;

"ol recov .

IX 1052 218 4 February THOR sbat dowsn premasvely. Umbilical cord mast did aot resvact,
: Quick disconnest failed, cansing loss of belinm pressure,

X

Xl

1054
1055

1053

223
234

160

19 Februory
15 Aprit

29 Jung

THOR destroyed & T plas 36 s0c. by Renge Safety Oficer.

Astained orbis saccessfully. Recovery capsnle ejected on 171h ovkir
mz:i ”l':t recovered, Al objectives except recovery successfully
-, , .

Lannch, ascent, separation, coass and orbital stage igmition were
suctessful. Failed 10 achiere orbit becemse af AGENA attitade
during orbital siage boost, }

' 0 1019 160 21 Janvory AGENA destroyed by malfunction on pad.

m AS




MONTHLY PROGRESS-—DISCOVERER
Program

Flight Test Progress

® DISCOVERER Xil was launched ot 2300, GMT, on
29 June from Pad 4 of Complex 75-3, Vondenberg
Air Force Base. The counldown proceeded satisfac-
torily with minor technical holds because of ground
support equipment problems. The major hold wos
caused by weather. The launch, first stage trajectory,
engine culoff, and separation were normal. AGENA
engine ignition, thrust and engine cutoff were aiso
normal. However, the satellite foiled to achieve orbit.
Telemetry dota indicate that the AGENA vehicle wos
in a pitch down attitude during engine operation
causing the vehicle to re-enter the atmosphere. Sub-
sequent investigation hos isolated the cause of the
improper pitch ottitude to the horizon scanner. A
thorough examination of the horizon scanner opero-
fion and checkout is being conducted to determine
the reason for malfunction and 1o correct the condi-
tion prior to the launch of DISCOVERER XIII.

® DISCOVERER XIl carried o diagnostic poyload
in oddition to the normal recovery equipment. The
payload contained instrumentation to determine cep-
sule environment ond the functioning of separation
and recovery sequence events. A five chanel telem-
etry system was instolled to tronsmit the dota
obtained to the ground siations. To assure receipt
-of oll data, o tape recorder was provided 1o record
the real time events and copsule performance during
the telemetry “blackout’ period which occurs when
the capsule re-enters the atmosphere. After a two-
minute time delay, this stored dota would be irans-
_mitted 1o the ground ‘stations. The high speed of
re-entry induces ionizalion over the skin of the cap-
sule which effectively blocks telemetry transmission.
An S-band transponder was also provided to aid"in
tracking the capsule from ejection through recovery.
DISCOVERER Xill will carry an identical diagnostic
capsule.

Technical Progress

Second Stage Vehicles

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

Figuse 1. The thyust cone for the diegnostic payload 1houin
the “cold gas” spin/de-spin ?mm. The pas spheres, squil
o:erad ralves, and manifolds for each s)s80em are shoun in
toe 1op of the photo. The exbauit jeis are monnted on the
aniside of the come. The thrust cone separates from the pay-
lnad prios 10 pavachuse deploymen:.

other vehicles with XLR-81Ba-7 engines hove com-
pleted hot firing tests o Santa Cruz Test Base ond
have been returned to the systems test oreo for
rework and o second system check prior to Air Force
acceptance. The first two AGENA **B* vehicles using
the XLR-81Bo-9 engine are ready for hot firing
system testing ot Sonto Cruz Test Bose.

® Evalvation and testing. of nozzle coatings in an
effort to reduce XLR-81B0-9 ‘engine throal erosion
continued during the report period. The test resulls
using o modified fuel injector hove been encourag-
ing. Tests of this injector will continue.

® Testing of the XLR-81Ba-9 engine (with 45:] area
ratio nozzle) continved at Arnold Engineering Devel-
opment Center. An engine start ond restar firing
series covering o temperature range of 120 1o -- 55
degrees F has been completed. The engine is mounted
in o modified test stand which permits engine gim-
balling.

Recovery System Component Test Program

® Extensive exomination of the results of DISCOV.-
ERER flight | through XI has indicated the possibility
of tumbling and/or precession of the capsule upon
separation from the AGENA vehicle becouse one or
more of the spin/de-spin rockets failed to fire prop-
erly. To correct this condition a “cold gas® spin/de-
spin system was incorporated into the DISCOVERER
Xl payload. The *“‘cold gos’’ system contains two
separate subsystems each supplying @ maximum of
195 pounds thrust with o firing duration of 0.8 sec-
onds. Each system contoins a gas bottle (containing
o nitrogen and freon gas mixture), @ manifold, o
squib operated volve, and exhaust jets.

" rpe
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® Drop testing of the DISCOVERER capsules con-
tinued throughout the report period at Holloman Air
force Bose, New Mexico. Originally scheduled for
nine drops, the test series has been exlended 10 per-
mit field lesliqg of the ccpsulg parochute system and
testing of retrofiring system. Solid propellont rocket
spin/de-spin systems tests were conducted on 24
May. *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 capsule is carried

. -,...:.-oo' }

to 100,000 feet oltitude. On commond from the
ground, the copsule is released from o fairing which
simulotes the AGENA vehicle. During the retrofiring
system drop, the ejection pragrammer within the cap-

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

de-spin system in the normal ejection sequence. Paro-
chute deployment is also controlled by the ejection
programmer. These capsules are fully instrumented
o monitor copsule performance ond contoin telem-
eiry equipment 1o tronsmit the data obtained. In the
porochute deployment tests the Mach ond dynamic
loading conditions encountered in actual recoveries
are experienced.

o .- S --

Figwre 2. DISCOVERER diagnostic - flight paylosd shoun during system tests
brior 1o shipment 10 Vandenberg Air Force Base, The equipment contained in 1his
ejection and recotery system components

p2yload monitors the performance of the
and telemeters thic data to the ground stations.

WDLPM-4.222 °




Figwre 3. Test cupsale theft) suspended
Jrom the ‘balloon thar swill carvy jt 10
100,000 feer aliitude, Closeap (ubvie)
of test capsule and telewetry equipwens
which provides Right data and thromgh
swbich the release command is receired,
The ablative shield which protecrs 1he
capsule from the beat xenerated duviyg
bigh speed ve-enlry inlo the wmasphere
is shown, The externsl susface of rhe
shield peels off under the intense bear of
friction, thus dissipating the beut and
protecting the capsule, The capsnle and
Paracbuie are comtained within this
sbield. Aevial vicy ¢ vight) of the capsule
during descent orer New Mexico, The
Parachure lepiolnl 4l approximately
35,000 feet altitude. Capsule immediare])
ter impact (lower right). Clamr/ of
3¢ capsule and parachute lower lofs)
% impact at sea wonld cause little dawm-
age 10 the capsule structure.

'r.l




Biomedical Capsules

® The Advanced Biomedical Copsule Study was
completed on 17 June. This study indicoted the feas.
ibility of developing o capsule capoble of maintain-
ing o chimpanzee in orbit for two doys. The capsule
would be inlegrated with the SAMOS recovery
vehicle. A finol report, preliminary drawings ond o

full-scole mockup have been prepared as port of the
study.

Facilities

® A von-type telemetry readout and recording

WDLPM.-4.222 - o

instoliotion has been established on Christmas Isiand.
This installation will provide monitoring and record-
ing focilities downrcn'ge from Hawaii. The equipment
ot this installation will monitor all orbital passes
within the range of the stotion, record all telemetry
doto from the diagnostic paylood and from the
AGENA vehicle. During the recovery pass; this instal-
lotion will extend the telemelry reception coverage
south of the equotor. An additional ship and five
telemelry equipped oircroft will be dispersed between
Howaii ond Christmas Island to complete the telem-
etry coverage south of Howaii.

Freure «. The Adiuuced Biomedical
C.psule mockup tbelow) with a model
of the 30-pound chimparzee and the sear
partially installed. Specimen-recording
and telemerry equipmens are mounted on
she 10p of the capsule. Forward end of
the mockup (left) showing oxygen
spheres, blowers. and éoolant equipmens.
This mockup was consiructed as part of
the Ad1anced Biomedical Capsule Study.




SOOSTIR—ATLAS ICBM

Weight—Waet 15,100
Fuel, RP-1 74,900
Onidizer (LOX) 172,300
GROSS WEIGHT (ibs) 262,300
Engine—MA-2
Thrust (Ibs. vec.) Boest 356,000
Sustoiner 82,500
Spec. Imp. (sec. voc) Boost 20
Susleiner Ril ]
AGENA AGEINA
SECOND STAGE “pnw s
Weighte—
inert 1,508 1.495
Peyload equipment 2,608 3.058
Orbitet 4,113 - 4783
Impuise Propeliants 6492 12,950
Fuel (UDMM)
Onidizer (IRFNA)
Other 606 7t8
GROSS WEIGHT (ibs.) 1.am 15,41
Engine YiR81-Bo-S  XLRS!-Bo-9
Theust, ibs. (vee) 15,600 16,000
Spec. imp., sec. (voc.) 7 29
Buen Time, tec. 120 240
Figure 1.

Artists’ concept of SAMOS satellite.
Line drawing of complese flight

vebicle (right) and detailed view of

basic AGENA supper siage (left).

NOSE CONE

ATLAS (\

BOOSTER

/—FUEL AND
OXIDIZER

=

[« |o 3 ]a]en

PROGRAM HISTORY

The SAMOS Program was included
in. Weopon System 3171 when
WS 1171 wes transferred o the
Advanced Research Projects Agency
sarly in 1958. ARPA separoled
WS 117U into the DISCOVERER,
SAMOS and MIDAS programs with
the SAMOS objectives based on a
visval and ferre! reconncissance
system, On 17 November 1959
responsibility for this program was
tronsferred from ARPA to the Alr
Force by the Secretary of Defense.

PROGRAM MISSION

The primary mission of the SAMOS advanced
TANK reconngissance system is to provide visual and
electronic coverage of the USSR and its elfied
nations. Efforts include development of hard-
waore to permit: :

a. Determination of characteristics of enemy

e TN electronic emissions,
b. Verification of known targets, detection of
unknown targets,

WDLPM4-222° L7 1),

= .

LIUM
SPHERES

ULLAGE ROCKETS

¢. Llocation and evaluation of defenses.

d. Evaluation of military ond industrial
strength.

e. Assessment of high-yield weapons domage.
f. Reconnoitering of troop movements. ’
g. Location of naval forces throughout the
world. :

Bl




Figure 2. Tipical SAMOS trajecsory, launch. to-orbis,

' Ferret Reconnaissance. .o '
") ".‘q '.,‘-I , Y N o .
J N N7 ¥

'\;_ ' A d
-... .\ 3 ; ‘
N

B READOUT »

Figure 4. The Fervet reconnaissunce system will gatber data from electronic emissions over aveas of insevest.

SLNN btk Fadhl S M WY ;
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- Figure 3. ‘

Q Scoematic of SAMOS system

INFORMATION  in operational orbit. When the
GATHERING satellite is over the area of
: interess the sensing equipment
is turmed on (Inm ion
gatbering). When ‘it leaves
the area of interest the :m; ‘
ing equipment is txrmed o
agl :Zf Jensing data is proc-
essed (Information storage).

- When the vebicle comes with.
in range of a groand receiv-
ing station, the data will be
read-out spon command for
processing and transmitted to

" asing agencies. This process
is continwowsly repeated dur-
ing the usefal lifetime of the
vebicle.

300 MILES

ALT.

TRAQKING FOR__ X
e o TiON INFORMATION STORAGE
™, AKD INFORMATION VISUAL AND FERRET

PHOTOGRAPH

B-3

- RECORD PROCESS
Figure 5. . ,
The initial tisual reconnaissance program will wse con. stasions thra a data link. Ground electronics will recon.
tentional photo techniques with automatic film proc- vert the signal into photo image form, with a capability
¢1sing and TV -1y pe electronic image readont 40 grownd ., » rsolving objects 20 feet in lengeh.

2 WDLPM4-222
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Figure 6. SAMOS concept, showing reception of commands and transmission of data
between satellite and groxnd station; and subsystem functions (scbematic).

For economical testing of components a dual-
capability visual and ferret payload will be used dur-
ing the early development phase. On later flights
. only a visval or ferret system payload will be carried.
These payloads will be housed in the AGENA vehicle
(Figure 1).

Data collected by the visual payloads will be elec-
tronically transmitted in the readout system ond
refrieved in the recovery system. Ferret data will be
transmitted electronically. These systems are com-
posed of the AGENA vehicle, ATLAS booster, launch
facilities, tracking facilities, and o communications
and data processing network. The recovery system
will aiso include a re-entry copsule and a recovery
force.

CONCEPT

ATLAS Series D missiles launched from VAFB will
boost the AGENA vehicle into polar orbits. Injection
into near-circulor orbits {Figure 2) will be cecom-
plished by the AGENA vehicle rocket engine. A self-
contained guidance system using @ horizon reference
scanner will provide altitude stabilization. As the
satellite travels in on orbit essentially fixed in space
the earth rotates inside the’ orbit (Figure 3). Each
successive orbit is displaced laterolly approximotely
23% degrees at the equator, permitting one vehicle
to observe the entire eoarth in o time period depend-
ent upon the width of the area under surveillance.
Early versions will have a useful life of opproximately

—SECREF~

ten days. The readout systems will have a useful life
of four months with e desigrr objective in certain
configurations of one year; recovery systems will

. hmouufullifcofﬁftunfo'hirfydm.

TECHNICAL DESCRIPTION

Visual Progrom—Three versions {E-1, E-2, and E-5)
of visual 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-
graphic payload, under development by Eastman
Kodak Company, includes o comera, film processor,
and electronic readout equipment. The E-5 recover-
able system designed by Lockheed will retain the
exposed film and the 66-inch foeal length camera

‘ developed by ltek Corporation.

Ferret Program—Ferret payloads are being davel-
oped on a progressively more advanced bosis from

* R&D {F-1)'to advanced systems (F-4). The F-2 qil-

digital, general coverage paylood will use super-
heterodyne scanning receivers in conjunction with
directional antennas, an onalog to digital converter
and tape 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
use similar receivers with stop-scan capability and
controllable ontennas added. Recording of the actual
signal intercepted (rather than the digital represen-

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

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

WDLPM4-222
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CONFIGURATIONS

VEHICLE s .
ATLAS "D/AGENA"A

i

ATLAS "D'7AGENA “B8"

SAMOS Launch Schedule

MONTHLY PROGRESS—SAMOS Program
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 assurance
inspection and weighting operations were compleled
prior 1o shipping the AGENA vehicle to Santa Cruz
Test Base for captive hot firing tests. The vehicle was
installed in the test stond, the poyloads were deliv-

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

® Modification providing improvement in payload
auxiliory real time command copability (through
increased bockup to the airborne communications
equipment sequence programmer) are essentially
complete for the second AGENA “A” vehicle. Lack
of a UHF narrow band transmitter continued to ham-
per checkout. Subsystem testing is being accom-
plished with a prototype narrow band transmitter.

Figure 7. First SAMOS AGENA “A" rebicle during syssems testing. Techuician at far right is adjuss.

1ug the UHF ground trausmitter 10 simulate Ire’_
sent 10 the tebicle by the techuician on bis lefs.

WDLPM-4.222

encies of the vebicle in orbit. Commands are being
bese tests were complesed on 1 June. ‘




® Deliveries of flight hardware for the third
AGENA *'A* vehicle will be completed in July. Lote
availobility of components and tbe recent strike will

require intensive efforis 1o recover current schedules”

for this vehicle.

® The first two AGENA “'B* vehicles are in the com-
ponent and subassembly stoges of manufacture, with
the first scheduled for completion in mid-September.
This vehicle is scheduled for lounch in April 1961
carrying an E-2 poylood.

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

Reorientation to the nose-down position will be initi-

ated by stored commands as the sotellite comes
within range of the tracking station ot Kodiak,
Aloska, on its first orbital pass. This change assures
completion of tank pressurization venting prior to
shutting off the flight control system pneumatics. The
forces created by the. continuation of venting after

switching from the flight control to the ottitude damp--

-ing system are believed 1o be a major factor in the
loss of oftitude control. Modifications to the AGENA
wiring and airborne components for the first flight
article are scheduled to be accomplished during the
Vandenberg Air Force Bose modification and check-
out operation. Modifications for the second and third
vehicle will be accomplished at the systems test facil-
ity. The AGENA “'B* vehicles will incorporate a full-
fime otfitude control system ond will not require
modification,

Visval Reconnaissance Systems

® Visual Reconnagissance Systems poyloods ere being devel.
oped in & minimum number of configurati fo oMtain dout
ond recovery mission objectives. The design ond purpose of eoch
configuretion is as fellows:

Readout:

£-1—Component Test Poyloads

£-2——Steeroble Reconnoissance Payload Iwith zo-l.'u ground
resolution)

Recovery:

E-5—High Resolvtion, Steerable, Recoveroble Paylood Iwith
S-foot ground resolution) '

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

B6

st
t’.u. ity

Payloads

e E-2 Pcylbads-Assembly of E-2 poyloads con-
tinves on schedule ot Eostman Kodak. The film drive
system and the film processor for the first E-2 payload
hove completed funclional and operationatl tests suc-
cessfully, The completed 36-inch focal length camero
and lens ossembly are undergoing vibration and
operational tests ot the contractor’s facility.

® E-5 Payloads—The first test of an E-5 recovery
test unit (RETU) is scheduled for July at Edwards Air
Force Base. The RETU simulates the E-5 recovery cop-
sule in size, weight and aerodynamic configuration.
This test series will determine capsule drag and oscil-
lotion characteristics during recovery by a C-130A
circroft. Data from these tests will be used to estab-
lish design criterio for the E-5 recovery equipment.
Additional RETU tests, including the complete recov-
ery sequence, will be conducted later this year. A
mid-February 1961 date hos been established for
delivery of the first E-3 flight payload.

Ground Support Equipment

® Functional tests of the electronics portion of the
vacuum test chamber (used for leak testing E-1 ond
E-2 payloods) were completed by the coniractor and
the chamber was delivered to Vandenberg Air Force
Base. This completes the delivery of major items of
the E-1 payload ground support equipment for the
Vandenberg Air Force Base missile assembly build-
ing.

WDLPM-4.222




® The first set of E-1/E-2 ground reconsiruction
electronics (GRE) equipment, primory record camera,
and repeater kinescope has been delivered 1o the
Vandenberg Air Force Base missile assembly build-
ing. The second set of GRE equipment (backup for
the first set) was used for compatibility test with the
operating console. At the conclusion of these tests

. the operating console and the GRE equipment will

be shipped to the Vondenberg tracking and acquisi-
tion station.

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

Ferret Reconngissance Systems

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

F.1—R2D Test Poyloads

F.2—Digito! Generol Coverage Payloods

F.3—$pecific Mission Poyloads—Anolog Presemotion
F-d4—Technico!l Anclysis (study stage only)

deloods

® F-2 Payloads—The ‘ testing and ossembly of
components for the initial F-2 payloads continues on
schedule.

Ground Support Equipment

® The first F-2 checkout console has been com-
pleted ond compatibility tests, using o service test
mode! F-2 payload, are being conducted.

® The logic design for the F-2 dato conversion and
evaluation equipment has been completed. This
cquibmem will be installed in the Satellite Test
Center.

@ The major portion of the telemetry data moni-
toring equipment was delivered to Airborne Instru-
ments Laboratory on 15 June. This equipment will be
incorporated into the F-2 evoluation and command
complex for the Vandenberg Air Force Base and
New Boston fracking and acquisition stations.

Figure 9. The first ses of E-1/E-2 gronnd seconstruction electsunics ( GRE) equip-
went iustalled in the Vaudeuherp Air Furce Base missile assembly building.

L e L VO
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Facilities

® Vandenberg Air Force Base—Modifications
1o accommodate the Model 1604 computer in the
Vondenberg Air Force Base dalo acquisition ond
. processing building hove been completed.

@ Sotellite Test Center—Construction of incre-
ment 2 to the Sotellite Test Center wos completed on
schedule. Beneficial occupancy began on 16 June
ond instoliation of equipment is in progress. A

. ® Point Arguello—Installation of oll launch oper.
ofions equipment, propellont foading systems, and
high pressure and liquid gas systems hos been com-
pleted ot launch stand 1. System tests of the focility
are in progress using ATLAS 57D ond the AGENA

TweNag. ... -

focilities checkout vehicle. Construction of lounch
stand 2 is complete, except for the umbilical mast.
The mast is scheduled for completion on 6 July.

® New Boston, New Hampshire, Station—A
change in concepls of computer type and configuro-
tion has necessitated the design of o modification
to the Dota Acquisition and Processing Building. This
modification is scheduled for completion in fime to
support the SAMOS lounches. '

® Offutt Air Force Base—The construction con-
tract for the interim- data processing focility was
ordered cancelled by the Office of Secretory of
Defense. Penaing re-direction of the program, no
further action will be taken on either the interim or
the final focility. :

Fignre 10. Installing the Agena jasdnties chechont 18bicle on 1the ATLAS
37D buausier prient 1 sytems tests at Potut Avguelle Linnch stand 1.




(ol

Fignre 1, Artist's concept of MIDAS
sasellite (right). Drawings below show
complete two-siage flight vebicle (right)
and besic AGENA “A” second Hage

rebicle (lefs).
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ENTER ELLIPTICAL ORBIT
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Figare 2.

L«imtb-la-orbil trajectory for flights 3 and subsequent. Opti-
mum ATLAS boost, guided by radio-inertial system.
AGENA ascent (coast, burn, coast, second burn) provides

VERNIER

/. - AGENA 2 ND. BURN

@ , CIRCULAR ORBIT
' i

(N

'~

/ -~ \

ENTER \
\

4
)T-". \ ‘ ./
2000 NML
/

attitade reference. Also governs velocity magnitnde and
direction by inertial guidance system monitored by borizon
scanner. Orbital attitude maintained by reaction wheel and

. gas fets.

R

Figure 3.

erage of USSR with minimum number of satell
Cc2

Proposed MIDAS system. Four satellites spaced equidistant in each of
two orthogonal planes at 2,000 nom., altitnde, Provides maximum cov.

PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 1170 when WS 1171 was transferred
to the Advanced Reseerch Projects Agency.
ARPA subsequently separated WS 117L inte
the DISCOYERER, SAMOS and MIDAS Pro-
grams, with the MIDAS objectives based on
an infrared reconnaissance system. The
MIDAS (Missile Detense Alarm System) Pro-
gram waos direcled by ARPA Order No. 38,
dated 5 November 1958 until transferred to
the Air Force on 17 November 1959, A ten
launch development plan for MIDAS (WS-
239A) has been approved. This R&D Program
should make possible the achievement of an
operationol system by 1943,

raYa i
I B

U‘_}i‘.’o Ve o s

WDLPM-4-222




‘ude and
v borizon
-heel and

/eapon
sferred
agency.
7L into
\S Pro-
'sed on
7. The
m) Pro-
Jo. 38,
‘rred. to
. A ten
5 (Ws-
rogram
! of an

Figave 4,

Orbiting satellites detect infraved radiation emisted
5]"2:'&1 ICBM's in poscered fight. Data selem-
[/

via far worth seadons siation;. Decoded data rereql
approximately the uxmber of missiles launched and

characieristics. Probabilities of less than 1.00 on

ene MIDAS satellite detecting an ICBM lennch,
Probabilities of 1.00 indicate tha! mere then ene
MIDAS satellite will aliways be % position 10 detect
an ICBM lanxch. These [' ]
metric considerations of ¢

ground seadont station locations.

instantaneonsly to MIDAS Control Center
uch location, direction of travel end burning

abore map indicate the probability of ut teust

guves are based vu geo-
 Jamily of satellites and

CONDITIONS:
2,000 a.m. oltitude
Two orthogonal polar .
orbitel planes, four
equi-spaced sotellites
" in soth plone.
Readevt Stetiens
United Kingdem
North Atlontic
Ft. Gresley, Alosko

Fi. Greely, Alaske

TECHNICAL HISTORY

The MIDAS infrared reconnaissance payload is engi-
neered 1o use a standard launch vehicle configura-
tion, This consists of a “D** Series ATLAS missile as
the first stage and the AGENA vehicle, powered by
a Bell Aircraft rocket engine as 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 programmed to place the poyload in o

circular 261 nautical mile orbis, Subsequent flights
will utilize the ATLAS/AGENA “B* configuration
which will be programmed to place the payload in
@ circular 2,000 nautical mile polor orbit.

MIDAS |, launched in February 1960, did not attain

orbit because of a failure during ATLAS/AGENA sep-
arafion,

'MIDAS 11, lounched in Moy 1960, was highly suc-

cessful. Performance with respect to programmed
orbital parameters was ouistanding. Useful infrared
data were observed and recorded.




Figure 3.

shows date

Simplified version of pround presen.
lation system (left) ;:o' display of
infrared reconnaissence dase The
data is displayed on & TV monitor
with & map overlay. The chars below
flow from the readout
Stations to decision-makin agencies,

SATELLITE
POSITION

BATA

ICBM ATTACK SITUATION

VERIFIED

CONCEPT

The MIDAS system is designed to provide
continuous infrared feconnaissonce of the
Soviet Union, Surveillance will be con-

. ducted by eight satellite vehicles in acey-

rotely positioned orbits {Figure 3). The area
under survelllance mus be in line-of-sight
view of the scanning satellite. Mission capa-
bilities are shown in Figure 4. The system is
designed to accomplish instantaneous read-
out of achired dota by ot least one of

ALARM B DATA

other asing agencies bavin

been lasnched:

three strategically located reddout stalions,
The readout stations fransmit the date
directly 10 the MIDAS Control Center where
it is processed, displayed, and evaluated
{Figure 5.) i an aftack is determined to
be underway, the intelligence is communi-
cated 10 a central Depariment of Defense
Command Post for relay to the President
ond all national retaliatory and defense

agencies.

The MIDAS Control enter, or

4 corve-

lated ground stabilized display, can
determine when an actnal asiack bas




CONFIGURATIONS
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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 Moy. Booster performance was highly safis.

factory, with booster, sustainer, and vernier engine
cutoffs occurring as progrommed. Ascent trajectory

~—

- .
Ted 7 St

was near nominal. The separation sequence was sat-
isfactorily accomplished. Sotellite engine ignition .
occurred within one second of nominal and engine
shutdown was initialed at the proper velocity. The
resulting orbit was the most perfect circular orbit
achieved by the United Stales, with an apogee of
280 nautical miles and o perigee of 254 nautical
miles. The orbital life is expected to be 40 months.
Approximately 75 percent of the test objectives were

. e —]

: ”"*‘:"-‘rv"n% :

€. =

= —

Figure 6. Aerial tiew showing All.um:t Missile Range Complex 14 in she fore-
ground. The gantsy and lannch siand are on the right. The blockbouse is on she lefs.
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alloined. Major probleﬁ: oreas during the test were
in-orbit. stabilizotion and communications.

. @ Although payload and vehicle tronsmission ceased
ofter the thirteenth pass, some telemetry from the
solar auxiliary power under test system (SAPUT) has
continved. The purpose of the SAPUT system is to
evaluate three types of solar cell cooting materials.
Because 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 choracteristics of the SAPUT telemetry pro-
vided useful indicotions of the in-orbit molions of
the satellite.

Technical Progress
Second Stage Vehicles

® Fobrication of the AGENA “'B" vehicle for the
third MIDAS flight was proceeding on schedule; how-
ever, indications ore that o schedule slippage . will
be incurred if the present strike at LMSD is not ended
quickly. Installation of the engine has been started
and assembly of the wiring harness is nearing com-
pletion.

® The electromechonical equipment. that provides
directional positioning of the solor auxiliary power

arroy hos succcsslqlly completed approximately 1000

hours of continvous cycling.

Infrared Scanner Units

Infrared scanner units for flights 3, 4, ond 5 ore
being monufactured by Baird-Atomic, Inc.

® Monufacture of the first Boird-Atomic, inc. infra-
red poylood is behind schedule ond slippages hove
occurred in delivery dotes for the first three units.
This slippoge can be partially attiributed to deficien-
cies in the turret bearing and drive motor which were
identified during acceplance testing of the thermo-
mechanical equivalent of the Baird-Atomic paylood.

® Negotiations hove been completed with Aerojet-
General Corporation forthe development of o serv-
ice test model of an advenced infrared scanner
planhed for later MIDAS flights. This model will con-
tain special instrumentation for engineering and life
testing and will not be o flight arficle.

ﬁutlmes

® Southeost African station — Respo;\sibilify for

selection, construction and operation of this station
hos been assigned to the Atlantic Missile Range.
AFBMD will provide design criteric and technical
equipment to establish this station.




 APEHD Actiitiec n Sprce. Tal 6o” mespppmeenn -

SATELLITE

sysfems

SATELLITE SYSTEMS

" DISCOVERER
SAMOS
MIDAS
COMMUNICATIONS -
SATELLITE




The DISCOVERER Program consists of the design,
development and flight testing of 35 two-stage
vehicles, using the THOR IRBM os the first stage
booster and the AGENA as the second stage, satellite
vehicle. The program was established eerly in 1958
under direction of the Advanced Research Project's
Agency, with technical manogement assigned fo
AFBMD. On 14 November 1959, progrom respon-
sibility was transferred from ARPA to 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 militery recon-
naissance satellite programs, \

PROGRAM OBJECTIVES

(o) Flighp test of the satellite vehicle airframe, pro. -

pulsion, guidance and control systems, ouxiliary
* power supply, and telemetry, tracking and com.
mand equipment,

{b) Attaining sotellite stabilization in orbit.

{c) Obtaining satellite internal thermal environment
data.

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

le) Testing of ground support equipment and devel-
opment of_personnel proficiency.

{f) Conducting bio-medical experiments with mice
and smoll primates, including injection into orbit,
re-entry ond recovery.

PROGRAM SUMMARY -

Early lounches confirmed vehicle flight and satellite
orbit capabilities, developed system reliability, and
established ground support, tracking and datg acqui-
sition requirements. Later in the program, biomedicol
ond advanced engineering payloads will be flight
tested 1o obtoin support data for more advonced
Space systems progroms. DISCOVERER vehicles are
lounched from Vcndonbcrg Air Force Base, with
overall operational control exercised by the Salellite
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 to dote is given on page A.S,
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SECOND sYAGE
Woigm-

Inert

Paylood equipment

Orbitet

Impuise propeiiants

Other

TOTAL WEIGNHT
Engine Mode!

Thrust-ibs., vac.

Spec. Imp.-sec., vac.

Surn time-sec,
THOR BOOSTIR

Waeight—Dry

Fuel

Onidizer Loxy

GROSS WEIGHT {ibs.)
Engine -

Threst, 1bs. {S.1)
Spec. Imp., sec. S.L)
Burn Time, s0¢.

AGENA

AGENA
ll‘" IO."
1,262 1328 1,346
4 887 918
1759 2,215 2,216
6,528 12,930 12,950
- _su s
8.662 18,676 15722
YIRS1-B0-5  XiR81.80.7 ALRS1-Ba-9
15,600 15,600 16,000
b7 277 29
120 240 240
DM-18 DM-21
6,950 - 6,500
33700 33,700
68.200 68,200
108.350 108,400
MB.3 MB.3
Block 1 Block 2
152,000 167,000
2478 2483
163 148
A-l
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NOSE COnE
Telemetry ships are positioned as required by the : .

AGINA
Force Base, and figure 3 shows schematicolly o ‘gyp. 'Aonu g Z

{
ery capability for the poylood copsule (Figure 4).
An impact area has been established near the

' L —FUEL anp .
has provided odvances in fe-entry vehicle technol. L :"“‘?"3"'
©9y. This information will be used in support of more . v f SECTION -
advanced projects, including the return of o manned -\ £ !
satellite from orbis, , : ;
FLUGHT VEHICLE ‘ 2\ { “stmananon
The three versions of flight test vehicles used in the | i
DISCOVERER Progrom are defined in the launch , |
schedule shown on Page A-5. Specifications for the g
two THOR configurations ond three AGENA configy- : & *“‘EW"
SPHERES
rations used are given on page A-1. : .
’ L T
AGENA VEMICLE ptvmosmenr | 2 ::“‘
The AGENA vehicle was originally designed by the '

Air Force as the basic satellite vehicle for Advonced
Mifitary Reconnaissance Satellite Systems Programs,
Basic design was based on use of the ATLAS ICBM
as the first stage. ATLAS trajectory characteristics ond’ Ba-5 version of the LR81.8g.3 engine (Bell Hustler
the stringent eccentricity requirements of the engine developed for B-58 aircraft) is used on
odvanced programs led to the selection of o guid. AGENA “A” vehicles. The YIR81-8a-5 version of thi
ance system svited to achieving orbital injection in o engine wos developed to provide increased perform-
horizontal atitude. As a result, an optical inertial ance through the use of unsymmetrical di-methy!
System was developed for vehicle guidance and a hydrazine (UDMH) fuel instead of JP-4.

Early AGENA “B* vehicies will use the YIRS} .8o.7

9as jet system for orbitel affitude control. An vrgent

need for aftaining higher alfitude orbits resulted in o
development of the AGENA *p* versions. The YLR8)

SAMOS and MIDAS version of this engine. The majority of AGENA “p*
AGENA VEHICLE vehicles will use the XLRS 1-B0-9 engine incorporating
a nozzle expansion ratio of 45:1, and providing o RE
further increase in performance capability including 7}"
engine restart and sxtended bumapobiliry. ;,1
1
vel
be
PERFORMANCE for
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An
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200-20,000 MILES
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PITCH - 0.4 DEGREE A FLIGHT ’ATH
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i Orbital Trajectory
m ." Schematic presevtation of vrbitad srajectory following lusnch
"es : from Vandewberg Air Force Buse. Funciions pesformed by
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o RECOVERY CAPABILIYY
9 L This objectire was added 1o the program
after the first lasnch achiered 1ecbicle
ight and orbit objectires successfully.
1 includes the orientation olllh sazellite
rebicle to permit 4 secoverable capsule 10
be _eiecied from the ‘muse section of the
AGENA vebicle. Ejection is programmed
1o occar on command on 1he 171b orbir, ‘ At
for capsule impuct within the predeter. :
mined recorery area somb of Hawaii,
Aircraft aud surfuce tessels are deployed ORECTION
within the uvea at a recarery fusce, o Thave
.! CAPSULE RECOVERY SEQUENCE
PATH \
\ Capinle ejection command i3 sem! 1o be iatellite by 1khe
— ’ Kodiak. Alaska siation on the 1615 orbir, The vebicle
CAPSULE y reorients ils position (see inset) 10 Permit ejection 1o occur
\e on & re-enliry trajector) on the 171h orbir. T, recorery rag-
i 4 sule pasachure is- activated at about 30.000 feer, and the
e :'n:le beacon ivansmits a radio signal for tsacking purposes.

|
The recorery force is deployed in the vecorery (impact) avea.
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Faocility Equipment*
Sotellite A

Test Center

Vandenberg AFB BCDEFGHIK

Point Mugy BCDEFGHUKL
Telemetry Ship DF

(Pvt. Joe E. Mann)

Kodiak, Alaska BDEFGHIIK
[tracking station)

Kaena Point, BCDEFGHIIK
Oahv, Hawaii .
{tracking station)

Hickam AFB
Oahv, Hawaii

Flight Function

Over-gll control, convert tracking stations dota to obtain o pre-
dicted orbit and generate subsequent ephemerides issue acquisi-
tion dota to tracking stations for subsequent posses, predic
recovery area. ’

Launch, ascent and orbital tracking, telemelry reception, trajectory
measurements including time 1o ignite second stage.

Ascent tracking and telemelry dota reception, transmits command
to ignite and shut down AGENA (via guidance computer).

Final stage ascent tracking and telemetry data reception,
Orbital tracking and telemetry data reception, including first pass

ocquisition, recovery capsule ejection and impact prediction.

Orbital "ockiﬁg and telemetry data reception,

Over-cll direction of capsule recovery operations.

*Equipment

A. 2 UNIVAC 1103-A digital computers

B. VERLORT {Modified Mod 1) rador

C. TLM-18 self.trocking telemetering onte

D. Tri-helix antenno .
E. Doppler range detection equipment
E. Tel try tope "y g eq -r

H. Piot boords for rodor ond TLM-18 trocking doto

. Conversion equipment for teletype trarsmission of rader,
TLM-18 ond doppler tracking dato in binory format

J. Acquisition progrommer for pre-acquisition direction of
onlennos

K. Grownd commend to sotetlite fronsmission equipment
L. Guidence computer

G. Telemetry decommutators for reol time dote presentation

GROUND SUPPORT FACILITIES




Y L T T
m i""". MR '~;~‘

59 60 6l
l ‘Launch JIF IMfatmivtalaisioln[D]ulF m]alm|afo]a]s|oln|ofulrim]almlelo]alsloln
- Schedule : 0 , ‘ 11 b ' 1t
—— - lole] |o 111191 1ol o] lalslelalzlals|afelelelalal | | ).
s 4 : o . . s OS o i B N B R . B o 1 L .'l S 9;
. ° g R 'Y %Y R 5.8~} Q.8 %, - . R DiF OO o KN R BEY x4
.. Vehicle .. . .
Configurations. A c
N
l ’ A.  THOR—DM-18 / AGENA “A” B. THOR-—DM-21 / AGENA “g“ C. THOR—DM-21 / AGENA “B*
MB-3 Block 1} / XLR81.-Ba-7 MB-3 Block 2/ XLRB1-Ba-9
l 0 Attained orbit successfully.
l . Failed to ottain orbit.
l Flight History
l DISCOVERER AOM THOR
} Ne. Ne. No. Flight Dete Remorks
0 1019 1560 ~ 21 January AGENA desiroyed by malfunction on pad.
l THOR nlnh’:k( for use on flight XI1. .
I 1022 163 28 Feb 1959 g;w';d orbit successfully. Telemetry received for 514 seconds after
. ift-of.
n 1018 170 13 April Anained orbit successfully. Recovery capsule ejected om 17th orbis
war nol recovered. All objectives exceps recovesy successfully achieved.
’ m -1020 174 3 June Lannch, ascent, separation, coast and orbital boost successful. Failed
_ 10 achiese orbis becanse of low performance of satellnie engine.
' 4 v 1023 179 25 June Same as DISCOVERERIIl.
\ 2 1029 192 13 August All objectives successfully achieved except capsule recovery afser
efection on 171h orbis. . .
' vl 1028 200 19 August Same as DISCOVERER V.
vii 1051 206 7 November Aucained orbis successfully, Lack of 400-cycle power prevested sta-
bilization on orbit and recovery, :
I vill - 1050 212 20 November Anained orbit successfully. Malfunction prevensrd ACENA engine
. shutdows a1 desired orbital velocity, Recovery capinle ejecsed bat
) uot recovered.
X 1052 218 4 February THOR sbut down premaurely. Umbilical cord mast did not vetract.
: Quick li;nlnnt Jailed, cansing loss of belinm pressure.
X 1054 223 19 February THOR destroyed w T plus 36 sec. by Range Safesy Offcer.
ori Antained orbit successfully, Recovery le ejected on 17th orbi
' Xt 1055 234 ‘15 April was mol recovered. &'11’»,'?;;:3 :Z-‘r;l‘ z::’rny”uuoulnll’;
'abin'd.
. b, A ation, t and orbital siage ignition were
Xi 1053 160 29 June f::r:::lul‘.' ’;:;Ic:"l:”zoh.‘a:“o‘r&;‘ br:n;c of '/‘!GENA astitnde
during orbital s1age boost. .
. WDLPM4.228 ‘u AS




Monthly Progress—DISCOVERER Program performance during the telemetry “blackoyt*” period
which occurs when the capsule re-enters the atmos- '

Flight Test Progress phere. After a two-minute time delay, this stored data

' will be tronsmitted. The high speed of re-entry
®  The launch of DISCOVERER Xl is scheduled for induces ionization over the skin of the capsule which ,
10 August. DISCOVERER XIv is scheduled for 18 effectively blocks telemetry transmission. An S-bond
Avugust, transponder is also provided to aid in tracking the
® DISCOVERER Xill will carry o diognostic pay. capsule from siection through recovery. '
load in addition 1o the normal recovery equipment.
This payload contains instrumentation to determine Technicol Progress :
capsule environment and the functioning of separo- l
fion and recovery sequence events. A five-channel Second Stage Vehicles
telemetry system is installed to transmit this data, To
assure receipt of oll data, o tape recorder is pro- ®  Three AGENA “p~ vehicles (XLR-81.Ba.7 engines) '
vided to record the real fime events and copsvle ore now in storage following Air Force acceplance.

-----

Figure 1. DISCOVERER XUl AGENA *4~ vebitle (N, 1059) wnderguing
1Milsms tests in the missile assembly building o Vandewberg Air Force Bt
Following these checks the Jaivings” will be justalled and the 1¢hicle yill b,

wainported 1o the liguch Pad for mstallstion on the THOR buouer. DISCON .
ERER X111 is ccheduled for lannch ou 10 Asugus,

SEORET ot 2z




These vehicles will be moved 1o the Yandenberg Air
Force Base missile cuembly"building as required for
launch. The first two AGENA B vehicles using the
XLR-81Ba-9 engine ore undergoing hot firing accept-
ance tests ot Santa Cruz Test Bose.

RF interference Test Program

® The cause of improper horizon sconner opero-
tion during the DISCOVERER XH 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

WDLPM-4-228

has revealed on RF interference with the scanner at
any frequency or transmitter power level.

Recovery System Component Test Program

®  The third and fourth successfut balloon drops of
the recovery system series were made ot Holloman
Air Force Bose on 23 and 27 July. The retro rocket
ond spin/de-spin systems functioned satisfactorily.
These were the second and third successful dynamic
tests of the “‘cold gos” spin system. In both test chotf
was dispensed from the pilot chute deployment bog
ond did not contact the main chute, indicating that |
the prior interference problem has been solved.

.
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' SOOSTER—ATIAS 1CBM s
Weight—Wet . 15,100
f..l' | (X1 7"m e ——
Onidizer LOX} 172,300
' GROSS WEIGHT (ias.) 282,356 a
- Engine—ma.2 v
Thrust (Ibs. vee) Seest - 356,000 ‘
Sustainer 82,100 '_"'—
l Spec. Imp. frec. vac.) Beest 286
Svustoiner N0 m
 AGENA AGENA
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Woight— ‘
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. hm oquipment 2403 3;:; °
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' Bura Tima, sec. 120 240 .
PROGRAM HisToRy
Figure 1.
. The SAMOS rom i
Artists’ concept of SAMOS satellive, " in Weapon ’?y:mn ';Tn:'m
Line drawing of complete flight 1 when
vebicle (right) and detailed view of WS 117U was wansferred 0 the
basic AGE%M apper stage (left). * Advanced Research .
I early in 1958, ARPA separated
WS 170 ino the DISCOVERER,
. S and MIDAS prograims with
. the S objectives based ori g
visval and ferret reconnaissance
NOSE CONE
System. On )7 1959
responsibility for this program was
l vemcLe | orred from ARPA 1o the Al
7 ' Force by the Secretory of Defense,

PROGRAM MISSION

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

¢. Location and evoluation of defenses,

d. Evaluation of military and industrial
strength, g

¢. Assessment of high-yield weapons damage.
f. Reconnoihring of troop movements,

9. location of navel forces throughout the

B-1




Ferret Reconnaissance...

ORBITAL '
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Figure 2. Typical SAMOS srajectory, lanch- to-orbit.




Figure 3.
Schematic of SAMOS system
INFORMATION in operarional orbit. W ben the
GATHERING satellite is over the area of
interest the sensing equipment
is turned on ( :Jamm'on
gatbering). When it leaves
the area of interest the sens-
ing equipment is inrned off
and tbe sensing data is proc-
essed (Information storage).
When the vebicle comes with-
in range of a ground receiv.
ing station, the data will be
read-ont mpon command jor
processing and transmitted t0
asing agencies. This process
is continuonsly repeated dur.
ing the useful lifetime of the
vehicle.
300 MILES
“ALT,

INFORMATION STORAGE
VISUAL AND FERRET

aNG FOR
COMPUTATION
D INFORMATION /

 PHOTOGRAPH

READOUT

¢\, RECORD PROCESS

Figure 5,
Tke initial visual reconnaissance program will wse con- stations thru a data link. Ground electronics will recon-
sentional pboto techniques with automatic film proc- vers the signal into photo image form, with a capabilisy

«ssing and TV -type electronic image readons to ground of resolving objects 20 fees sm length.

S’ T _ | B.3




”:YSTEMB s

AODRUNE  C MILIARY PONER & RML RECOMMAISS AN
B ADUION D SIONCEL VIR F rEener
H 8O- Sascs

&Ft onra
o

Figure 6. SAMOS concepl, showing reception of commands and transmission o a
between satellite and ground station; and subsystem functions (schematic).

For economical testing “of ‘coiligonvmised dubh
capability visual and ferret payload will be used dur-
ing the early development phase. On later flights
only a visual or ferret system payload will be carried.
These payloads will be housed in the AGENA vehicle
{Figure 1). '

Data collected by the visual payloads will be elec-
tronically tronsmitied in the readout system aond
refrieved in the recovery system. Ferret data will be
transmitted electronically. These systems are com-
posed of the AGENA vehicle, ATLAS booster, lounch
facilities, tracking facilities, and ¢ communications
ond data processing network. The recovery system
will also include a re-entry capsule and o recovery
force.

CONCEPT

ATLAS Series D missiles launched from VAFB will
boost the AGENA vehicle into polar orbits. Injection
into near-circulor orbits (Figure 2) will be accom-
plished by the AGENA vehicle rocket engine. A self-
contained guidance system using a horizon reference
sconner will provide alfitude stobilization. As the
satellite travels in on orbit essenfially fixed in spoce
the earth rotates inside the orbit (Figure 3). Bach
successive orbit is displaced loterally approximately
23% degrees ot the equator, permilting one vehicle
to observe the entire earth in ¢ time period depend-
ent upon the width of the area under surveiliance.
Eorly versions will have a useful life of approximately

B4

sontiliym Yirwasdodt dapendenlivpone thaetul life
of four months with a design objective in certain
configurations of one year; recovery systems will
have a useful life of fifteen to thity days.

TECHNICAL DESCRIPTION ’
Visual Program--Three versions {E-1, E-2, and k-,
of visual payloads are being developed. The E-] pay-
load is a photo component test payload which s
combined with the F-1 ferret payload. The E-2 photo-
graphic payload, under development by Eostman
Kodak Company, includes o camera, film processor,
ond electronic readout equipment. The E-5 recover-
oble system designed by Lockheed will retain the
exposed film and the 66-inch focal length comera
developed by Hek Corporation.

Ferret Program—Ferret payloads are being devel.
oped on o progressively more advanced basis from
R&D (F-1) to advanced systems {F-4). The F-2 ali-
digital, general coverage payload will use super-
heterodyne scanning receivers in conjunction with

directionol antennas, on analog to digital converter - -

ond tape 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
use similar receivers with stop-scan capability and
controllable antennas added. Recording of the aciuol
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.
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SAMOS Launch Schedule

Monthly Progress—=SAMOS Program
Technical Progrcsi
Second Stage Vehicles

® The AGENA vehicle for the first SAMOS flight
was delivered to Vandenberg Air Forcé Base follow-
ing successful captive hot firing tests and completion
of dynamic systems testing ot Santa Cruz Test Base.
The vehicle is proceeding on schedule through modi-
ficotion and subsystem bench testing in the missile
assembly building. Although impeded by parts short-
ages and the recent strike, schedules are being main-
tained to ossure tronsfer of the vehicle to the launch
pad by 19 August.

® The AGENA .vehicles for the second and third
flights are currently in the modification and subsys-

‘tem test phases at the systems test area. Both vehicles

are behind schedule because of the recent one-
month strike and paris shortages. Efforts to recover
current schedules are dependent upon continved
availability of airborne communications equipment.
The second flight vehicle is short the UHF narrow-
bond and wide-bond data link transmitters. A firm
delivery date is not ovailoble from the norrow-band
transmitter controctor; however, a backup flight unit
was received on 25 July. Delivery of o wide-band
transmitter to reploce the one used in the first flight
vehicle has been made. The third flight vehicle has

WDLPM-4-228
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eight major cirborne communications equipment
shortages. Since delivery of these units is not
expected before mid-August, it is doubtful that the

_schedule can be recovered.

® The first AGENA “B” wvehicle is in the major
subassembly phase of manufacture. Assembly was
deloyed by the recent sirike, but every effort is
being made to regain the schedule.

Visval Reconnaissance Systems
Visual Reconnaissance Systems payloods are being
developed in & minimum number of configurations
to attain readout and recovery mission objectives.
The design ond purpose of each configuration is
as follows:
Readout: '
E-1 —Component Test Payloads
E-2—Steerable Reconnaissance Payload
{with 20-foot ground resolution)
Recovery:
E-5—High Resolution, Steerable, Recoverable
Payload (with 5-foot ground resolution)
E-6—~General Area Coverage, Recoverable
Payload (with ot least 20-foot ground
resolution)
Payloads
E-1 Poyloads—Checkout and testing of the E-1 poy-
load are progressing satisfactorily at Vandenberg
Air Force Base. -

T " Bs




Figuse 7. E-1 payload Jor first SAMOS flight shou-
ing technician installing pre-exposed, eveloped
Blm prior to testing the payload readout phase
of operasion.

E-2 Payloads—Initial E-2 poyload component testing
and assembly is progressing safisfactorily qt Eastman
Kodak. All components for the first flight payload

(to be carried on the fourth SAMOS flight) are -

assembled and component qualification tests arc
underway prior to final payload assembly. Environ.
mental 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 continves 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 tests of the aerodynamic configuration
have been completed, except for the shock tunnel
tests now being conducted ot Cornell Aeronoutical
Laboratories. Aerodynamic/thermodynamic tests of
the ablative heat shield are scheduled to begin at
the Avco Corporation test facility in early August. A
series of drop tests were initiated on 11 July at Bl
Ceniro, Colifornia to evaluate the merits of a 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
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drag and oscillation characteristics during retrieval
into a recovery circraft have started at Edwards
Air Force Bose.

. Ground Support Equipment

@ Delivery of major items 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 vacuum
fest chomber wos shipped to the missile assembly
building on 20 July. )

® instollation of the E-1 operating console, the sec-
ond set of E-1/E-2 visval reconnaissance ground
reconsiruction electronics equipment, and two pri-
mary record cameras in the Vandenberg Air Force
Base data acquisition and processing building were
compleled during the report period. Insteliation of
the UHF equipment required for initial SAMOS oper-
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 ond checkout of the Programmable
Integrated Control Equipment (PICE), to be available
for the third and subsequent SAMOS flights, are
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Figuse 8. Aevial view (opposite dage,
lower) of the Vandenberg Arr Force Base
. tracking and data acquisition station. The
TLM-18 VHF antenna i1 in the npper
lefs of the picsuve and 1he 60-foot tel.
emetry and data antenna is in the lower
right, UHF angle sracking antenna and
control building (above) at Vandenberg
Air Force Base, Sixty-foot antensa is in
the backgromnd. Closexp (right) of she
60-foot UHF tracking and data ansensa,
Angle stracker console , (below) with
equipment racks in the background. This
equipmens is andergoing systems inte-
Kration tests, ’
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Fignre 9. Cbub'ng Programmable Inisegrated Con-
trol Equipmens (PICE) control cabinet operation.
The first set is scheduled for installation at V anden-
berg Air Force Base in September.

progressing on schedule at the contractors facility.
Funciional checkout and compatibility tésts of set
No. 1 are now in progress. Delivery to the Yanden-
berg Air Force Base tracking and acquisition station
is scheduled for September. Set No. 2, scheduled
for delivery to the Satellite Test Center 40 days after
completion of Set No. 1, is in final assembly.

Ferret Reconnoissance System

® 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 Payloods—Analog
Presentation

Figure 10. Adwsting the checkout console signal
genersior during {uncrional resting of the F-1 pay-
load. These sests consist of checking payload
n.,dau_:g:iuu,c.:lil:rald inputs. The telemetry
munitoring equipment is in the left-band section
of the console.

B8

Payloads

f-1 Payloads—The F-1 payload, previously deleted
from the first SAMOS flight, was reinstated on 26
July. Checkout and testing of the payload has been

_ accelerated ot Yandenberg Air Force Base.

Ground Support Equipment

. ® The F-1 operating console has been delivered

to the data acquisition and processing building ot
Vandenberg Air Force Base.

Facilities

® Construction of all facilities required for the first
SAMOS flight .is complete, and installation and
checkout of equipment are progressing at o rote
_compatible with the scheduled lounch date. Systems
testing of the Pad 1 complex at Paint Arguelio was
completed late in July.

® Bid opening for the Point Arguello diesel gen-
erator building was held on 26 July. A total of
twelve bids ranging from $184,000 to $249,000
were received.

® The SAMOS laboratory building ot Vandenberg
Air Force Base was completed and occepted on 18
July, with minor deficiencies remaining to be cor-
rected. Design of the Vandenberg Air Force Base

helium unloading and storage facility has been initi-

ated with design completion scheduled in eorly




Figmee 1. us’s conceprion of MIDAS
watellite triedt). Drawings biduy hay
contplete twastace faghe 2obucle tighs)
awd AGENA "B wcond vtage 1o bl
' ticfr).
o i
AGENA AGENA d
SECOND STAGE L\ e
. Weight—
Inert 1,534 1763
Poylood equipment 3.246 1,641
Orbitol 4,780 3.404
p— Impuise Propeliants 6,423 12,950 a
Fuel (UDMN)
Oxidizer (IRFNA}
. Other 606 758
l GROSS WEIGHY [Ibs.) 11,800 17.12
Engine . YiR81.8a-8 . XLR81.80.9 s
Thrust, Ibs. (vac.) 15,600 16,000
] Spec. Imp.. sec. {voc.) 277 290
. Burn Time, sec. 120 240
Restart Provisions No Yes
H; Bottle (Propellant VHF/UHF
Pressurization)
. Command Antenna
Hydraulic Package
N2 Bottle
l S Bond Beacon
AGENA
— — - VEHICLE
i C
Oxidizer Tank : Fuel Tank
.\
l S ATLAS
L wGH P d BOOSTER
Gos Jet Solar Array - ovloe
4 Infrared Sensor System
Main Engine
BOOSTER—ATLAS 1CBM
‘ ; Weight—Wet 15,100
. MIDAS, Configuration il, AGENA “'B” Satellite . Fuel, RP.1 74,900
Onidizer {LOX) 172.300
GROSS WEIGHT (tbs.) 262,200
Engine—mMA.2
Thrust (Ibs. vac.} Boost 356.000
Sustoiner $2.100
Spec. imp. (sec. vac) Boost 284
' Sustainer 310
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Figure 2 attitude reference, Also governs velocity magnitude and
ljmrb-t.o-orbit trajectory for flights 3 and subsequent. Opti- direction by inertial guidance System monitored by borizon

mum ATLAS boost, guided by radio-inertial System. scanner. Orbital astitade maintained by reaction wheel and
AGENA ascent (coast, burn, coast, second burn) provides - 883 jets.

PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 1171 when WS 1171 was transferred
to 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 infrored reconnaissance system. The
MIDAS (Missile Defense Alarm System) Pro.
9ram was directed by ARPA Order No. 38,
dated 5 November 1958 until transferred 1o
the Air Force on 17 November 1959, A ten
lounch development plon for MIDAS (ws.
239A) has been approved. This R&AD Progrom
should make possible the achievement of an
operational system by 1963.

Figure 3, . . .

Proposed MIDAS sy stem. Four satellizes spaced equidistant in each of
two orthogonal planes at 2.000 n.m. altitude. Provides meximum coy-
erage of USSR with minimum number of satellizes, ey

s
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Fegave 4. . .

Or‘iuiu satellites detect infraved vadistion emitied
by Series ICEM's in powered flight. Data telem-
oteved instantaneonsly 1o MIDAS Control Cester
via far worth readont s1asions. Decoded data revesl
. approvrmately the sumber of missiles launched and
desueh location, divection of travel and burning
¢baractevistics. Probabilities of less shan 1.00 on

one MIDAS satellite detecting an 1CBM lannch.
Po.batilisics of 1.00 indicate that mere thon ene
MIDAS sa:cllite will always be in position to detect
an ICBM liunch, These figures are based on geo-
metric considerstions of the family of sarellites and
groaxd seadont station locations. .

abore map indicate thé probability of et teast

CONDITIONS:
2,000 a.m, oltitvde
Two orthogono! poler
orbital planes, four
equi-spoced satellites
in eoch plone.
Reodout Stetions
United Kingdom
North Atloatic
F1. Greeley, Alastko

TECHNICAL HISTORY

The MIDAS infrared reconnaissence payload is engi-
neered to use a standard lounch vehicle configura-
tion. This consists of an ATLAS missile os the firs!
stoge and the AGENA vehicle, powered by a Bell
Aircraft rocket engine as the second, orbiting stage
{Figure 1). The total payload weight s 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 o circular 261 noutical mile orbit.
Subsequent R&D flights will uiilize the ATLAS “D*/
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AGENA “B” configuration which will be programmed

to place the payload in a circular 2,000 nautical mile
polor orbit.

MIDAS |, launched in February 1960, did not attain
orbit becouse of o failure during ATLAS/AGENA
separation.

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

SPoRET~ °



ANTENNA . '
SCANNING TELEMETER
SYNCHRONIZER RECEIVER ‘

} SIGNAL Fipure $ l

. I CHANNELS &:p[:ﬁd wersion of pround presen-

INDIVIDUAL PULSE tation 'ym (left) for display of

GENERATORS infrared reconnaissence dasg, The
data is displayed on o« TV monjtor '

w . with 4 map overlay. The chert belos

DISPL ‘?’ED shows data flow from tbe readomt

TARGET Sations to decision.

tl.oug PERSISTENCE C.RT.

PRESENTATION Tbe MIDAS Control
UNIT other asing apencies baw'u: & torre-

enter, or

g agencies, .

SATELUTE] e lated grownd stabilized display, can
POSITION g‘% deicrmine swbon o actndl astack bas
DATA been launched.
TV
ICBM ATTACK STuATION
PRESIDENT OF U 5,
DEPARTMENT OF DEFENSE
OTHER us NORAD OTHER ALLIED |
GOVERNMENT AGENCIES MIDAS OPERATIONS CENTER GOVERNMENTS
MIDAS TRACKING &
CONTROL CENTER
READOUT STATIONS
SPACE VEHICLE NETWORK
CONCEPT

The MIDAS system is designed to provide
continuous infrared reconnoissance of the
Soviet Union. Surveillonce will be con-
ducted by eight sateliite vehicles in accy-
rately positioned orbits (Figure 3). The orea
under surveillance mus) be in line-of-sight
view of the sconning satellite. Mission capa-
bilities are shown in Figure 4. The system is
designed to accomplish instantoneous read-
out of acquired darg by at least one of

SECRET

three strategically located readout stations,
The readout stetions fronsmit the dota
directly to the MIDAS Control Center where
it is Processed, displayed, and evalvated
(Figure 5.) i an attack is determined to
be underway, the intelligence is communi.
cated 1o a central Department of Defense
Command Post for relay to the President
ond oll nationel refafiotory and defense
agencies.

.WDLPM-4-228



" VEHICLE
CONFIGURATIONS

ATLAS “D*/AGENA “A*

L

ATLAS “D“/AGENA “'8"

MIDAS laﬁnch Schedule

Monthly Progress—-MIDAS Program

Program Administration

® The Air Force Ballistic Missile Committee has
avthorized two additional MIDAS flights, designated

-1 and RM-2. These flights will be THOR-boosted
ond will use AGENA “g~ vehicles currently in the
DISCOVERER Program. A background radiometer
will be carried rather than on infrared missile detec-

the Vandenberg Air Force

WDLPM-4-228

Figure 6. MIDAS Sronnd

fion payload. These flights will provide infrared

‘background measurements for a wide variety of con-

ditions, as moy exist between arctic and tropical
regions, They will assist in determining the magni-
tude of bockground radiance in the 2.7 and 4.3
micron absorption range and in establishing the
spatiol and spectral bac'ltg_round characteristies which
must be known for current as well as future MIDAS
requirements. ’

.mn:n"ou tonsole installed in
e blockbonse.

SEORET
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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 restart capability.

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

Infrared Scanner Units

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

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

@ Should the results of acceptance testing indicate
the desirability-of replacing the drive motors or the

turret bearing, larger drive motors have been ordered
and a new bearing is being designed.

®  Adetailed reliability test program is being devel-

. oped for the Aerojet-Genera! advanced infrared

detection paylood configuration. In addition to
developing the service test mode! of this poyload,
Aerojet is now contracted to procure long-lecdtime
items for the flight payloads. The definitive controct
for this payload is expected to be completed in
August.

Facilitjes
United Kingdom Station—Government-to-government

agreement is being drafted for this station in anfici- A

potion of approval of the MIDAS operational pro-
gram. Focility design criteria applicable to this and
other MIDAS readout stafions are being prepared.

Southeast Africa Station—A site survey team is sched-
vled to depart for the Union of South Africa during

the first week in August to conduct site surveys for
. the Southeast Africa telemetry station. ‘

North Pacific Station~Construction of the Donneily
Flats, Alaska, technical facilities is proceeding on
schedule. Beccuse of last year's prolonged steel strike
and the late thaw this spring, construction of the sup-
port facilities ot Fort Greely, Alaska, will be delayed
opproximately two months. Completion is now sched-
vied for December.

Figure 7. MIDAS data proce.
a1 the Sasellite Test Ceanter.

essing equipment installed
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The DISCOVERER Program 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 as the second stage, sotellite
vehicle. The program was established early in 1958
vnder d:rection of the Advonced Research Proicct's'

- Agency, with technical monagement 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 advonced military recon-

naissonce satellite programs.

PROGRAM OBJECTIVES

(a) Flight test of the satellite vehicle airframe, pro-
pulsion, guidance and control systems, auxiliary
power supply, and telemetry, tracking and com-
mand equipment,

{b) Astaining sateliite stabilization in orbit.

{¢) Obtaining sateliite internal thermal environment
data.

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

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

{fi Conducting bio-medical experiments with mice
ond small primates, including injection into orbit,
re-entry and recovery.

PROGRAM SUMMARY

Early launches confirmed vehicle flight and satellite
orbit capabilities, developed system reliability, and
established ground support, tracking and data acqui-
sition requirements. Later in the program, biomedical
and advanced engineering poyloéds will be flight
tested fo obtain support data for more advonced
spoce systems programs. DISCOVERER vehicles are
launched from Vandenberg Air Force Bose, with
overall operational control exercised by the Satellite
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 to date is given on page A-5.

WDLPM4-234

‘ .

SECOND STAGE
Weight—

Inert

Poyload equipment

Orbital

impulse propelionts

Other

TOTAL WEIGHT
Engine Model

Thewst-ibs., voc.

Spec. Imp.-tec., vac,

Burn time-sec.
THOR BOOSTER

Weight—=Dry

Fuel

Onzidizer {LOX)

GROSS WEIGHT (Ibs.)
Engine

Theust, Ibs. {S.L)
Spec. Imp., sec. (S.L)
Surn Time, sec.

AGENA AGENA
ICA.’ l..”
1,262 1328 1,346
_7 887 918
1750 2,215 2216
6,525 12,950 12,950
378 5N 51
8,662 15,678 15722
YiRg18e-5  XiRB1-Bo-7  XiR$1-Ba-9

15,600 15,600 16,000
b 1/4 77 290
120 240 240
DM-18 BM-21
6,950 6,500
331700 33,700
68.200 68,200
108,350 108,400

MB3 MB-3
Slock 1 Slock 2
152,000 167,000

247.8 248.3

163 77}
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Telemetry ships are Posifioned os required by the
specific mission of eoch flight. Figures 2 ond 3 show
@ typicol launch trajectory from Vondenbcrg Air
Force Base, ond figure 3 shows schematically o typ- .

' ical orbit, An additional objective of this progrom is

the development of o controlied re-eniry and recov-

ery capability for the poyload capsule {Figure 4), ‘ N
An impoct area has been established near the /— &
Howaiian Islands, and @ recovery force aclivoted.
Techniques have been developed for aerigl recovery X
by C-119 aircraft and for sea recovery by Novy g / \ b
o
surface vessels, The recovery phase of the program ' FUEL AND -
has provided advances in re-entry vehicle technol- ! f ' /-::"z"'
ogy. This information will be used in support of more I SECTION —
advanced projects, including the return of o manned N £ I
. satellite from orbi, X
FLIGHT VENICLE ‘ | 2 of N—seranarion -
' The three versions of fight test vehicles used in the - ' 1] i Fane
DISCOVERER Progrom ore defined in the lounch Y i " i
schedule shown on poge A.S. Specifications for the
' two THOR configurations ond three AGENA configy- ' ' \ ”:;’:E s
rations used are given on page A-1.
WLAGE ROCKETS
AGENA VEHICLE DMI.OPM!_NT » :T.tno.céen —_—— 3
' The AGENA vehicle was eriginally designed by the
Air Force as the basic satellite vehicle for Advanced 90s jet system for orbital ottitude control. An vrgent
Military Reconnaissance Sateliite Systems Programs, need for attaining higher alfitude orbits resulted in
Basic design was based on use of the ATLAS ICBM development of the AGENA “B” versions. The YLRE1
' as the first stage. ATLAS trajectory cheracteristics and Ba-5 version of the LR81-Ba-3 engine (Bell Hustler
the stringent eccentricity requirements of the engine developed for B.58 aircraft) is used on
advanced programs led to the selection of o guid- - AGENA “A” vehicles. The YLR81.80.5 version of this
' ance system suited to achieving orbital injection in engine was developed to provide increased perform.
horizontal atfitude. As a result, an optical inertial once through the use of unsymmetrical di-methyl
system was developed for vehicle guidance and o "hydrazine (UDMH) fuel instead of P-4,
. ' . Early AGENA “8* vehicles will use the YLRB].8o.7
. : SAMOS and MIDAS version of this engine. The majority of AGENA "
AGENA VEMICLE vehicles will use the XLRS1.Ba-9 engine incorporating
' g::_'g"" . @ nozzle expansion ratio of 45:1, ond providing q
i further increase in performance capability including
SOLAR & engine restart and extended bumccpclyilify.
. PADDLES
DISCOVEIERIAG!NA
PERFORMANCE
' WEEs Package  CAPABRLITIES -< ,
ALTIT! .
' CONTROL 200-20,000 MiLES !
ELECTRONICS ATTITUDE
prontin ROLL ~ 0./ DEGREE
' PavLoAD aw ! SEnee

: LINES OF SIM—NOIIZON SENSING
A2 g ‘u | WDLPM-4-234
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wered Flight Trajectory

: SEORET~ ..

1. First Sioge Pewsred Fight—2.5 minvies
duration, 78 n.m. d ge, guided by pro-
grommed awie pilot.

2. Coest Peried— 2.4 minutes duration, to 380
a.m. downroage; elitude conirelisd by iner-
tiol cet pockoge, hovizon . 903
resction jets. Receives AGENA lime to fire ond
velecity 10 be gained commends.

R d Srege P d flight— 2 minvies
duration, 18 770 n.m. downrange. Guided ond
conirelied by inertial reference pockoge, heri-
20N sCENRer, gas reaclion jets (roll) gimballing
engine, yow ond pitch occelerometer—inte-
groted.

4. Vehicle Roorients te Nese Afi—2 minutes
dweotion, to 2,000 n.m. dowarenge. Guided und
ottitude controlied by inertial reference pock.
oge, horizon sconner and ges reaction jeis.

;2:': s 5. In-Orbit—Controlled (some o3 4).
< Y
.TION

RAT
£

Orbital Traiegg?ry

Scbematic presentation ;[ orbitsl Waj

from Vandewberg Air Force Buse.

is giten on page A-d.

tory following lawnch

anciions performed by
each station and a listing of equipmens nsed by each station,

RECOVERY CAPABILITY

9 This ab[efli: ¢ was added 10 the program
7I¢r the first launch achiered 1ebicle
ight and orbit objectires successfully.
1t iucludes the orientation of the jatellite
tebicle 10 permit a vecoressble capsule 10
e eiected from the nose section of the
AGENA rebicle. Ejection is programmed
40 occur on command on the 175 orbis,
Jor capsule impacs within the predeter.
mined recovery area somrh of Hauwaii,
Aircraft and surface vessels are deployed
within the area as a recor ery force.

O/—cmsmis ISLAND
CAPSULE RECOVERY SEQUENCE

DATA CABLE

16 th ORBIT

PATH

sule parachure

capsule beacon iransmits a radio signal Jor trac

Capssle cicction command is sent 1o the sutellite by the
Chiniak, Alasks siation om the 16th orbit, The vebicle
reorients its position (see inset) to permit ejection to ocexr
on a re-eniry trajcciory on the 171h orbit. The vecorery cap-

is activated at abomt 30.000 Icrl, and 3
ing purposes.

Tbe recotery furce is deployed in the vecorery (impact) area,

s w3 SBGRET-
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PR TR

_ R
Facility Equipment* Flight Function
. . __ e ]
Satellite A Over-all control, convert tracking stations doto to obtain o pre-

Test Center

Vandenberg AFB
Point Mugu

Telemetry Ship
{Pvt. Joe E. Mann}

Kodiak, Aloska
(tracking station}

Kaena Point,
Oahv, Hawaii
(tracking station)

Hickam AFB
Ochy, Howaii

*Equipment

“

dicted orbit and generate subsequent ephemerides issue acquisi-
tion data to fracking stotions for subsequent passes, predict
recovery area.

B8CDEFGHIJK Launch, ascent and orbitol tracking, telemetry reception, trajectory
measurements including time to ignite second stage.
BCDEFGHLIKL Ascent tracking and telemetry dota reception, transmits commond
to ignite and shut down AGENA (via guidance computer).
DF Fiv_ml stage ascent tracking and telemetry doto reception.
BDEFGHLIK _OtBitcl tracking and telemetry data reception, including first pass

acquisition, recovery copsule ejection and impact prediction.

BCDEFGHUUK  Orbital tracking and telemetry dota reception.

Over-all direction of capsule recovery operations.

. 2UNIVAC 1103-A digitel computers . H. Piot boords for roder end TLM-18 tracking dota

. TLM.18 seli-trocking telemetering antenna

VERLORT (Modified Mod 1) rador I. Conversion equipment for teletype transmission of rodor,
TLM:18 ond doppler tracking data in binory formot
J. Acquisition prog for pr quisition direction of
antennos

Doppler ronge detection snuipment

Telemetry tope recording equipment

A
8.
C
D. Tri-helix antenna
E.
F.
G

Tal d

K. Ground commond 1o satellite transmission equipment
L. Guidance compyter

. A4

s for reol time data presentation

GROUND SUPPORT FACILITIES

B

~T WDLPM4-234
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successful. Failed 10 achiere orbit becanse of AGENA astitude
during orbital stage boost.

X 1057 231 10 Aogutt Atssined orbit successiully. Recotery capiule ejected on 17th orbir,
Capsule was recorered aficr 8 water impact with wegligible damage
All objectires excepi the airborne recorery were successfully achiered.

XV . 1056 237 18 August Atrained orbit successfully. Recosery capsule ejected ou the 17th orbis
and was successfully recotered by the airborne force. All objectives
swecessiully achiered.

Configurations A :
L R
I A.  THOR—DM-18 / AGENA “A" 8. THOR;- DM-21 / AGENA “8“ C. THOR—DM-21 7 AGENA “B*
MB-3 Block ! XLR81-Ba-7 MB-3 Block 2 XI.RBl-la-9.
l @ Atained orbit successfully. ‘ A\ Foiled 1o attain orbit,
' Flight History
DISCOVERER AGENA THOR
' Ne. " Ne. Ne. Flight Dote Romarks
1959 AGENA desiroyed by malinnction on pad.
0 1019 160 21 January 195 THOR sefurbished for use on fight XII.
l i 1022 163 28 F.bmg~ I/il;ui;d orbit successfully. Telenesry received for 514 seconds after
1-0f.
o . Antained orbit successfully. Recorery capsule ejected on 171h orbit
: " . ! 91 8 170 13 Apri was not recorered. All objectises except recovery successfully afbicrd.
Laxuch. ascens, separation, coast and orbital booss successful, Failed
l fh 1020 174 3 June 10 achieve orbit becanse of low performance of satellite engine.
v - 1023 179 25 June Same o5 DISCOVERER Il1.
' \' 1029 192 13 August All objectives successfully achieted excepr capsule vecorery after
ejection on 171h orbit. ‘
v vl 1028 200 19 August Same as DISCOVERER V. .
Vil 1053. 206 7 November Atiained orbit successully, Lack of 400-cycle power prevented sta.
bilization on orbit and recorery,
N Atsained orbit successiully. Malfunction prevewted AGENA engin
v 1030 212 20 November sburdoun at desived ovh{.vl u/o:il;. Re:onr; capinle tifﬂf:‘bl;
. ) wot recorered. *
1052 218 4 Feb 1960 THOR shar down prematurely. Umbilical cord mast did wot resracs,
: X 05 esrvary Quick disconnecs failed, tﬂlli{( loss of beliﬂ'tu pressure. "
' X 1054 223 19 February THOR destroyed a1 T plus 56 sec. by Range Safety Offcer.
l (] 1055 234 15 April Attained orbit successfully. Recovery capsule ejected on 17th orbit
. was ot recotered. All objectives exceps recovery successfully
achiered.
' X 1053 160 . 29 june Lannch. ascent, separation, cosst and orbital stage igwition were

— SEEwET ns




MONTHLY PROGRESS—DISCOVERER Program
Progress

® During August a significant milestone wos
- achieved in the DISCOVERER program when the data
. capsules of DISCOVERER Xl and XIV were ejected
from the orbifing satellite, re-entered the earth's
atmosphere and were recovered successfully within
the progrommed area north of the Hawaiion Islands.
These two capsules represent the first objects to have
been successfully recovered from on orbit in space.
As such, they take their ploce among four other
“firsts' ochieved by the DISCOVERER program (see
Table llI). '

DISCOVERER X

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

very close 1o norminal. Re-orientation of the satellite
into a nose oft attitude was accomplished ofter burn-
oul. Table | lists nominol and actval orbital parom-
elers. :

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 - B1.69  82.67
Injection, Altitude, Stotute Miles 140 156
injeclion Angle, Minimum 0 +0.08
Injection Velocity, ft/sec S 25,852

TABLE |. DISCOVERER X1}l Orbital Parameters

® The recovery sequence was outomatically initi-
ated by the sotellite programmer 26 hours, 37 min-
utes after launch. This event occurred within range
of the Kodiak, Alaske, tracking station as DISCOV.
ERER XIli passed southward toward Hawaii on its

Figure 1. Second stage AGENA 1ebiele 1o DIS.
COIV'ERER XHI during systems checkont tabore)
aud matng woh THOR fust stage (vight). The
belrnwm and mitsogen spheres visible in buth phuta *=
e woed lov propellant tank prossurization and the
wirellite mvbaral artrende contiol svstem vospectnedy.

_

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

® Al aircroft and ships of the recovery force within
range acquired the capsule’s RF beacon and begon
homing on the signal. No aircraft was able to attempt
recovery, but one plane did observe the capsule
impacting in the sec. A helicopter from the “Haiti
Victory,” one of the recovery ships, was sent to
retrieve the capsule. The copsule was flown to Howaii
by helicopter, transferred to an Air Force plane, and
delivered 1o Washington DC. After being viewed by
President Eisenhower, the capsule was placed on

public display by the Air Force. This historic object, -

the first man-made object recovered after o sustained
i f orbit, will become part of the Smithsonian

( lnstimé' collection of space vehicles.
® DISCOVERER Xlli carried a diagnostic payload
in addition 1o the normal recovery equipment. The
poyload contained instrumentotion to determine cap-
sule environment and the functioning of separation

and recovery sequence events. A five channel telem-
etry system was installed to transmit the data

obtained o the ground stations. To assure receipt
of all data, o tape recorder was provided to record
the real time events and capsule performonce during
the telemetry;“bloclxout" period which occurs when
the copsule re-enters the atmosphere. After o two-
minute time delay, these stored doto were trons-
mitted to the ground stations. The high speed of
re-entry induces ionization over the skin of the cap-
sule which effectively blocks telemetry transmission.
An S-band tronsponder was olso provided 1o aid in
tracking the 'capsule from ejection through recovery.

DISCOVERER XIV

® DISCOVERER XIV was launched ot 1257, PDT,
on 18 August into o polar orbit from Vandenberg
Air Force Base. The lounch was deloyed approxi-
mately 15 minutes becouse the still orbiting DIS.
COVERER Xt sateliite was possing through the
projected flight area. THOR booster performance
was near nominal. Separation, transmission of Com-
mands 5 and 6, and orbital boost were accomplished
as plonned. Nominal and actual orbital parameters
are given in Table 1.

WDLPM-4-234
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Figure 2. Cluse-up of AGENA 1¢bicle frund equipment compartment Prios 1o mating with THOR booster.
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Figure 3. DISCOVERER XiIl during

pre-daun countdown on 10 August, prir |

o erection (abore) awd dusing sevvicing
operations following ercciion on lannch
Pad (right). In rop tiew, the blunke:
surrounding the mose tone provides air
conditioning for capsule electrunics dur.
ing countdoun 1o prevent oterbeating.
Tbe bluck dome rotvading from the
blanket is part o/ the ablatire shield
which surrounds and protects the caprule
dusing re-entry.
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Figme 4. DISCOV'ERER NIl dnring lift-off from Vandenberg Air
Force Bave Lenwch complix on 10 Angans,

WDLPM4234 | ﬁ]’ AS




Figure 3. Helicupter vecorere DISCOL’-
ERER XIN capsule jrom tea wovth
wi Haudii.. Frogman Py ity teg
tabuie) to scewre rcotery Resr 1o cape
sule. The capsule is seelid m b; 1he
belicupier wineh (right) aud the Jrug.
wean by vetusned 1o the belicoprer ftap
Photo. appositi page). The capinle 1o
hawn posae 1o reneral Srom thy bl
copter (buttun phata. oppeiic page).
inllewing it sctmn 1 1he recutery teage
bip “Hoanti Vienny.”

DISCOVERER XIII. ..
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... SEA RECOVERY OF CAPSULE

WDLPM4-234




Figure 6. Creusten abond ur-uu_)‘.m-
eraft check bouk on secvrery. apen
priur 10 bareess deploymea:.

Air Force C-119 pavolling in recorery
ares north of Hawaii with capsale recor-
ery barness extended.




... AERIAL RECOVERY OF CAPSULE

"'\-:. eyt

fuselage by mem-

Capsule being. 1.
ery crew,

A-13

within C-119 fuselage

ful attcmpts st acridl vecorery of DIS-

capsule and parachuty taken fro
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N/ rrren SEPARATION

7/ DOWN

SATELLITE IN ORBIT

SPIN

RETRO ROCKET A\ ¢
FIRING

DE-SPIN
During its seventeenth orbit {approximately 26 and three-quarter hours
after lounch) the AGENA vehicle pitches nose down and capsule separa-
tion occurs. These operations require about @ minute and one half, From
lounch o capsule ejection the satellite has traveled obout 444,000 miles
in its elliptical orbit oround the earth. The “cold 9as” spin system operates,
the retro rocket fires ond the “cold gas” de-spin system operates. Next
the thrust cone separates. The thrust cone contains the spin/de-spin system
9as spheres, squib operated valves, manifolds, and exhaust jets; the retro-
rocket; the rocket progrommer; and the S-band beacon transmitter, The
capsule then free falls in much the same position as when it was ejected,

separated from the capsule. The porochute is deployed at approximately
55,000 feet and the capsule, sending out o signal on which the recovery
aircraft “home,” descends toward the earth it left only the day before.
On recovery, the weight of the capsule is epproximately-one-third what it
wos ot the time of separation. Hems that are no longer needed are ejected

.

to reduce the copsule weight and permit recovery,

SEGRET




DISCOVERIR CAPSULE EJECTION,
RE-ENTRY, AND PARACHUTE DEPLOYMENT

THRUST CONE
SEPARATION

PARACHUTE
DEPLOYMENT—ABLATION

SHIELD SEPARATION

PARACHUTE
L) DEPLOYED
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Photograph of recor ery harness
engaging capsule and Parachute,
taken from within C.1 19 fuselage
ou 1be third recorery altempr,

“d ivie C.119
5 of the sccor-




DISCOVERER CAPSULE AERIAL
RECOVERY

After copsule ejection from the satellite and
re-eniry into the earth’s atmosphere, the para-
chute deploys. Parachute deployment occurs
at an altitude. of approximately 55,000 feet.
The crews of C-119 aircraft in the recovery
zone “home” in on the signals transmitted by
the capsule’s beacon and determine their intes-
cept course. They have between 20 and 30
minutes from the time of parachute opening
until it impacts into the seo to effect recovery.

The sequence on this poge shows contoct
being made {top center}, the oircraft making o
pass on the falfing copsule (above), the hook
of the recovery gear snagging the nylon
canopy (above right), and the capsule being
hauled into the fecovery aircraft. From the
time the chute is snogged until it is safely

~ aboard requires from 15 to 20 minutes, If the

aircraft cannot effect recovery, surface vessels
in the impact areq ottempt to recover the cap-
sule from the sea. A flashing lite, dye markers,
and the transmitter aid them in their search.

Recovery of the DISCOVERER XIV capsule
by the Howaiion based recovery force was the
first time in history a man.made object return.
ing from q sustained period in spoce was
recovered by an aircraft.

- WDLPM-4-234




PARAMETER NOMINAL ACTUAL
Apogee, Statute Miles 428 500
Perigee, Stotute Miles - 118 m
Eccentricity 0.037 0.046
Period, Minimum . 934 94.5

inclination Angle, Degree 79.6 19.6
Injection Alfitude, Statute Miles 118 118
Injection Angle, Minimum 0 -0.22
Injection Velocity, f1/sec - 26,150

TABLE Ii. DISCOVERER XIV Orbital Parameters

® On the first pass over Kodiak, telemetry dato
indicated an abnormal satellite atfitude, stop indi-
calions by the horizon scanner ond excessive con-
trol gas consumption. The sateliite stabilized in its
proper aititude on subsequent passes and orbited as
planned.

®  While on its 17th orbit, the satellite programmer

automatically initiated the recovery sequence. The

copsule re-entered the atmosphere and its parachute
was deployed. A C-119, one of the airborne recov-
ery force, homed on the CW beacon signal end visu-
ally sighted the capsule. On the third pass, 1609
PDY, the hooks on the special air-recovery gear
snagged the nylon canopy. The chute and capsule
were carefully reeled in ond at 1623 PST were safely
aboard the aircraft. The capsule is pmently bcmg
analyzed ot the contractor's facility.

Technical Progress

Second Stage Vehicles

® Only two DISCOVERER AGENA “A" vehicles
remain to be flown. DISCOVERER XV is ot Vanden-
berg Air Force Base in preparation for o September
launch.: The remoining vehicle is at Sunnyvole for
modifications incorporating the improvements from
the latest flight tests.

® Two AGENA “B“ satellites were delivered to
Vandenberg Air Force Base during August and are
currently undergoing subsystem checks in the missile
assembly building. An additionol AGENA *“B* has
been accepted by the Air Force and is awaiting
shipment to Yandenberg Air Force Base. Three vehi-
cles hove completed their test firings at Santa Cruz
Test Base and are being readied for Air Force accept-
ance inspections.

® Phose 2 of the Preliminary Flight Rditing Tests
{PFRT) on the XLR-81Ba-9 engine {serial number 306)
were inifiated during August. After being retro-
fitted with flight configurotion components the engine
was installed on the Bell Test Center verlical test
stand for initiation of start-stop and malfunction fests.
A 30-second restart firing was accomplished, but test

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

States.

® The DISCOVERER is the first satellite to be

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

® The DISCOVERER was the first satellite fo be

reoriented on orbit into o programmed ottitude.

TABLE Ill. Space FIRSTS achieved in DISCOVERER Program.

® The DISCOVERER was the first satellite to be
maintained in a stable earth-referenced attitude

while on orbit.

® The first man-made object ever recovered
after a susﬁn‘ned period in space was the cap-

sule ejected from a DISCOVERER satellite.

A-16

ST
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dota indicated o 2.75 percent shift in the power
level. The engine was torn down for examination.
Tests of this engine are expected o resume early in
September. ’

®  The first XLR-81B0o.9 engine (serial number 316)
delivered ‘with flight configuration hardware, has
successfully completed Gcceptance testing. One
engine (serial number 317) has been hot fired byt
operation was unstable and the power level dropped.
Analysis disclosed that the Qgos generator venturies
required resizing and thot the oxidizer filter was
improperly installed. This engine is now being pre-
pored for final acceptance testing.

Balloon Drop Test Program

® The drop test program continved ot Holloman
Air Force Base with two fest ottempts on 4 August,

The first bealloon burst ot 30,000 feet, before the
plonned drop of the Mark IV capsule, however, the
equipment was recovered successfully. On the second
the copsule was dropped and perachute deployment
was sotisfactory. The purpose of these tests was 1o
determine if the new porachute cover would release
properly during capsule deceleration. The Mark IV
capsule is similar fo the recently recovered cap-
sules but contoins on improved programmer ond
other modified components,

T,

Facilities

®  Acceplance of the oir conditioning system modi.
fication for the Vandenberg Air Force Base dota
acquisition and processing building was made fol-
lowing successful completion of an equipment test
run,

Figure B, Vuns installed .tlong:fle Jacilities buildings &1 wew DIS.

COVERER ground sation at New Boston, Neg Hampshive.

/

’




® Instaliation of q DISCOVERER ground station ot telemetry reception. Construction of support facilities
l the New Boston, New Hampshire, facility was com- is on schedule. The initial increment of support facili-

pleted and checked out on 17 August. Installofion of . . .

equipment. was storted in July. The stotion has the ‘hes was occepted on 2 August with the femonnder
l capability for Verlort radar tracking, command and scheduled for completion on 7 Seplember.
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BOOSTIR-—ATLAS ICaM

Weight—wes 15,100
Fuel, RP.) | 74,900
Oxidizer {1OX) 172.300
GROSS WEIGHT {Ibs.) 262,300
‘Engine—MA.2
Theust {ibs. vac) Boost 356,000
Sustoiner 82,100

Spec. imp. {sec. vace,) Boos) 286
Sustoiner 310 )

) AGENA AGENA
SECOND sTAGE “Ar s

Weighte .

inert 1.508 - 1,698
Poyload equipment . 2.608 3.058
Orbital 4,11 4753
Impuise Propetionts 6,492 12,930

Fuel (UDMM)

Oxidizer (1RFNA)
Other . 606 718
GROSS WEIGHT (ibs.) 1n.amn 18,421

Engine YIR81-80-5  XLRS1.80.9
Thrust, Ibs. {voc.) 15,600 " 16,000

Spec. imp., sec. (vac.) 277 29
Burn Time, sec. 120 40

l | ' Figme 1. ' PROGRAM HISTORY |
Artisis’ concept of SAMOS sar ellite. The SAMOS Program was included in Weapon
‘ L"’.' dra terng of romklelt I light System 1171 when WS 117 was transferred to
l , , vebicle (right) and detailed view of .
basic ACEN A Npper stage (I'/')- the Advonced Research Projects Agency early
: : in 1958. ARPA separated WS 117L into the

DISCOVERER, SAMOS and MIDAS programs
with the SAMOS objectives based on g visual
and ferret reconnaissance system. On |7
November 1959 responsibility for this program
NOSE CONE - was tronsferred from ARPA to the Air Force
: by the Secretary of Defense. The program was
realigned on 11 August 1960 10 emphasize
visual reconnaissance over ferret and physical
recovery of dato over electronic readout,

AGENA
VEHICLE

{ PROGRAM MISSION

FUEL AND
Y’ OXIDIZER The primory mission of the SAMOS odvanced
TANK

reconnaissance system is to rovide visuol and
SECTION 4 P ¢

electronic coverage of the USSR ond its allied
nations, Efforts include development of hard-
ware 10 permit:

e

ATLAS
BOOSTER

SEPARATION - a. Verification of known targets, detection of
PLANE unknown targets.

b. Llocation and evaluation of defenses,

¢c. Evaluation of militory ond industrial
strength.

LIUM d. Assessment of high-yield weopons domage.
SPHERES e. Reconnoitering of troop movements,

ULLAGE ROCKETS f. Location of navel forces throughout the
world.

NGINE (UDMH) 9. Determination of characteristics of enemy

electronic emissions. -
woisMaz - S 2
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Ferret Reconnaissance...




Fignre 3.

Sci:'mair of SAMOS system
INFORMAT ION in operational orbit. When the
GATHERING satellite is over the avea of
interest the sensing equipment
is turned on (qu:rmnion
gatbering). When it leaves
the area of interest the sens-
ing :Z::'pmem is twrned off
and the sensing data is proc-

'R, : essed (Information storage).
T— W hen the vebicle comes with-
a in range of & ground receiv-
Trypg ing station, the data will be
: read-out spon command for
“EEL processing and transmitted to
using agencies. This process
is continuonsly repeated dur-
8ir ’ini the useful lifetime of the
/ ~ vebicle.
T~ 300 wLES
TRACKING FOR
~,  AND WRORMATION / VISUAL AND FERRET
PHOTOGRAPH . PROCESS READOUT
’
_ ™™ VIOEO TR
o T 2, ¢ !
g Visval reconna ~-__ . -
P e e, RECORD PROCESS
! Figure 5. : '
The initial visual reconnaissance program will ase con- stations thru adata link. Ground electronics will recon-
ventional photo techniques with antomatic film proc- vert the signal into photo image form, with a capability
essing and TV -type electronic image readont to ground of resolving objects 20 feet in length.

WoLPMA. SEERET | |
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- Figure 6. SAMOS concept, showing reception of commands and transmission of data
between satellite and ground station; and subsystem functions (schematic).

For economical testing of components o dual-
capability visual and ferret payload will be flown
on the first 3 flights. On later flights only a visual
or ferret system payload will be corried. These poy-
loads will be housed in the AGENA vehicle (Figure 1).
Data coliected by the visual payloads will be elec-
tronically transmitted in the readout system or physi-
cally recovered in the recovery system. Ferret data
will be transmitted electronically. These, systems are
composed of the AGENA vehicle, ATLAS booster,
launch facilities, iracking facilities, and a commu- -
nications and data processing network. The recovery
system will include a re-entry capsule end a recovery
force.

CONCEPT

ATLAS Series D missiles launched from VAFB will
boost the AGENA vehicle into polar orbits, Injection
into near-circular orbits (Figure 2) will be accom-
plished by the AGENA vehicle rocke? engine. A self.
contained guidance sysiem using a horizon reference
scanner will provide altitude stabilization. As the
satellite travels in an orbit essentially fixed in space
the earth rotates inside the orbit (Figure 3). Each
successive orbit is displaced laterally approximately
23Y% degrees at the equoator, permitting one vehicle
to observe the entire earth in a fime petiod depend-
ent upon the width of the area under surveillance.
Early versions will have a useful life of approximately
ten days. The readout systems will have a useful life
of four months with o design objective in certoin
configurations of one year; recovery systems will
have a useful life of fifteen 1o thirty days.

SECRET"

TECHNICAL DESCRIPTION

Visval Program — Four versions (E-1, E-2, E-5 ond
E-6) of visual payloads are being developed. The

-1 paylood is o photo component test payloaod
which is combined with the F-1 ferret payload. The
E-2 photographic payload, under development by
Eostman Kodak Compeny, includes e 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
camera developed by ttek Corporation. The E-6 pay-
load is a medium resolution, general areo coveroge,
photogrophic recoverable subsystem being devel-
oped as an alternate 1o the E-5. The E-6 is now in
the source selection phase.

Ferret Program —Ferret payloads are being devel-
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 inciuded in the flight test sched-
ule. The F-2 all-digita!, general coverage payload
will use superheterodyne scanning receivers in con-
junction with directional anfennas, an anclog to
digital converter and tape 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 use similar receivers with stop-
scan capability and controllable antennes added.
Recording of the actuol signal intercepted (rather
than the digital representation) will be possible with
a bandwidth up 10 6me. A complex programmer will
permit satellite search of a given area or frequency
ronge.

WDLPM-4-234




CONFIGURATIONS

SEGREL.

VEHICLE “en "l
ATLAS "D'/AGENA“A

i

6

L

ATLAS "D"/AGENA "B"

SAMOS Launch Schedule

Monthly Progress—SAMOS Program
Technical Progress

Second Stage Vehicles

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

on-stand dele is compatible with the requirement of
not installing the AGENA until ofter completion of
the ATLAS booster flight readiness firing (FRF). The
ATLAS FRF was successfully completed on 23 August.
Launch of the first SAMOS flight is now scheduled
for 4 October. This date will permit the telemetry
ship Pvt. Joe E. Menn to return on station, following
its support of the DISCOVERER recovery operation.

® The two remaining SAMOS AGENA “A* dual
payload satellites are proceeding through modifica.
tion and checkout in the System test area. These
vehicles are approximately six-to-eight weeks behind
schedule. This delinquency was caused by late deliv-
ery of fiight and space airborne communications

Figme 7. The AGEN A " A" 1ebicle for the Jirst SAMOS Aight undergoing

auxiliary power subsystem checkont ar Vandenberg Ais ‘Force Base. The
Xt fixinre on the extreme left is wsed in checking the sarellit’s mresiial
vefercnce anit, The inertial reference anit and the horizon scanner provide
the atritnde veference Jor the AGENA fight comtrol 351w,

SIGRET
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equipment, the one monih duration strike, and the
decision 1o incorporate sngineering changes in the
systems fest area which were formerly progrommed
for Vandenberg Air Force Base. This change wos
made in the interest of decreasing the time required
for the missile ossembly building phase of prelounch
operations, Although there are no airborne com-
munications equipment delinquencies at this fime,
previous deloys have made schedule recovery almost
an impossibility.

® The stacking of major components for the first
AGENA “B” (single payload) vehicle was completed
on 23 Auvgust. The vehicle has now entered the final
assembly phase of monufocture. The XLR81-Ba-9
engine (45:1 area nozzle ratio) wes received in mid-
August, Delivery has also been made of the guid-
ance control system inertial- reference package ond
its associoted electronic items.

Visual Reconnaissance Systems

Visval Reconaaissonce Systems poyleads ore being developed
in o minimum aumber of configurations 10 ohaia readoyt ond
recovery mission objectives. The design and purpose of soch
configuration is os follows:

Readout:
E-1—Componen! Test Payloads

E-2——Steerable Reconnoissance Payload
{with 20.foot ground resolulion)

Recovery:

E-5—High Resolvtion, Steerable, Recoverabls Poylood
{with 5-foet ground resolution)

E-6~—Medium Resolution, G | Ares Coteroge, Recov-
erable Poylead (with of least 10-foot ground reso-
lution)

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 assembly of the E-2 payload for
the fourth SAMOS fiight was completed during the
report period. Subsequent functional testing of the
completed payload haos resulted in modifications to
‘the processor web feed system. Eastman Kodeok is
expending moximum effort to incorporate these
improvements with o minimum delivery schedule slip-

Figure 8. Stacking or premating of the
major components of the AGENA “8"
rebicle lor the fonrth SAMOS flighs.
This vebicle bas tuice as much propel.
lant capacity as precions rebicles and uill
be flown carrying aw E.2 paload. Fol-
lowing this operation. the AGENA struc.
tural assemblies ave monnted borizontally
in a stand for installstion of the engine
and other flight components.
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page. Del'ivery of the payload is not expected until
mid-September.

E-5 Payload—Design releases for the full-scale test
models of the E-5 recovery capsule have been com-
pleted ond fabrication of the initiol test articles is
progressing satisfactorily. A thermal mode! of the
E-5 payload, for testing in the high altitude tempera-
ture simulotor, was completed during the month.
Delivery of this thermal mode! is programmed for
early September.

®  Wind tunnel tesis for the purpose of confirming
the E-5 recévery capsule basic oerodynamic con-
figuration are essentiolly complete. The force oscillo-
tion tests ai Longley Field, to determine dynamic
stobility characteristics in the 2.3-5 Mach range,
were completed on 10 August. Tests in the transonic
range are scheduled to begin in early September.

® Preparations are continuing for the shock tunnel
tests at high angles of attack and low Reynolds num-

bers to be conducted ot the Cornell Aeronauticol
Laboratories. These tests are programmed to begin
on 3 Oclober. The aerodynemic/thermodynamic
tests of the ablative hea! shield, originally scheduled
to begin ot the Avco Corporation in eorly August,
have been deiayed because of technicol difficulties )
with the test facilities.

® Two Recavery Equipment Test Units (RETU) tests
hove been conducted at Edwards Air Force Bose.
The purpose of these tests was to determine the E-5

-capsule drag and oscillation choracteristics during

retrieval into the recovery aricraft. Because the RETU
was lost during the deployment phase, neither test
was completed. Some data were obtained and are
currently being evaluated.

®  Test results of the stability and rote of descent
characteristics of a single moin parachute versus a
clustered main chute configuration are still being
evaluated. Based on visual observation of tests com-

Figure 9. Mod<l 1604 computer installation in the Vand. wserg Air Foree
Base data acqwisitton and processing bwilding, This “bigh spoed computer
s especialls wedl sdapted 14 the seal time operation, 14 guived tn satellite
Progeam. 4 wmedn compuier installttion is logated ar the Satellsze Tost

Conler,
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pleted to date ot E! Centro, California, the single
chute sysiem appears more desirable from the sta-
bility standpoint. Structural integrity tests of the E-5
stabilization chute were initiated late in August.

Ferret Reconncissance System

Fervet Reconneissonce System payleads are being developed

in o minimum of configurations. The desigotion and purpose

of sach configuration is o3 follows:
F-1—Component Tes! Payloads
F.2—Digital General Coverage Poyloods

F-3—Specific Mission Payloods—
Anclog signol recording

F-3—Specific Mission Poyloads—Anclog 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 installation and checkout of Point Arguelio

Pad No. | ground support equipment hos been com-
pieted, with minor exceptions. These will have no
effect on the launch schedule.- The ATLAS flight
readiness firing on 23 Avugust demonstrated the
readiness of the ATLAS ground support equipment.

Facilities

® The architectural and engineering phase of the .

modifications to accommodote on R&D date process-
ing facility in the satellite test center is complete.
Construction of the required changes 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 hove
this facility ready by mid-September is progressing
satisfactorily.

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

® Design of the Vandenberg Air Force Base helium
unloading ond storage facility has been initioted

~ with final design review scheduled for 9 September.
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Figme 1. Aveeat’s gancipiion of MIDAS
waedline targhty, Diaurees bolaw chay
compicte tuemrtazy firxdt telicle tagn:)
and AGENA "B wcond tage 1eh:ele
thi. :

SECOND STAGE d '
Weight—

inert e ——
Poyleod equipment .
Orbirel 4,780 3,404
impulse Propelionts 6,423 12,950 a

Fuel (UDMNM)

Onidizer (IRFNA) , .
Other 606 758 Pessneesett—
GROSS WEIGHT (lbs.} 11.809 17,112

Engine YLRB)-80-5  XiRSl.Bo.9 s
Thrust, ibs. (vec.) 15,600 14,000
Spec. Imp,, sec. {voc) 277 290
Burn Time, sec. 120 240 .
Restort Provisions No Yeos ee——

H; Bottle (Propellant g

Pressyrization) VHF/UHF
Command Antenno

Hydraulic Package

N’ Bottle
§ : *'$** Band Beacon

@ l @ Oxidizer Tonk !

L nG" qulood
Gos Jet \l_ Solar Array :

AGENA
VEHICLE

-
[
L3
-y
[*]
-
t

Infrared Sensor System

Main Engine
. BOOSTER—ATLAS ICBM

. . " Weight—Wet 15,100
MIDAS, Configuration 1l, AGENA “B"” Satellite Fuel, RP.1 74,900
Ozidizer (LOX) . 172,300
GROSS WEIGHT (ibs.) 262,300
Engine—MA-2
Theust {ibs. voc.) Boost 356.000
Sustainer 82,100

Spec. imp. {sec. vac.) Boot 286
. Sustainer 310

o —SECRET~ c
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Figure 2. :
lAfmrb-to-orbit trajectory for flights 3 and subsequent. From guidance system, with borizon scanner, provides attitnde,

“boost throwgh separation guidance and control is provided velocity and directional control 10 establish the orbit and
by the ATLAS radio inertial system. The AGENA inertial vebicle orientation. .

AR

PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 1171 when WS 117L was 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,
dated 5 November 1958 until transferred to
the Air Force on 17 November 1959. A fen
launch development plan for MIDAS (WS-
239A) has been approved. Additienal author-
ization has been obtained 1o ufilize two DIS-
COVERER flights (designated RM-1 and RM-2)
to carry background rediometers in support
of MIDAS.

Figure 3. ‘
Proposed MIDAS system. Fowr satellites spaced equidistant in each
of two orthogonal planes at 2,000 n.m. altitwde. Provides maximum
coverage of USSR with minimam number of satellites.
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CONDITIONS:
2,000 n.m. oltitvde
Two erthogono! pelor
orbital piones, four
equi-spoced salellites
in eoch plone.
Readout Stotions
United Kingdom
North Avontic
North Pocific

attitude,
wbit and
— Figxr) i
Orbiting satellites detect infraved radiation emitted
by Sotiet ICBM's in powered fight. Dasa telem-
etesed instantaneonsly 10 MIDAS Cowisol Center
via far wovib readoss stations. Decoded data revesl
approximately 1he number of missiles launched and
laxnch location, direction of travel and burning
characteristics. Probabilities of less thaw 1.00 ox
she abore map indicate the probability of et least
one MIDAS satellite detecting an ICBM laxnch,
Probabilities of 1.00 indicate 1hat meve them ene
MIDAS sasellite will always be in Position 10 detect
an ICBM lsunch. These fgures are based ow peo-
metric considerations of the Tamily of sasellites and
ground readont station locations.
Weapon
nsferred
Agency.
17L into
JAS Pro-
-ased on
em. The
em) Pro-
No. 38, TECHNICAL HISTORY
‘erred fo : aurati -
9. A ten . The MIDAS infrared reconnaissance payload is engi- AGENA “'3*” eonfigurqhon which will be programmed
AS (WS- " neered to use a standard launch vehicle configura- to place the paylood in a circular 2,000 noutical mile
11 author- tion, This consists of an ATLAS missile as the first polar orbit.
two DIS- stage and the AGENA vehicle, powared by a Bell »
nd RM-2) Aircraft rocket engine as the second, orbiting stage MIDAS 1, launched in February 1960, did not attain
y support (Figure 1). The final configuration payload weight orbit becouse of o failure during ATLAS/AGENA
will be approximately 1,000 pounds. separation.
The first two of the ten R&AD flights used the AGENA MIDAS N, launched in May 1960, was highly success-
«"A" and ATLAS “D” vehicle programmed to place tul, Performance with respeci 1o programmed orbital
the payload in o circulor 261 naulical mile orbit. porameters was outstanding. Usefu! infrared data
Subsequent R&D flights will utilize the ATLAS “D*/ were observed and recorded.
oz —_— SEBORET cs
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SCANNING TELEMETER
SYNCHRONIZER RECEIVER
I
Hhittiitieg SIGNAL Figare 5.
LI CHANNELS Simplified version of ground presen-

GROUND
STABILIZED
DisPL Ay

! LONG PERSISTENCE C.RT.
a—

PRESENTATION
UNIT

tation ?:mn (left) for display of
infrared reconnaissance data. The
data is displayed on a TV monitor
with a map overlay. The chart below
shows data flow from the readout
Stations to decision-making agencies.
The MIDAS Control éemer, or
otber using agencies baving a corre-

CLOSED CIRCUIT
TV |

been lasnched.

lated grownd stabilized display, can
determine when an actudl at

PRESIDENT OF U. S.

DEPARTMENT OF DEFENSE

[

MIDAS ALARM EMPLOYMENT

GOVERNMENT AGENCIES

OTHER US .

" NORAD
MIDAS OPERATIONS CENTER

OTHER ALUIED
GOVERNMENTS

_ MIDAS TRACKING &
CONTROL CENTER

READOUT

STATIONS

SPACE VEHICLE NETWORK

CONCEPT

The MIDAS system is designed to provide
continvous infrared reconnaissonce of the
Soviet Union, Surveillance will be con-
ducled by eight satellite vehicles in accu-
rately positioned orbits (Figure 3). The area
under surveillonce must be in line-of-sight
view of the scanning satellite. Mission copa-
bilities are shown in Figure 4. The system is
designed to accomplish instantaneous read-
oul of ocquired doto by of least one of

three strategically located readout stations.
The readout stotions transmit the data
directly to the MIDAS Tracking and Con-
trol Center where it is processed. !t is then
disployed and evaluated in the MIDAS
Operations Center (Figure 5). If an attack
is determined 1o be underway, the intelli-
gence is communicated to o central Depari.
ment of Defense Command Post for relay to
the President and all notiona! retaliatory
ond defense agencies,
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It is onficipated thot assembly of this vehicle will be
completed on schedule.

infrared Scanner Units

Infrorad sconmer units for flights 3, 4, ond S ore being monv-
factured by Baird-Atemic, inc., ond for flights &, 7 ond 8 by

A (N 1 C,
¥

o

® Delivery of the initia! Baird-Atomic, Inc., infrared
detector payload has been made. This prototype
unit is undergoing tests ot the Lockheed facility. The
flight payload for the third MIDAS lounch is now
scheduled for delivery in early September. This
reprasents a two week schedule slippage.

® The delivery dates for the two Baird-Atomic, Inc.,
ground readout units hove 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 hos been gronted to proceed with
the establishment of a sotellite fracking stotion in
Africa. The primary funclion of this stafion will be to
record AGENA “'B” second-burn performance data.
A portable van installation will be utilized 1o support
the third MIDAS flight scheduled for Februory, The
AMR siting team has selected the location for this
station. The design criteria were completed by
AFBMD and supplied to AMR during August,

® Completion of facility design criterio for the
United Kingdom Readout station is scheduled for
October. Design will be initiated by the Third Air

Force following receipt of criteria and approval to

proceed from Hq USAF and USAFE.

® Initial studies ore underway for modification of
the New Boston, New Hampshire, deta acquisition
and processing building to accomodate MIDAS
equipment,
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The DISCOVERER Progrom consists of the design,
. development and flight testing of 37 two-stage D
vehiclos, using the THOR IRBM as the firs stage

booster and the AGENA es the second stage, satellite
vehicle. The program was established early in 1958
under direction 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
program is Lockheed Missile and Space Division.
The DISCOVERER Progrom will perform space
research in support of the advanced military recon-
. naissance satellite programs.

PROGRAM OBJECTIVES

{a) Flight test of the sotellite vehicle cirframe, pro-
pulsion, guidonce ond control svstems, auxiliary
power iupply; and telemetry, tracking and com-
mand equipment.

<€

(b} Attaining satellite stabilization in orbit,

dota. - | r

(d) Testing of techniques for recovery of 6 copsule
ejected from the orbiting sohlli!e_.‘ e

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

(i Conducting bio-medical experiments with mice | o
and small primates, including injection into orbit,
re-entry and recovery.

AGENA AGENA

SECOND sTAGE A g
PROGRAM SUMMARY : Weight- '
. ) inert 1,262 1,328 1,346
Eorly lounches confirmed vehicle flight and satellite Poyload equipment 4 . 4 33
. o o Orbital 1750 2,215 2.216
orbit capabilities, developed system reliability, ond Impulse propalicats 6,525 12.950 12,950
established ground support, tracking and date acqui- Other 378 s st
sition requirements. Later in the progrom, biomedical TOTAL WEIGHT 362 134676 15722
.. . R Engine Model YLRE1-B0-S  XiR01-Ba-7  XIR$1.Bo-9
ond odvanced engineering payloads will be flight Thrust-ibs., voc, 15.600 15,600 16,000
tested 1o obtain support date for more advanced Spec. lmp.-sec., voc. 277 77 - 290
$pace systems programs. DISCOVERER vehicles are ‘ Burn time-sec. 120 240 240
launched from Vandenberg Air Force Base, with m;.. ':o:m ":"';’ DM-23
overall operational control exercised by the Satellite ,"::’ - ' 33:700 3;]"’:2
Test Center, Sunnyvale, Colifornia Oxidizer LOX) 68.200 60.200
. : GROSS WEIGHT (tbs.) 108.850 108,400
Tracking and command functions are performed by Engine MB.3 MB-2
the stations listed in the Table on Page A-4. A history . Block 1 Block 2
. . Thrust, Ibs. (SL) - 152,000 167.000
of DISCOVERER flight to date is given on page A-S. Spec. Imp.. sec. (5.L) ° 2478 2483
) : Burn Time, sec. : 163 148

' {c) Obtaining satellite internol thermal environment

WDLPM-4.2¢5 | - “SEGREF- Al




Telemetry ships are positioned as required by the
specific mission of eoch flight. Figures 2 and 3 show

‘a typicol lounch trajectory from Vandenberg Air

Force Base, ond figure 3 shows schematically o typ-
ical orbit. An additiona! objective of this program is
the development of a controlled re-entry and recov-
ery capability for the payload capsule (Figure 4).
An impact area has been established necr the
Howaiian Islonds, and o recovery force activated.
Techniques have been developed for aerial recovery
by C-119 circraft and for sea recovery by Navy
surface vessels. The recovery phase of the program
has provided advances in re-entry vehicle technol-
ogy. This informotion will be used in support of more
advenced.projects, including the return of o manned
satellite from orbis.

FLIGHT VEHICLE

The three versions of flight test vehicles used in the
DISCOVERER Program are defined in the launch
schedule shown on page A-5. 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 eriginally designed by the
Air Force as the basic satellite vehicle for Advenced
Military Reconnaissance Satsllite Systems Programs.
Basic design was based on use of the ATLAS ICBM
as the first stage. ATLAS trajectory characteristics and
the stringent eccentricity requirements of the
cdvonced programs led fo the selection of a guid-
ance system suited to achieving orbital injection in o
horizontal ottitude. As o resulf, an optical inertial
system was developed for vehicle guidance and @

SAMOS and MIDAS
AGENA VEHICLE

ORQUE
WHEEL PACKAGE

HORIZON
SENSOR

AGINA g
ACENA “A*
LY ,\ )
o ( —FUEL AND
! i OXIDIZER
p TANK
{ SECTION
A y SEPARATION
1 PLANE
Lium
SPHERES
ULLAGE ROCKETS
NITROGEN
. SPHMERE  \—ENGINE (UOMM)

gas jet system for orbital attitude control. An vrgent
need for aftaining higher altitude orbits resulted in
development of the AGENA “'B* versions. The YLR8
Ba-5 version of the LR81-Ba-3 engine (Bell Hustler
engine developed for B-58 aircraft) is used on
AGENA A’ vehicles. The YLR81-Ba-5 version of this
engine was developed to provide increased perform-
once through the use of unsymmetrical di-methy!
hydrazine (UDMH) fuel instead of JP-4.

Early AGENA "B’ vehicles will uss the YLR81-Ba-7
version of this engine. The majority of AGENA “B*
vehicles will use the XLR81-Ba-9 engine incorporating
¢ nozzle expansion ratio of 45:1, and providing o
further increase in performonce capability including
engine restort ond extended burn capability.

DISCOVERER/AGENA

PERFORMANCE
CAPABILITIES

ALTITUDE
200-20,000 MILES

ATTITUDE

ROLL - O1 DEGREE
PITCH -~ O | DEGREE
YAW =i DEGREE

FLIGHT PATH

LINES OF SIGHT-=HORIZON SENSING
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GROUND SUPPORT FACILITIES

.
Facility . Equipment® Flight Function
Satellite A Over-oll couttol,' convert tracking stations data to obtain a pre-
Test Center dicted orbit and generate subsequent ephemerides issue acqui-
sition dato fo fracking stations for subsequent passes, predict
recovery dato.
Vandenberg AFB BCDEFGHIK Launch, ascent and orbital tracking, telemetry reception, trajec-
' tory measurements including time to ignite second stage.
Point Mugu BCDEFGHIJKL Ascent tracking and telemetry data reception, transmits com-
mand to ignite and shut down AGENA {via guidance computer).
Telemetry Ship DF Final stage ascent tracking and telemetry data reception.

(Pvt. Joe E. Mann)

New Boston, ) BDEFGHLK Orbital tracking and telemetry dota reception.
New Hampshire )
(tracking station)

Kodiak, Alaska BDEFGHIIX Orbital tracking and telemetry data reception, including first pass
(tracking station) acquisition, recovery copsule ejection and impact prediction.
Kaena Point, BCDEFGHLX Orbital ffcelting and telemetry data reception.

Oahv, Hawaii ,

(tracking station]

Hickam AFB Over-all direction of capsule recovery operations.

Oahy, Hawaii .

M

*Equipment . ;
A. 2 UNIVAC 1103.A digitol computers H. Mot boords for radar ond TLM- 18 tracking date
8 VERLORY (Modified Mod i) rodor |. Conversien aquipment for teletype transmission of roder,
C. TLM-18 self-tracking telemetering ant TLM-18 and doppler tracking date in binory formot
D. Tri-helix ontenng 3. Acquisition progrommer for p quisition direction of
E. Doppler ronge detection equipment ontennas .
F. Telemetry to ” . . K. Ground commend to satellite # issi quip
. 14 pe ¥ eQuip
G. Tel y ¢ taters for recl time doto presentotion L. Guidonce computer

A4 - SHERET- | WDLPM-4245
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. Launch L
- Schedvule -
Configurations A

JIFIM|AIM[JulalsS|OIN]D

. 3 .

A.  THOR—DM-18 / AGENA “A" 8. THOR—DM-21 / AGENA “8* C. THOR—DM-21 / AGENA “B"

MB.3 Block 1 XLR81.-Ba-7 MB-3 Block 2/ XLR8!1.Bo-9?
@ Attained orbit successfully, S A\ Failed to attain orbit.
Flight History
DISC:.V.IIII “:f:'“ 'l’::l Hight Dote Remerks
0 101y 160 21) 1959 AGENA destroyed by malfunction ox pad.
anvary THOR n!trbi:l’:d for use on fligh XIl.
t 1022 163 28 February ffmi;d orbit successfully. Telemetry veceived for 514 seconds after
ifr-off.
[} 1018 170 13 April Attained orbit successjully, Recovery capsule ejected on 171 orbit
: was not vecovered. All objecsives exceps recovery successfully achieved.
1 1020 174 3 June L b, 1, separation, coass and orbital boost successful, Failed
to achieve orbit becanse of low performance of satellite emgine.
v 1023 179 25 June Same as DISCOVERER Ill. )
v - 1029 192 13 August All objectives successfully acbiered except capsule recovery after
ejecsion on 17th orbis. .
vi 1028 -200 19 August Same a5 DISCOVERER V.
vii 1051 206 7 November ' ‘Attained orbit successfully, Lack of 400-cycle power prevented sta.
" bilization on orbit and recovery.
viti 1050 212 20 November Attained orbit successfully. Malfunction prevested AGENA engine
. shutdoun at desired orbital rvelocity. Recovery capsule ejected bui
not recovered.
iX 1052 218 4 February 1960 THOR sbut dows premainsely. Umbilical cord mast did not verracs.
. Quick disconnecs failed, cansing loss of belium pressure. :
X 1054 - 223 19 February THOR destroyed at T plus 36 sec. by Range Safety Officer.
X1 1055 234 15 April Antained orbis successfully. Recovery capsule ejected on 171h orbir
: was not recovered. All objectives except recovery smccessfaully.
‘ achiet ed.
Xu 1053 160 29 June Lannch, ascent, separation, coast and ovbital stage ignition were

successful. Failed 10 achieve orbit becanse of AGENA attitude
during ovbital s1age booss. :

X 1057 231 10 August Attsined orbis successfully. Recovery capsule eiected on 17th orbit.
: Capiule was recoreved after a water impact with negligible damage.
All abjectives except the aivborne recovery were successfully achiered.

X 10546 237 18 August Attsined orbit successfully. Recovery capsnle ejected on the 1716 orbit
) and was successfully recovered by the airborme force. All objectises
: successfully achiered.

Xv 1058 246 13 September Atsained orbis successfully. Eiection and recotery sequence were
narmal. Capsule impact occursed south of the recorery forces: located
but luss prior ta betng retrieved.

wmins SEEARET | hs




MONTHLY PROGRESS—DISCOVERER Program
Flight Test Progress

DISCOVERER xv

integrator command. A comparison of Programmed
ond actyal orbital Parameters is shown in Table 1.

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

TABLE |. DISCOVERER Xv Programmed
Orbital Parameters -

prior to ejection was hot accomplished, As a result,
* the capsule impacted aboyt 1,000 miles south of the
impact point predicted prior 1o copsule ejection. Sub.
Sequent analysis indicates that the roll rote gyro was
not properly restraining the rote of sotellite roj
movements to the Proper frequency. This coused the

®  The capsule descent was tracked by the Howaiian
tracking station until re-entry; o €omputer run of this
data resylted in o revised impact point prediction.
Aircraft and the recovery ship “*Dalton Victory” were

ditions, g plan 10 drop Parachutists gngd q raft was
obendoned, ’

A$

® AMII15PDT on 15 September electronic contact
was lost. Fifteen minutes later, the gircraf lost sight
of the capsule which was then listing ang riding low

DISCOVErRer xv,

® DISCOVERER xvi is scheduled for lounch trom
Vandonberg Air Force Base in October, This will be
the first AGENA “g» vehicle 1o be launched, Vehicle

launch pad, The AGENA B is an improved version
of the AGENA VA% containing integrol Propellont
tanks which form part of the satellite skin ond having
double the propellant capacity.

® - The increased payload copability of the AGENA
“B” will permit use of exira batteries and control

DISCOVERER DIscovenga
xv xvi
(AGENA “A"HAGENA “B*)
ASCENT PARAMETERS
THOR Burnout Time,
seconds from lifioff 163 163
THOR Velocity ot Burnout, A v
fps . 13,860 10,610
AGENA Ignition Time,
seconds from liftots 2469 237
AGENA Burn Time, seconds nz 240
Injection Velocity, fps 26,032 25,964
ORBITAL PARAMETERS
Apogee, stotute miles 410 426
Perigee, staiyte 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 and Orbital
Parameters for AGENA “A” end AGENA “'p*
: Satellites _

WDLPM-4.2¢5
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Technical Progress

Second Stage Vehicles

® The results of an investigation into system and
equipment performance on DISCOVERER XV were
presented on 20 September. The presentotion
included analysis of the vorious problem areas
encountered; action taken to improve test procedures,
inspections and equipment specifications; ond action
fo incorporate improvements in DISCOVERER XVI.

® The XLR-B1Ba-? engine [seriol No. 307) wos
fitted with o new thrust chomber and subjected 1o o
full duration calibrotion run. The 240 second firing
was completed without appreciable nozzle throot
erosion, using a titonium uncooled extension which -
had previously completed a five day humidity test.
The nozzle extension was in excellent condition fol-
lowing the firing. This test completed the Preliminary
Fiight Rating Test for this engine which is now being
prepared for re-accepiance inspection prior to ship-.
ment to Arnold Engineering Development Center for
reliability testing.

Figare 2, Air Force technicians adjusting
electronic checkout equipment during
flight comirol checkonur of am AGENA
vebicle, Thir activity is taking place in
the Vandenberg Air Force Base missile
assembly building.

Figure 3. Change-o:er from AGENA "A” 10 AGENA "B" in the missile assembly bailding at
Landenberg Air Force Bae. The AGENA “A” on the right. it DISCOVERER NI’ which twas

lanieied on 13 September. One more AGENA “A" remains to be floun. On 1he left is the l
AGENA "B sebicle sckeduled fur lawnco in October 21 DISCOVERER X1°1. :

w : WDLPM-4-245 I




Figme 1. Avizet’s conception i MiID A4S
sading tright). Drawsnge bylow shag
complete 1wtz flaght 1ohicl, foghs)
lcf'lll-'l age u/)ld‘

aud AGENA B
4 Ir,ll . -

1,641

AGENA
l"ll

1,763

J.404
12,930

758

SECOND STAGE b
Weight—

Inert . 1,534
Poyload equipment J.246
Orbitol 4,780
impulse Propelionts 6.42)

Fuel (UDMM)

Oxidizer (IRFNA)

Other 606
GROSS WEIGHT (Ibs.) 11,809
Engine YiRgi.Bo-5
Thrust, Ibs. [vac.) 15,600
Spec. imp., sec. (vac.) 277
Burn Time, sec. 120

Restart Provisigns No

H; Bottle (Propeliont
Pressyrization)

7.2

XLR8).80.9
16,000
29
240
Yes

w| g |a

VHF/UHF

Hydraulic Package ;ommand Antenna

"'$* Band Beacon
AGENA

- ;,;7: . “'0
3 Oxidizer Tank :  Fuel Tank

VEHICLE

ATLAS

Main Engine

MIDAS, Configuration I, AGENA “B* Satellite

\I-— Solar Array

BOOSTER

“G” Payload
Infrared Sensor System

BOOSTER—ATLAS ICBM

Weight—Wet 15,100
Fuel, RP-1 74,900
Ouidizer (LOX) 172,300
i GROSS WEIGHT {ibs.) " 262,300
Engine—MA.2
Thrust (1bs. voc.) Soost 156.000
Swstoiner 82,100
Spec. Imp. {sec. voc.) Boost 286

Svstginer 310




ENTER ELLIPTICAL ORBIT
PERIGEE OF P o _
COAST ELLIPSE e 180° COAST: _
; ) - ~
AGENA ’ ~.
IST. BURN 7 s N
\ \
150 N, M1, / \
_ \
. . \ | AGENA 2 ND. BURN \
VERNIER SEPARATION ENTER
J~ SHORT coasT cmcu.l% ORBITeer |
REORIENTATION

( /—SUSTAINE_gl

: /
. 2000 N.mt. /
aoosr-—-\ \ /
Figure 2. : ) ) . )
Lannch-to-orbit trajectory for flights 3 and subseguent. From guidance system, with borizon scanner, provides attitude,
boost through separation guidance and control 'is provided velocity and directional control to establish the orbit and

by the ATLAS radio inertial system. The AGENA inertial vebicle orientation.

Proposed MIDAS system. Four sateliites spaced equidistant in each
of two orthogonal planes ar 2.00 n.m. altitude. Provides maximum
coverage of USSR with minimum number of satellites.

PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 117L when WS 117L was transferred
fo the Advanced Research Projects Agency.
ARPA subsequently separated WS 1171 into
the DISCOVERER, SAMOS and MIDAS Pro-
groms, with.the MIDAS objectives based on
an infrared reconnaissance system. The
MIDAS (Missile Defense Alarm System) Pro-
grom was directed by ARPA Order No. 38,
dated 5 November 1958 until transferred to
the Air Force on 17 November 1959, A ten
launch development plan for MIDAS [WS-
239A) has been opproved. Additional author-
izotion has been obiained to utilize two DIS-
COVERER flights (designated RM-1 and RM-2)
fo carry bockground rediometers in support
of MIDAS.

WDLPM-4-245




‘ 40°
i
|
: CONDITIONS:
2,000 a.m. oltitude
Two orthogonai pelar
. werbitol plones, four
§0° equi-spaced sotellites

in ecch plane.

fReodout Stetions
United Kingdom
North Atlanatic
Nerth Poxific

{

attitude,

rbit and
S— Figure 4.
Orbiting satellires detect infraved radistion emitted
by Soviet ICBM's in powered flight. Dait 1elem-
etered instantaneonsly to MIDAS Conivel Center
via far worth readosut stations. Decoded data vereal
approximately 1hé unmber of missiles laxucired and
“lamnch location. divection of iravel and buswing
characteristics, Probabilities of less thar 1.00 on
the abore map indicate the probability of ot least
one MIDAS satellite detecting an 1CBM launch.
Probabilities of 1.00 indicate thur more then sne
MIDAS sasellite will always be in position 10 detect
an ICBM launch. These fgure.v are bared on geo-
metric considerations of the jamily of sazellites and
gronnd readoxt station locations.
Neapon '
nsferred
Agency.
17L into
‘AS Pro-
ased on
em. The
em} Pro- _ v
No. 38, TECHNICAL HISTORY
‘erred to : .
9. A ten The MIDAS infrared reconnaissance payload is engi- AGENA *'B” configuration which will be programmed
AS (WS- : neered to uie a standard launch vehicle configura- to ploce the payload in a circular 2,000 nautical mile
a1 author- tion. This consists of an ATLAS missile as the first polar orbit.{ '
two DIS- stage and the AGENA vehicle, powered by o Bell _
nd RM-2) Aircraft rocket engine as the second, orbiting stage MIDAS |, launched in February 1960, did not attain
1 support (Figure 1). The final configuration poyload waight orbit because of o failure during ATLAS/AGENA
will be approximately 1,000 pounds. separation. .
The first two of the ten R&D flights us'ed the AGENA MIDAS 11, Igunched in May 1960, was highly success-
“A"” and ATLAS “D** vehicle programmed to place ful. Performance with respect to programmed orbital
the paylood in a circulor 261 navtical mile orbit. parameters was ouistanding. Useful infrared dato
Subsequent R&D flights will utilize the ATLAS D/ were observed and recorded. :
oumvazes — SECREY



SCANNING
SYNCHRONIZER
Figuse 5.
Simplified version of ground presen.
lation ’ymw (left) for Ji:ppla'y of
Zf’:a Jr;;:;::i:mu dala. The
is dis on a TV monitor
w with & map overlay. The chart below
DlSPLgZED shows data flow from the veadowt -

- Sations to decision-making agencies,
The MIDAS Conirol C‘ enter, or
other using agencies baving « corve.
lated ground stabilized display, can
determine when an actnal attack ba
been lannched. . A

SATELUTE l LONG PERSISTENCE C.RT.
- | POSITION |

DATA

- MIDAS ALARM EMPLOYMINT

PRESIDENT OF U. S.

DEPARTMENT OF DEFENSE

OTHER US ___ Nomap OTHER ALLIED
GOVERNMENT AGENCIES "MIDAS OPERATIONS CENTER | covsmusms ,

MIDAS TRACKING &
CONTROL CENTER

READOUT STATIONS

SPACE VEHICLE NETWORK

CONCEPY ' : v ‘
The MIDAS system is designed to provide three strategically located readout stations.
" continuous infrared reconnaissance of the The readout stations transmit the dola

. . - - : ~ directly to the MIDAS Tracking and Con-
Sovie nion. rve H con-
' U Surveillance will be trol Center where it is processed. It is then

disployed and evaluated in the MIDAS.
Operations Center (Figure 5). If an attack
is determined to be underway, the intelli-
gence is communicated 10 a central Deport-
bilities are shown in Figure 4. The system is ment of Defense Command Post for relay to
designed Oo"qc-complish instantoneous read- the President ond ofl notionel ,.'g'licfon,
out of acquired dato by ot leost one of ond defense agencies. '

" _— SECRET,  woueeas

ducted by eight satellite vehicles in accu-
_ rotely positioned orbits {Figure 3). The arec
under surveillonce must be in_line-of-sight
view of the scanning satellite. Mission capa-’
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6l | 62
JFMAMJJASONDJ FMAMJJASONDJFMAMJJASON D
IR RLEUEERERUEBHRERIEEEE S
‘VEHICLE . 14 1 '
comouumus ATLAS “D“/AGENA A . ATLAS “D”/AGENA “B"
~ MIDAS Launch Schedule
— : -
Facility Equipment* Fiight Function
_

Satellite Test Center ABC Operations control center of the system during the R&D program.
Directs m:clung station operations, controls satellite programming
ond communication system utilization, Receives and stores key
vehicle -and station data, determines vehicles ephemerides and
generates acquisition and tracking data to tracking stations.
Anolyzes systems operation and tclcme'ry and payload date.

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

Base (trcclung ond etry data ond trojectory measurements. Gathers payload dote,

date acquisition telemetry and tracking dato and transmits this data to the Satel-

station) fite Test Center.

Telemetry ships IKMS Ascent tracking and telemetry data reception through AGENA

o first burn period.
Vondenberg AFB NO Provides ground radio guidance system for booster guidonce
: during the lounch phase,

Northeast Station CDEFHMPQR Provides orbital tracking. Gathers payload date, telemetry and

{New Boston, New ’ m:clnng data ond transmits this dota to the Sotclme Test Center.

Hampshire) '

Southeast Africa JKM _To receive and record telemetry dota and provide limited track-

Station : ing during the AGENA second burn period.

Kaena Point, HIKLMTU Gathers supplemental Verlort tracking data during orbital passes.

Oahu, Hawaii

Kodiak, Alasko HIKLMTY Gothers supplemental Verlort tracking date during orbital passes.

Point Mugu Hi Ascent tracking for range safety; backup function.

Point Arguello v Mates vehicles, performs final system checkout prepares vehicle
for lounch and lounches vehicle.

*Equipment .

L. Plot Boards for Rador and TLM-18 Tracking Data

A. Model 1604 Computer M. Doppler Dota Gothering Equipment

8. Ground Presentotion Equipment N. AN/GOR-2 {XXA-2] Tracking and Monopulse Redar

C. Dato Distribution Equipment (PICE) O. AN/GRS-2 (XAA-2] Rote Measwring Sysmn

D. Dete Conversion Equipment P. - Timing (WWV) Equipment

€.~ UMF Tracting Equipment Q. VHF FM/FM Dato Acquisition Equipment

F. UKF Telemetry and Da'c Acquisition Equipment R, VHF PAM/FM Doto Acquisition Equipment

G. UHF Command Artero S. Migh Frequency Rodio Cammunications ond Teletype Circuits

H. VERLORT (Mod H) Rocor T. A .. ’ 9 for pre isition Direction of A

1. Teichehix Antenng U. Ce s0n Equip for Tel Transmusion of Rodar, TLM-18

J. TLM-18 Telemetey Ante=no - ond Doppler Tfodmg Deto in lmovy Formot

K Tel y R g end R ¢ Equipment V. Complete Lownch Focilities

GROUND SUPPORT FACILITIES
WDLPM-4-245 m




MONTHLY PROGRESS — MIDAS Program

Program Administration

® As a result of recent investigations by Space
Technology Laboratories on the significance of the
high energy tail of Van Allen protons, and their
potential effect on long.-life satellites, Lockheed has
been requested to develop speciol instrumentation to
be carried on MIDAS flights. Contrary to the present
theory that the domage cross section is inversely
proportional to energy, evidence has been found
that solar photovoltaic cells moy 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 and 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 copability. Because
of problems which developed in the horizon sen-
sor and related checkout equipment, this vehicle is
behind schedule. Based on delivery of o reworked
horizon sensor on 15 Oclober, it is scheduled to
complete the systems test phase on 12 December.

The scheduled launch date for this flight remoins 28
February 1961.

Technical Progress

Second Stoge Vehicles

® Assembly of the AGENA *“B” vehicles for the
fourth and fifth MIDAS flights is proceeding on
schedule. The vehicle scheduled for the fourth MIDAS
flight is now in final assembly.

Infrared Scanner Units

Infrared sconner units for flights 3, 4 and $ are being menvfoc.
tured by Boird.Atomic, Inc., and for flights 6,7 and 8 by Aerojst-
Generel Corporotion.

¢  The infrared detector payload scheduled to be -

carried on the third MIDAS flight has been delivered.
Acceptance testing of this payload will be completed
in early Oclober. The second flight paylead is sched-
vied for delivery on 15 October, Two more payloads,
one for backup purposes, remain to be delivered.

*  Temperature profile tests of the engineering test
model of the Baird-Atomic configuration are in prog-
ress in the High Altitude Temperature Simulation
Chamber.

Ground Support Equipment

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

Figure 6. A baciground radiometer of 1he pe 1o be carried on
DISCOVERER fights RM-1 and RM-2. The primary fusction of -
ticee freite will ke 10 pruvide background vodistion dats for ase 1n
tusure MIDAS jiigkss. Tixe witvogen spheres ave pavt of the aitrogen-
La- cooding nszew ulich couls the semsutire clement of the

adiameter.
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MIDAS flight wisch is crrently scheduled for Febra.
ar) 1961. The puayload checkous CquIPment is contsived
W the equipment racks shoun on the background.




SECRET" T

October. This equipment will be installed in the Sotel.
lite Test Center; o second unit will be instolled in the
Vandenberg Air Force Base Tracking station. The
late delivery of the equipment for the Satellite Test
Center will not offect the scheduled activation date.
Some revision of the integration activity will be
required; however, this will not offect the MIDAS
launch schedule. Delays in delivering the second
unit of ground station equipment, however, will cause
some slippage in the Vandenberg Air Force Base

tracking station activation date for support of MIDAS

flights.

Facilities

® A detailed evolvation of launch pad require-
ments for the MIDAS operational phase has been
accomplished. This study indicates the need for a
three-pad lounch complex during the éstablishment
of the operational network, and o requirement for
from two-to-three pads for maintaining the MIDAS
sotellite network once the buildup phase has been
completed.

’

® Final acceptance of North Pacific station tech-
nical facilities at Donnelly Flats, Alaske, was occom-
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

vecordor pnitall iy,

Donnelly Dome microwave relay station is scheduled

for completion on 15 December. Beneficial occy-
poncy of the remaining North Pacific communications
stations is programmed for | Jonvary 1961,

® Third Air Force has received authorization to
proceed with design of the United Kingdom station.
Design criterio now being prepored by AFBMD and
ossocicte contractors is scheduled for completion
in late October. Negotiation of governmeni-to-
government and technical agreements is scheduled
fo start early in November.

¢ Design of support facilities for the Southeast
Africa station is currently underway by an Air Force
Missile Test Center/Pan American Airways, Inc.,
team. Construction of facilities is scheduled for com-
pletion on 17 December with a stational operational
date of 31 January 1961. The government-fo.
Qovernment agreement for this station is still pending.

® All New Boston stotion support facilities located
on Grenier Field, New Hampshire, were completed
and accepled during the report period. Support facil-
ities on the New Boston station are on schedule.
Design of the data acquisition and processing
building modification has been completed ond o
construction contract is presently being negotiated.
Completion is scheduled on en incremental basis
with final completion scheduled for 1 January 1961,

Figare 8. Oteveal! t1ieu of the MIDAS ground o wipment currently
wustiiled 1w the Satellite Tost Center. The drawer [mﬁ
oseilingrapr equipment. The equipmens

ed out bunses the
racks in the resr howse tée Lape
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JABLE 7: SECOND GENERATION AREA SURVEILLANCE SATELLITE DATA

. ’ PERIGEE-
LAUNCH LAUNCH LIFE INCL. | PERIOD
NAME DATE VEHICLE DAYS) | (DEG) | (MIN) | 4POGEE
L # none 28 Feb 1963 TAT-Agena D - - failed to it
et Done |18 Mar 1963| TAT-Agena D 'y - fal er to grbit
’ | SR ol e i ke ¥

or v 1963-16 |18 May 1963 TAT-Agena D- -| 8 74.54 | 91.12] 96-113
Mo 1963-19 13 Jun 1963| TAT-Agena D ‘-:| 29.1 | 81.87 | 90.67 120-262
] 1963-25“ 127 Jun 1963| TAT-Agena D /c| 29.7 81.6 | 90.5 | 123-248
¢r ol 1963-32 - |31 Jul 1963| TAT-Agena D --5] 12 74.95 | 90.4 98-257
bl 400 1963-34 125 Aug 1963| TAT-Agena D «o'| 18.6 75.01 | 89.4 | 101-200
1963-37 23 Sep 1963| TAT-Agena D /e'| 18.2 | 74.90 | 90.63 101-276

P 1963-42 |29 Oct 1963 TAT-Agena D /s | 83.51] 89.90 | 90.84 174-215

¥ P 1963-55- 121 Dec 1963 [1s.TAT-Agena D /67 A8 | 64.94 | 89.96 110-222
5w ¥y 1964-08 15 Feb 1964 |v-:«TAT-Agena D _ 76.95 | 90.86 | 112-278

#438%  none 24 Mar 1964| TAT-Agena D-f | ailed + orbit{ 111-279
T i 1964-22 27 Apr 1964 | TAT-Agena D> | 28.19) 79.93 | 90.77 93-268

e v 1964-27 4 Jun 1964 | TAT-Agena Dsw. | 13.94| 79.96 | 90.27 | 110-289 !
o]t 196432 19 Jun 1964 TAT-Agena D | 26.81(85.0 | 90.95| 113-288
gz 7 1964-37 110 Jul 1964 | TAT-agena D | 26.52] 84.98 | 91.00 114-273

(1 b} 1964=43 5 Aug 1964 | TAT-Agena D ‘| 26 79.96 | 90.71| 108-291
.+ 17 1964~56 14 Sep 1964 | TAT-Agena D | 21.7 | 84.96 | 90.88 114-275
1964-61 5 Oct 1964| TAT-Agena D | 20.5 | 79.97 | 90.75 118-260
1964-67 17 Oct 1964 | TAT-Agena D 3| 17.27) 74.99 | 90.59 | 113-280
1964~71 | 2 Nov 1964 | TAT-Agema D 1] 25.33 79.95 | 90.7 | 113-212

1964~75 18 Nov 1964 TAT-Agena D /| 17.45) 70.02 | 89.71 | 114-256
1964-85 19 Dec 1964 | TAT-Agena D /o:r| 26.06 | 74.97 - 90.46 | 149-165

1964-87 - 121 Dec 1964 | TAT-Agena D | 21.64) 70.08 | 89.5 113-263
1965-02 15 Jan 1965 | TAT-Agena D 25.0 | 74.95 | 90.52 | 111-236
1965-13 25 Peb 1965 | TAT-Agena D 20.92] 20.92 | 75.08 | 116-166
1965-26 25 Mar 1965 | TAT-Agena D 10.1 {10.1 | 96.08 110-296

1965-33 29 Apr 1965 | TAT-Agena D 26.5 | 26.5 | 85.04 | 124-207




TABLE 7: SECOND GENERATION AREA SURVEILLANCE SATELLITE DATA

(Continued)
. PERIGEE-
NAME oare VEHICLE BAve) | (DEG) | (MiN) | APOGEE
1965-37 18 May 1965|  TAT-Agena D | 28.24 | 28.24| 75.01| 110-227
1965-45 9 Jun 1965] TAT-Agena D | 12.58 | 12.58| 75.07| 114-290
1965-57 19 Jul 1965| - TAT-Agena D | 29.25 | 29.25| 8s.05| 113-254
1965-67 |17 Aug 1965 TAT-Agens D 54.40 | 54.40] 70.04| 113-254
none "2 Sep 1965 TAT-Agena D failed to orbit
1965-74 22 Sep 1965/ TAT-Agena D |18 80.01| 90.04| 119-228
1965-79 S Oct 1965 TAT-Agena D | 24.01 | 75.05| 89.75| 127-202
1965-86 |28 Oct 1965| TAT-Agena D | 19.81 | 74.97 | 90.54| 110-269
1965-102 9 Dec 1965 TAT-Agena D | 16.78 | 80.04| 90.72] 114-273
1965-110 |24 Dec 1965] TAT-Agena D | 26.59 | 80.01| 90.83| 111-279
1  1966-07 TAT-Agena D | 24.67 | 75.05| 90.64| 116-266
98196618 /- TAT-Agena D | 19.83 | 75.03| 90.59| 111-270
1966-29 /::7% TAT-Agena D | 18.43 | 75.06 | . 89.56] 121-195
none TAT-Agena D failed to orbit '
1966-42 /<7024 Bay 1966| TAT-Agena D | 16 66.04 | 89.00] . 112-169
1966-55 />¢|'21 Jun 1966] TAT-Agena D | 22 80.10| 90.15| 121-229
1966~85 /2 ep 1966] TAT-Agena D 21.90 | 85.13| 90.87| 118-276
1966-102/.5] 8 Kov 1966|  TAT-Agena D WOIG ioo.os '89.42| 108-199
1967-02 /¢i1] 14 Jan 1967 = TAT-Agena D P'1°18. 80.07 | 90.13] 113-238
1967-15 /<5 eb 1967| TAT-Agena D | 17.02 | 80.03| 90.12| 113-238
96729 /o 1967] -TAT-Agena D 17.65 | 85.03] 89.45] 104-204
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TABLE 9: DATA

IENRR N Ry

ON THIRD GENERATION AREA SURVEILLANCE LAUNCHES

N

Thoeod = 17T ‘
; 1966-72 /71’9 Aug 1966 | LTTAT-Agena D “-{32.20 [100.12 | 84.35| 121-179
| t-itfe  1967-43F“ | 9 May 1967 | LTTAT-Agena Dsv|64.62 | 85.10 | 94.36 | 125-485
i fofe  1967-625"" {16 Jun 1967 LTTAT-Agena D |33.16 | 80.02 | 89.97 113-229 |
' 1967-76 - | 7 Aug 1967 | LTTAT-Agena D [24.85 | 79.94 | 89.72 | 109-216
Hafcs)|  1967-87 15 Sep 1967 | LTTAT-Agena D {18.69 | 80.07 | 89.95 | - 94-243
e 1967-109% | 2 Nov 1967 | LITAT-Agena D '] 29.83 | 81.53 | 90.47 | 114-256 ‘
1967-102 | 9 Dec 1967 | LTTAT-Agena D |15 81.65 | 88.45 | 99-148 NS
P’ 1968-088~ (24 Jan 1968 | LTTAT-Agena D-if|33.54 | 81.48 | 90.55 | 110-269
e 1968-20 |14 Mar 1968 | LTTAT-Agena Di§26.22 | 83.01 | 90.20 | 111-244
1968-39 1 May 1968 | LTTAT-Agens D |14 83.05 | 88.58 | i03-152 §
| #w- 1968-528"" |20 Jun 1968 | LTTAT-Agena D'v%s| 25 84.99 | 89.75 | 121-204
1968-65 7 Aug 1968 LTTAT-Agena D [19.45 | 82.11 | 88.60 | 95-161
th. 1968-78%" 118 Sep 1968 | LTTAT-Agena D#:r|19.25 | 83.02 | 90.12 | 106-246 .
1968-98 3 Nov 1968 [-«LTTAT-Agena D  [19.99 | 82.15 | 88.90 | 94-180 ¥ /
Sl 1963-_};}2; 12 Dec 1968 | LTTAT-Agena D | 15.65 agi’.'g 88.67 ,_1,9&6"-_-1/.'3; 7 191/
wolt-ev | 1969-10+ | 5 Peb 1969 | LTTAT-Agena D |18.80 81.54.| 88,70 | 1l1-149
nso tlere 1969-263~ |19 m-nsva LTTAT-Agena D/ 4.35 | 83.04 | 88.73 | 112-151
oc /A]w. 1969-41¢“" | 2 May 1969 | LTTAT-Agena Dror{21.35 | 64.97 | 89.54 | 112-204
70T 1969-63 26 Jul 1969 | LTTAT-Agena D |30.44 74.98 | 88.49 | 111-138 N
£ qu 1969-793“ |22 Sep 1969 | LTTAT-Agena Dnr2}19.74 | 85.03 | 88.83 111-158 3
o' | 1969-105 | 4 Dec 1969 | LTTAT-Agena D |36.26 | 81.48 88.61 | 98-157 2%
Uil efith 1970-163 | & Mar 1970 | LTTAT-Agena Diisc|21.98 | 88.02 | 88.76 | 104-161 K&
. - ¢ 1970-40!" 120 May 1970 | LTTAT-Agena Drr7|27.53 | 83.00 | 88.62 | 101-154"
. 1970-54  [23 Jul 1970 | LTTAT-Agena D [26.99 | 60.00 | 90.04 | 99-249 %’///////
(41-1970-988 118 Nov 1970 | LTTAT-Agena D /% 22.78 | 82.99 | 88.70 | 116-145
e none 17 Feb 1971 | LITAT-Agena D failed fo orbit | ////
ool 197122 24 Mar 1971 | LITAT-Agena D |18.81 | 81.52 | 88.56 | 98-154 //
(+ #11971-76 |10 Sep 1971 | LTTAT-Agena D id25.02 | 74.95 88.48 | 9s-15:0NEN
©-»|+'1972-32707 |10 Apr 1972 | LTTAT-Agena D |22.77 | 81.48 | 88.85 | 97-173 A
Wt 1] 0411297239 70,"[4S May 1972 | Lrrat-agena b |10.20 | 96.34 | 89.17 ) 99-191 |




