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FOREWORD

During this reporting period, the successful flight of DISCOVERER
Xl marks an important step in the program. All test objectives, except
~ capsule recovery, were completely achieved, Capsule. recovery objec-
tives were parttially achieved. THOR performance, separation, AGENA
ignition, and orbital injection were excellent,

A successful MIDAS launch was accomplished on 24 ‘May. Perform-
ance with regard 1o altainment of planned orbital parameters was
outstanding. :

Each system covered in this. report is preceded by concise history
of odminism:ﬁon, concept and objectives, making the quarterly report
more meaningful in terms of total program objectives,

/” O. J. RITLAND

Maj. Gen., USAF
Commander

Z
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The DISCOVERER Program consists of the design,
development and flight testing of 29 two-stage
vehicles, using the THOR IRBM as the first stage
booster and the AGENA as 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 fo
AFBMD. On 14 November 1959, program respon-
sibility was transferred from ARPA to the Air Force
by the Secr.hry of Defense. Prime contracior for the
program is Lockheed Missile and Space Division.
The DISCOVERER Program will perform space
research in support of the advanced militory recon-
naissance satellite Mrums.

PROGRAM OBJECTIVES

(a) Fiight test of the satellite vehicle airframe, pro-
pulsion, éuidcnm and conirol systems, auxiliary
power supply, and telemeiry, tracking and com-
mand equipment.

(b) Attaining satellite stabilization in orbit.

{ef Obhining. satellite intetnal thermal environment
data, ' .

(d) Testing of techniques for recovery of a capsule

ejected from the orbiting satellite.

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

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

PROGRAM SUMMARY

Early launches confirmed vehicle flight and satellite
orbit capabilities, dovelop_cd system reliability, and
established ground support, tracking and data acqui-
sition requirements. Later in the program, biomedical
and advanced engineering payloads will be flight
tested to obtain support data for more advanced
space systems programs. DISCOVERER vehicles are
launched from Vandenberg Air Force Base, with
overall operational control exercised by the Satellite
Test Center, Palo Alio, California.

Tracking and command functions are pe-rformed by
the stafions listed in the Table on page A-4. A history
of DISCOVERER flight to date is given on page A-5.
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SICOND STAGE
Weight—

Inert

Payload equipment

Orblial

impuise propelionis

Other

TOTAL WEIGHT
Engine Mode!

Thrust-Ibs., vac.

Spec. Imp.-sec., voc.

Burn time-sec.
THOR BOOSTER
Weight=Dry

Fuel
Oxidizer {LOX)

GROSS WEIGHT (lbs.)

Engine

Thrust, Ibs. (S.L}

Spec. Imp., sec. is.L)

Burn Time, sec.

14 fout
AGENA “A™
19.5 foot
AGENA "9~
78.2 foet
-
AcENA N\ ;
g \’\7' WY g
Y )
Ao 0 L
1,262 - 1328 1346 -
-_42 887 913
1759 2,215 2216
6,525 12,950 12,950
__31_.. 31 L1k
8,862 15476 15722
YiR8i-Ba-5 XLR$1-Ba.7 XLRS1-Bo-9
. 15,600 15,600 16,000
277 277 290
120 240 240
DM-18 : DM-21
6,950 5,950
33,750 33750
68300 _68.300
109,000 ) 108,000
MB-3 MB-3
Block 1 Block 2
152,000 167,000
2478 247.8
163 163
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NOSE CONE
‘ Telemetry ships are positioned as required by the
specific mission of each flight. Figures 2 and 3 show / " AGENA “at
a typical launch trojectory from Vandenberg Air AGEa vA”
Force Base, and figure 3 shows schomohccliy a typ- '
ical orbit. An additional 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 near -the < ' /-
Hawaiian Islands, and o recovery force activated.
Techniques have been developed for aerial recovery \
by C-119 dircraft and for sea recovery by Navy q (\ ' FUEL AND
s surface vessels. The recovery phase of the program " oxioizen
4 has provided advances in re-eniry vehicle technol- ’ N
’ ; ogy. This information will be used in support of more \ {‘ '
e advanced projects, including the return of a manned | |
satellite from orbit, 41 ‘
Y \ SEPARATION
. FLIGHT VEMICLE i h : PLANE
- . 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 3 LIUM |
two. THOR configurations and three AGENA configu- SPHERES
rations used are given on page A-1. p ULLAGE ROCKETS
: NITROGEN
_AGENA VEHICLE DEVELOPMENT : SPHERE  TENGINE (Uoum)
Tho AGENA vehicle was originally designed by the gas jet system for orbital aftitude control. An urgent
Air Force as the basic sateflite vehicle for Advanced need for attaining higher altitude orbits resulted in
Military Reconnaissance Satellite Systems Programs. development of the AGENA “B’ versions which
Basic design' was based on use of the ATLAS ICBM included doubling the propellant capacity and addi-
as the first stage. ATLAS trajeciory characteristics and tion of engine restart and extended burn capabilities.
the stringent eccentricity requirements of the The YLR81-Ba-5 version of the LR81-Ba-5 engine,
advanced programs led fo the selection of a guid- developed by Bell Aircraft for B-58 aircroft, is used
ance system svited fo achieving orbital injection in a on AGENA “A” vehicles. )
horizontal affitude. As a result, an optical inertial : , , .
, . Early AGENA *'B” vshicles will use a later version of
. yrlem wos developed for vehicle guidance and @ LT ine (YLRE1-Ba.7), redesigned to use
- Y unsymmetrical dimethyl hydrazine fuel instead of
» JP-4. The majority of AGENA "B" vehicles wil use
. .. B ] nozzle
T explansion ration of 45; I and providing o further
1 -1
‘;'w:-.:._ “t increase in porformanco cupublmy :
- T i i
~pot7i L . GAS JET
et - SYSTEM
H b PERFORMANCE '
» CAPABILITIES
-~ ALTITUDE
I N 200-20,000 MILES
" ATTITUDE
ROLL — 0.] DEGREE WHEEL PACKAGE
PITCH - 0.1 DEGREE ) '
YAW ~ | DEGREE HORIZON
SENSOR
LINES OF SIGHT—HORIZON SENSING
Page 2 m WDLPM+4 211



duration, 78 n.m. downrange, guided by pro-
grommed outo pilot.
2. Coust Peried— 2.4 minvies duration, 1o 380
n.m. downronge; guided and oftitude conirolled
by inertiol reference programmer, horizon scan-
ner, gas reaction jefs. Receives AGENA fime to
fise and velocity 10 be gained commands,

3. Second Siege Pewered Fight—2 minvtes
duration, %0 770 n.m. downronge. Guided ond

coatrolied by inertial reference progrommer, hori-
0 sconner, gas reaction jels {roll) gimballing
engine, occelerometer.

4. Vebhicde Rearients to Nese Af—2 minutes
duration, to 2,000 n.m, downrange. Guided ond
controlled by inertiol reference programmar, hori-
Ton scanner and ges reaction jots. :

5. In-Orbit— Guided ond controli d {some as 4).

. Powmd F ,'.’h' Tl'aieﬂory . ” 1. First Stage Powered Hight--2.5 minvtes

“

‘o ; [
Orbital Trajectory | |
Schemutic presewtation of orbital trajectory following lanneh
Jrom Vandenberg Air Force Base. Functions berformed by

each station and o listing of equipment nsed by each station,
is giten un page A4, :

.
T

RECOVERY CAPABILITY

This objectite was added 10 the program
after the first launch achiered rebicle
ight und orbis objectives successfally,
1t includes 1he oriemtation of 1he satellite
- vebicle 10 permit « secoverable capsule to
be _ejected from the mose section of the
AGENA vebicle, Ejection i programmed
fo occxr on command on the 171h orbiy,
for capsule impuct within the predeter-
mined recorery area somih of Hawdii,
Aircraft and sarface vessels ase deployed
within the area as 4 recovery force.

CAPSULE RECOVIRY SEQUENCE

Capsale “ejection commang 71 1ews 10 the satelliie § by the
Chiniak, Alaska siation om the 16th orbit. The vehicle
reorients its position (see inset) 1o permit eiection to occur
ou, & re-eiiry trajectory on the 17th orbit, T, recovery cap.
sule parachute is activated # abowt 30,000 feet, und

capsule beacon transmits « vadio :ii:al for tvacking purposes,

The recovery force is deployed ix §; recovery (impact) areq.

WDLPM4 211 . ~ | | Page 3




. Facility Equipment . Flight Function o

Satellite A Over-all control, convert trocki‘ng stations dota to obtain a predicted orbit
Test Center . and generate subsequent ephemerides issue acquisition data to tracking
stations for subsequent passes, predict recovery area.
Vandenberg AFB 8CDEFGHIUK . Launch, ascent and orbital tracking, telemetry rocepﬁoﬁ, trajectory meos-
; urements including time to ignite ‘second stage,
4 )
¢ l Point Mugu BCDEFGHIKL Ascent tracking and telemetry data reception, fransmits command to
. ignite and shut down AGENA ivia guidance computer).
Telemetry Ship DF . Final stage ascent tracking and telemetry datg reception.
. (Pvt. Joe E. Mann) . .
-‘ * Annette isiand, - Activity ot this station terminated | December 1959 dye to fund limitations,
Alasko {tracking : '
station)
Cape Chiniak, ~ BDEFGHIK - Orbitol tracking and telemetry data reception, including first pass acquisi-
Alaska ltracking tion, recovery capsule ejection and impoct prediction.
~  station} :
Koena Point, BCDEFGHIK Orbhaf tracking ond Ielemefr.y dato reception,
Oachy, Hawaii
lfro.cking station)
Hickom AFB Over-all direction of capsule recovery 'operotions.
Oahv, Howaii
. Equipment ) : ’
a. 2 UNIVAC 1103-A digital computers : h. Plot boards for rodor and TLM-18 trocking date
v b. VERLORT (Modified Mod Ii) rador . i Conversion equipment 'or'toldyu_'mqmmion of rador,
‘ ¢ TLM-18 seif-tsacking telemetering antenna ) :lMIB ?"d doppler "“:"'9 data in bmorr ‘°""°' '
d. Tii-helix ontenna i A :::t::ol;on progrommer for pre-acquisition direction of
e. Doppler range detection equipment : k. Ground command 1o sotellite lransmission equipment
t. Telemetry 1ape recording equipment I Guidance computer '
9. Telemelry decommutators for reof lime dalo presentotion :
Page 4
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C. THOR—DM-21 / AGENA “8*

Page 5 v

A.  THOR-DM.18 / AGENA “A* B. THOR—DM-21 / AGENA e
. MB-’3> Block 1 XLR81-Ba-7 MB-3 Block 2/ XLR81.8qa.-9
Flight History
DISCOVERER ' AGENA THOR
No. No. No. Fiight Dute Remorks
0o 1019 160 21 Janva AGENA desiroyed by malfunciion on pad, .
i THOR 'Of:"i.lid f:r ucfa: [i:MoXI’I‘.‘ .
i 1022 163 28 Feb 1959 f;ta;d orbit successiully, Telemetry received for 314 seconds after
ift-of. - .
] 1018 170 13 April Atsained orbit successially. Recovery capsule ejectod on 174h orbis
was 8ot recovered. All objectives excepl recovery successfully achieved.
{[]] 1020 174 3 June Launch, ascent, separation, coast end orbital booss successful. Failed
10 achieve orbit becanse of low berformance of satellite engine.
Iy 1023 179 25 June Same as DISCOVERER I11. '
\4 1029 192 13 August All objectives snecessfully achieved except capsule recovery after
ejection on 17th orbis. ‘ :
vi 1028 200 19 August Same a5 DISCOVERER V.
vii 1051 206 7 November Andined orbit swccessfully, Lack of 400-cycle power prevented sia-
bilization on orbit and recovery. ]
vii 1050 22 20 November Asiained orbit successtully, Malfunciion Prevented AGENA engine
sbutdown &t desired orbial ve ocity. Recovery capsule ejecied buy
not recovered. ,
IX 1052 218 4 February THOR sbat down premasnrely. Umbilical cord wast did not retract,
. Quick dis, t failed, 8 loss of belium pressure,
X 1054 223 19 Febrvary THOR desiroyed as T plns 56 sec. by Range Safety Officer. .
xi 1055 234 15 April Atruined orbit successfully. Recorery capsule ejected on 17th orbit
wds Mot recovered. All" objectiver exceps recorery successixlly
achieved,
TABLE ),
WoLPMA 21 e



A. BRIEF OF PROGRESS

DISCOVERER XI was lounched from Vandenberg Air Force Base on 15 April.
Launch, first stage THOR performance, sopomﬁon, AGENA ignition, and
orbital injection were excellent. All program objectives were attained with
the exception of capsule recovery. Successful recovery was pfevonted by
capsule ejection on a higher than nominal re-entry trajectory. Intensive
testing of recovery system components has been initiated to provide maxi-
mum pmbobiiily of successful recovery on future flights,

Launch date for DISCOVERER Xii is dependent upon the installation of the
diagnostic payload and the completion of the recovery system test program.
Additional telemetry receiving stations are being provided for this DIs-
COVERER flight.

All AGENA “A" vehicles for the DISCOVERER Program were delivered to
Vandenberg Air Force Base during March. The first AGENA “B" vehicle
was delivered to Santa Cruz Test Base on I March. Testing of nozzle exten-
sions for the XLR-81Ba-9 engine (AGENA “'B") was confinued at Bell Aircraft
and Arnold Engineering I?evelépment Center during the quarter,

-The manufacture of two transistorized S-band beacons was completed in
March. Type testing of the first beacon was completed in April and the first
flight beacon was delivered to LMSD for installation in the AGENA “B**
vehicle.

The construction contract for the Vondenberg - Air Force Base propellant
storage and disposal facility was awarded in April with completion sched-
uled for September. The conversion of launch pad 5 ot Yandenberg Air
Force Base to AGENA "B capability has been started. All ground hondling
and service equipment necessary to make the change has been shipped to
the site. Changes also are being incorporated into the propellant loading
system to permit two acid trucks to load propellant into the vehicle
simultaneously. ‘ -



SUCCESSFUL DISCOVERER
. Xl launch on 15 Apiil.

Fitteen commands received
and verified.

Recovery capsule spin rockets
may not have fired.

Intensive recovery
system component fest
program is initiated.

Increased telemetry
of payload recovery
sequence.
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B. TOPICAL SUMMARY
1. Flights

a. DISCOVERER XI was launched from Pad 5, Vcndenbefg_Air
Force Base, at 1230 PST on 15 April. The countdown proceeded very
smoothly despite high winds. Terminel countdown fime was only 12
minutes, 45 seconds. Launch, first stage THOR performance, separa-
tion, AGENA ignition, and orbital injection were excellent. The resuit-
ing orbit. has a periges of 109.5 statute miles, an apogee of 380
statute miles, an eccotihid'y of 0.033 qnd an orbital period of 92.3
minutes. .

- . Acquisition was accomplished by every siation on every pass.
All fifteen commands were received and verified by the satellite. The
horizon scanner, inertial reference package, and gas jet control system
functioned exiremely well, resulting in excellent sateilite attitude stabi-
lization. The satellite power supply, including the two advanced design
static inverters, performed efficiently. The main batteries lasted through
the 26th orbit, i

c. Telemetry dota indicate that the rdcovcry capsule was ejected
on the 17th orbit as p]onncd. The predicted re-eniry trajectory did not
occur. A good track of the capsule telemetry was obtained .by the:
Kaena Point station. Capsule separation and retro-rocket firing were
verified. However, spin rocket firiug was not verified. -

d. The high re-entry trajectory of the recover} capsule has
resulted in an intensive recovery system component test program. This
program is designed to gdther information from which corrections will
be made to assure ﬁoximum probability of recovery on Subsequent
DISCOVERER flights.

e. As part of the diagnostic program a more complete “‘bios-
som” telemetry package is being instalied to monitor the DISCOVERER -
Xl capsule recovery sequence. This package will provide information
on all phases of capsule ejection including retro, spin, and de-spin
rocket operation and parachute deployment sequencing.

T C rems



Holloman Air Force Base
and Santa Cruz Test Base
conduct recovery system
fest progiam.

DISCOVERER XI carries
doppler beacon and opftical
tracking lights.

Increased telemetry
receiving stations
provided for DISCOVERER
Xi flight.

All AGENA “A* vehicles
delivered.

Three AGENA “B”
vehicles complete hot
firing tests.

f. Porfions of the recovery system test program are being con-
ducted at Santa Cruz Test Base and at Holloman Air Force Base. Spin
rocket firings have been checked in o series of capsule drop tests at
Santa Cruz. At Holloman, functional phases of the recovery system are
being tested in a series of capsule drop tests from balloons.

g- DISCOVERER XI was the first orbiting AGENA o carry the
dual-frequency doppler beacon {Applied Physics Laboratory} and
four opfical tracking lights. Satisfactory tracking of both systems was’
achieved at stations in the United Stotés and abroad. Sufficient data
‘were received io indicate ' successful performance of the system.
Although the APL beacon is being displaced by a portion of the diag-
nostic payload for the next DISCOYERER flight, the optical tracking
lights will be operational. Subsequent AGENA “A” DISCOVERER
vehicies will carry the complete system. '

h. A flight readiness date for the launch of DISCOVERER X}

. depends upon the installation of the diagnostic payload and the com-

pletion of the recovery system test program. Deployment of the
recovery force is being revised for this flight. Telemetry receiver equip-
ment is being installed on Christmas Island in the South Pacific to
provide telemetry reception if the re-entry trajectory carries the cap-
sule beyond the planned recovery range. Ground tracking stations
having telemetry receiving equipment are located ot Kodiak, Alaska,
Kaena Point, South Point and Barking Sands, Hawaii. Additional
telemetry reception will be provided by five C-54 aircraft and’ three
surface vessels, the Pvt Joe E. Mann, the Dalton Victory, and the Haiti
Victory. All phases of the DISCOVERER Xl payload recovery sequence
from ejection through parachute deployment will be transmitted.

2. Technical Status
a. Second Stage Vehicles

(1) The final AGENA “A” vehicle for the DISCOVERER Pro-
gram was delivered to Vandenberg Air Force Base during March,

(2) The first AGENA “B* vehicle (XLR-BIBS.-_Z .engine) wuas
delivered to Santa Cruz Test Base on | March. The vehidle was installed
in test stand 2 and hot firing tests have been conducted. Both this
vehicle and the third AGENA “B” delivered from manufacturing have
completed their hot firing tests and have been returned to the Systems
Test Area for rework and a second systems check prior to Ai%‘!‘*
acceptance. The second AGENA “p* vehicle is in storage following
Air Force acceptance on 3 May. ‘ '




Nozzie extension tests
continue af Bell Aircroft
and Arnold Engineering
Development Center.

Thrust chamber erosion
pnblqm on XLR-81Ba-9 engines.

Transistorized S-band
beacon installed in
AGENA “B” vehicle.

Delivery of test
capsule (USE-77) is
delayed until August.

One hundred pin
vmbilical system will
be installed in
DISCOVERER Xxvii,

New ground handling
equipment delivered
in April.
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{3) Testing of nozzle extensions for the XLR-BIB@_Bgine
continved at Bell Aircraft and Arnold Engineering Development Cen-
ter throughout the quarter. All tests of the 45:] area ratio mamum
nonles bcve bun wccessful This nozzle has been released to pro-'
duction und will be used on ﬂmht vehicles. A test series was initiated
on 6 May including starts ‘and restarts at temperatures of plus 20 and
minus 10 degrees Fahrenheit. Development of an uncooled nozzle

which will provide o waeight savifigs of five-to-ten pounds and simplify
fabrication is being confinued. '

(4) Acceptance tests of the XLR-81 @n‘gm. at the con-
tractor’s facility revealed erosion of the thrust chamber throat. Cor-
rective action to eliminate the crosuon is Underway and successful
modifications are anticipated at an early date.

b. Beacons

The manufacture of two Ironsistoﬁied S-band beacons was

~ completed during March. One of the beacons will be used for type

testing and the other will become the flight article for the first AGENA
"B flight. Type testing of the first beacon was completed during April
and the first. flight beacon was delivared to LMSD for installation in
the AGENA “B” vehicle. :

¢. Biomedical Capsules

Delivery of the test capsule (USE-77), 10 be used in the special-
ized biomedical environmental testing of Mark 1l flight components,
has been delcyed until August. Upon arrival a series of vibration, cen-
trifuge, and impact tests will be conducted to assure reliable flight
oporohon

d. Ground Support Equipment

(1} Replacement of the present 200 pin umbilical system with a
100 pin system will begin with the launch of DISCOVERER XVIi. The
new system also will provide increased reliability- by permitting sim-
plification of checkout procedures, and will reduce over-all manhour
requirements.

{2) A ground handling dolly adaptable for either AGENA “A"
or “"B" configurations was introduced in April. The AGENA vehicle
will be mounted in the dolly during assembly ond checkout. A new
vehicle transporter for transfer of AGENA "“B* vehicles between LMSD,
Santa Cruz Test Base and Vandenberg Air Force Base aiso was placed
in service in April,




AGENA “‘B” facilities
checkout vehicle for use
at Vandenberg Air Force
Base completed.

Modification of Hawaiian
tracking stafion to

support the TIROS project
was completed on schedule.

Vandenberg Air Force Base
propeliant storage and
disposal facility

construction contract
awarded. Conversion of Pad
5 at Vandenberg Air Force
Base to provide AGENA “'B"
capability has started.

(3) An AGENA “B" facilities checkout vehicle for use at Van-
denberg Air Force Base was completed during April. This vehicle is
capable of facilities checkout for the DISCOVERER, SAMOS, and
MIDAS Programs.

3. Facilities

o. Hawalian Tracking Station—~Modifications to the Hawaiian
tracking station, in support of the NASA TIROS project were completed
during March. Changeover fime between brogroms was approximately
20 minutes.

b. Vandenberg Air Force Base—The construction contract for
the Vandenberg Air Force Base propeliant storage and disposal

" facility was awarded in April with completion scheduled for Septem-

ber. The conversion of launch pad 5 ot Yandenberg AFB to AGENA
"B” capability has been started. All ground handling and service

- equipment necessary to make the change has been shipped to the

site. Included is the new mast extension required to accommodate the
greater length of the AGENA “B* vehicle. Changes also are being
incorporated into the propellant loading system to permit two acid
trucks to load propellant into the vehicle simultaneously.



. BOOSTER~ATLAS ICBM

15,100

Weight—Wet
Fuel, RP-1 74,900
Oxidizer {LOX) 172,300
GROSS WEIGHT (lhe.) 262,300
. Engine—MA-2
o Thrust (Ibs. vac.) Boost - 356,000
Sustainer 82,100
Spec. Imp. {sec. voc) Boost 286
Sustainer 310
AGENA AGENA
SECOND STAGE upn g
-F. Weight—
g' inert 1,508 1,695
. , Payload equipment 2,608 3,
§ Orbital 4"3 ‘;{g
H impulse Propelioats 64 &
Oﬂo:'mw i/ 606 718
. GROSS WEIGHT {tbs.) 11,201 18421
. YiR81-8a-5 ° XLR8}-Bo-9
<. h?b:ﬂ, Ibs. {vac) Isg M%
Spec. imp,, tec. (vac). :
I::‘n-c, sec, 120 240
) Figure 1.
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Arlisis’ concept of SAMOS satellite.

ine drawing of complete flight WS 117L was transferred fo the
f:bizl: (rgst mf{ dclﬁlcd ﬂttmgaf Advcneod Research Projects Agency
basic AGENA upper stage (left). sarly in 1958. ARPA separated
: WS 1171 into the DISCOVERER,
SAMOS and MIDAS programs with
the SAMOS objectives based on a
visval ond ferret reconnaissance
NOSE CONE system. On 17 November 1959
responsibility for this program was
fransferred from ARPA 1o the Air
Force by the Secretary of Defense.
PROGRAM MISSION
The primary mission of the SAMOS advanced
reconnaissance system is to provide visual. and
< m".‘é‘.z‘é:" electronic reconnaissance of the USSR and is
TANK allied nations. Efforts include development of
(‘ SecTion hardware to permit: :
. "a. Determination of characteristics of enemy
’ elecironic emissions,
SEPARATION b. Verification of known targets, detection of
PLANE unknown targets. .
¢. Location and evaluation of defenses,
] d.  Evaluation of military and industrial
t strength, , .
LM e, Assoumontofhigh-yiddwcapdns damage,
SPHERES f. Reconnoitering of troop movements,
ULLAGE ROCKETS 9- location of naval forces throughout . the
';;’I’ERQR?N world.

NE (UDMH)

oo 2]alon

PROGRAM HISTORY
ThoSAMOSProgmnmlndudod' )
in Weapon System 117L when

Page 11
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Figwre 2. Typical SAMOS trajectory, lewnch- to-orbsz. ",

- Ferret Reconnaissance...

- Pigure 4. The Ferret seconndissance system will gasher date from electsonic emissions over areas of intesess.

Pagel2 ~ WDLPM+4 211



Figure 3.
Se. ic of SAMOS system
INFORMATION in':;nm'ond orbis, When the
satellite ;’: over the area of

interest the sensing e Xipment
is turned om (. nM
gashering). When it leaves
the area of intevest the sens-
ing equipment is turned o
...f‘a'j’l. Tencig dats 3 pred

- essed (Information storage).
When the vebicle comes wgitb-
in range of a grownd receiv-
ing station, the data will be
read-ont xpon command for
processing and transmitted to
using agencies.. This process
is continxonsly repeated dr-
ing the nseful lifesime of the
vebicle.

300 MILES
ALT.

~

INFORMATION STORAGE
VISUAL AND FERRET

: PROCESS
STORE o

Figure 5. ,

The initial visual reconnaissance program will xse con- Stations thru a data link. Grownd electromics will recon.
ventional phoso techniques with automasic film proc- vert the signal into photo image form, with & capability
essing and TV -sype electronic image readost 10 ground of resolving objects 20 foet s lengsh,

WDLPM4 211 .3 " Page13
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Figure 6. SAMOS concept, showing réa[m'oiz of commands and sransmission of data
between satellite and ground station; and subsystem functions (schematic).

For economical testing of components a dual-
capability visual and ferret payload will be 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 transmitted in the readout system and
refrieved in the recovery system. Ferret data will be
transmitted elecironically. 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 also include a re-entry capsule and 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 rockel engine. A self-
contained guidance system using a horizon reference
scanner will provide dlfitude stabilization. As the
satellite travels in an orbit essentially fixed in space
the earth rotates inside the orbit {Figure 3). Each
successive orbit is djsplaced laterally approximately
23 Y% degrees at the equator, permitting one vehicle
to observe the enfire earth in a fime period 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 a design objective in certain
configurations of one year; recovery systems will
have a useful iife of fifieen to thirty duys.‘

TECHNICAL DESCRIPTION

Visual Program—Payload camera, film processor
and elecironics readout equipment are being devel.
oped by Eastman Kodak Co. Cameras having o
36-inch focal length are being used. The payload
equipment includes automatic film processing, film
fransport and take-up, electronic readout and tem-
perature conirols. The recoverable system will retqin
both the exposed film and the 66-inch local length

camera. '

Ferret Program—Ferret payloads are being devel-
oped on a progressively more advanced basis from
R&D (F-1) to advanced systems (F-4). The F.2 all.
digital, general coverage payload will use super-
heterodyne scanning receivers in conjunction with
directional antennas, an analog to digital converter
and tape recorders (for storage). A programmer wiil
be used to control read-in over creas 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 actual
signal intercepted (rather than the digital represen-
tation) will be possible with a bandwidth up to éme.
A complex programmer will permit satellite search
of a given area or frequency range.
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A. BRIEF OF PROGRESS

Systems cho'cl(s of the second stage AGENA vehicle for the first SAMOS
flight are nearing completion with delivery to Santa Cruz Test Base

scheduled for 2 June. The vehicle will be the first of three to carry a dual
visual-ferret payload.

Subsystem testing of the first Visual payload has been completed suc-
cessfully and payload AGENA capability established. The optical glass for
two of the 66-inch, /5 lenses for the visual recovery system (E-5) payload
has been delivered . from West Germany, T

- Subsystem tests of the first two ferret roconnéiunnc- system (F-1) pay-

loads werse completed in March. The first F-1 payload was aligned with

the E-1 payload and the dual package was installed in the AGENA vehicle.
Systems testing of the complete installation was started in March.,

The first of three AN/GPS-T1A calibration vans was received at LMSD

_on 8 April. These vans will be used to transmit calibrated signals to F-1

and initial F-2 payloads in orbit.

The missile assembly building ot Vandenberg Air Force Base was com-

pleted during March 1960. Construction was started on the technical support

and laboratory buildings.

Launch pad 1 at Point Arguelio was completed in March and pod 2 was
completed in May. The construction contract for the launch technical support
buildings was awarded in April.

-
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Second stage AGENA
vehicles for dual
payload tlights
proceeding on schedule.

Payload compatibility
with AGENA vehicle
has been established.

B. TOPICAL SUMMARY

1. Technical Status

a. Second Stage Vehicles

System checks of the second stage AGENA vehicle for the first
SAMOS flight are nearing completion with delivery to Santa Cruz Test
Base scheduled for 2 June. This one month delay was caused by late
delivery of airborne communications equipment and vehicle wiring
changes. The vehicle will be the first of three to carry a dual visual
{E-1) and ferret (F-1) payload. The third AGENA “A" vehicle was
delivered to the system test area on schedule. Subassembly of the first
AGENA "B vehicle (flights 4 and subsequent) is proceeding on sched-
ule. This is the first of the single-payload SAMOS vehicles which will
carry either a photo readout (E-2) or a ferret reconnaissance (F-2)
payload. Design of the AGENA "B’ vehicles scheduled to carry the
recoverable visual {E-5) payload is proceeding on schedule.

b. Payloads

(1} Visual Reconnaissance System

" Visval & J System payloads are being developed in a mini b

of coafigurations to attoin readout ond ¢ ery mission objectives. The desi;
purpose of each contiguration is as follows: ’

Readout:
E-1 Component Test Payloads
E-2 Stesrable Reconnaissance Payloads
twith 20-foot ground resolution)
Recovery: )
E-5 High Resolution, Steerable, R bl
Payload (with 5.foot ground resolution)

(a) E-1 Payloads—Subsystem testing of the first E-1 pay-
load has been completed successfully and .payload compatibility with

" the AGENA vehicle has been sstablished. Operational tests of the sec-

ond E-1 payload have been completed and the payload is being
prepored for subsystem testing and instollation in the vehicle. The
third E-1 payload was received from Eastman Kodak in mid-May.



Functional evaluation {b) E-2 i’cylouds—Tesﬁng and assembly of E-2 pay-
and environmental festing load components is continuing at the contractor's facility. Functional
of E-2 payloads has evaluation and environmental testing of service test models has been

started. started. Tests of the E-2 thermal mode! in the high altitude temperature
simulator indicated that a change was required in the upper pressure
shell conductance level. The .lower pressure shell tests results were
satisfactory. :

bnign and testing {c) E-5 Payloads—Design is conﬁnuiﬁg on the high acuity

of E-5 system proceeds

panoramic camera to combine all camera components as an integrated
on schedule.

unit. The optical glass for two of the 66-inch, ¥/5 lenses has been
delivered from West Germany. The release of engineering drawings
for the payload thermal model and fabrication of the first recovery
equipment test unit has been accomplished. Ballistic range tests of the
recovery capsvle configumﬁor_l indicate satisfactory capsule stability.
Wind tunnel tests of the recovery capsule configuration are being
continved. .

Ground reconstruction {d) Ground Support Equipment—During o subsystem test
electronics equipment conducted in March with the E-1 payload mounted on the 40-inch
checkout nearing collimator, all payload support equipment functioned successfully.
completion. Installation and alignment of the E-1 collimator and checkout of the
E-1/E-2 ground reconstruction electronics equipment ot the missile
assembly building are nearing completion. Delivery of the E-1/E-2
ground reconstruction electronics equipment, primary record cameras,
and operating consoles for the Vandenberg tracking and acquisition
station has been delayed unfil June. Compatibility test and incorpora-
tion of design changes ot Eastman Kodak caused this one month
delivery slippage. Installation of the vacuum test chamber (for leak
testing E-1 and E-2 payloads prior to launch) ip the missile assembly
building at Vandenberg Air Force Base is complete except for the

elecironics portion of the chamber. Delivery of the electronic pomon
is scheduled for June.

(2) Ferret luénnolsscnco System

Ferret Reconnaissance System poyloads are. being developed in o mini.
mum number of configurations. The duianaﬁon and purposs of each configuration
is as follows:

F-1 R&D Test Payloads
F-2 Digital General Coverage Payloads
P-3  Specific Mission Payloads—Analog Presentation

F-4 Technical _AN”S;I (study stage ouly)»

Page 18
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First two F-1 )
payloads complete
subsystem tests.

Testing and assembly
of F-2 payload
componenis continves
with delivery scheduled
for October.

F-4 payload smdhs
continve.

Installation and
festing of F-1 data
conversion equipment
completed.

UNF groun& system
dismantled and shipped
to Vandenberg AFB.

Magnetron tube
shorlage results in
substitution.

{a} F-1 Poylocds—s.'wbsystem tests of the first two F-1
ylouds were completed in March. The first F-1 -payload was ollgned
with the E-1 payload and the dual package was installed in the
AGENA vehicle. Systems testing of the complete installation was
started late in March. Significant refinements were made in the F-1
payload during April. Circuitry improvements being tested indicate a
potential increase of approximately 5 db pulse width measurement
sensitivity. The third payload was received from Airborne Instmmems
Laboratory on 27 May

(b} F-2 and F-3 Payloads—Design and modification of
the reoriented F-2 and F-3 systems was started in March. Testing and
assembly of F-2 payload components is conlinuihg at the contractor's
facilily with delivery of the first F-2 payload scheduled for October.
Results of the F-2 thermal model environmental test conducted in April
indicated satisfactory thermal control for all orbital conditions. Func-
tional evailuation of service test models is in progress. '

ld) F-4 Payloads—Studies of the F-4 System are being
continued at Airborne Instruments Laboratory, based on 1965 intelli-
gence requirements.

{d) Ground Support Equipment—Mechanical inspection
by the Air Force of the F-1 data conversion equipment was completed
on 22 March. This squipment converts the F-1 payload digital data
for data processing. Installation and preliminary functional testing of
the data conversion equipment in the intérim area of the Satellite Test
Center were completed during May. The checkout equipment for sub-
system lesting of F-1 payloads was shipped to LMSD on 25 Morch

This equipment will be installed in the missile assembly Bmldmg at
Vandenberg Air Force Base.

¢. Communications and Control Equipment

{1) During March, the UHF ground system was dismantied by
the contractor for shipment to Vandenberg AFB. Included in the sys-
tem are the angle tracker, command transmitter, command tracker,
and the tracking and acquisition system. Seventy per cent of the system
was delivered to Vandenberg and installation was started in April,

(2) The shortage of acceptable magnetron ‘mbe.s for the nar-
row band transmitters may result in the substifution of a transmitter
manufactured by General Electronics Laborufoncs on early SAMOS
flights.




First AN/GPS/TI1A ] (3) The first of three AN/GPS-TIA calibration vans was re-
calibration van ceived at LMSD on 8 April. These vans will be used to transmit cali-

delivered. brated signals to F-1 and initicl F-2 payloads in orbit. These vans
' will be placed at 400-mile intervals along U.S. Highway 30.

Model 1604 computer ' {4) Installation of the first Model 1604 computer and most of

accepted. its support equipment in the Satellite Test Center was accomplished
in April. Acceptance tests were completed late in April.
2. Facilities

Missile assembly : a. Vandenberg Air Force Base—The missile assembly building

building completed. - was completed during March 1960. Construction was started on the
lechnicol support ond laboratory bqik!ings. Completion of the lab-
oratory building is scheduled for July and the technical support build--
ing is scheduled for October.

Point Arguello launch ' ) b. Point Arguello—Launch pad 1 was completed in March and

pads completed. pad 2 was completed in May. The construction contract for the launch

: technical support building was awarded in April with beneficial occu-

pancy scheduied for August, '

Construction of interim : c. Offult Alr Force Base—A conmdcﬁon contract had been

dota processing facility awarded for the interim data processing facility, but notice to proceed

deferred. has been deferred by request of the Under Secretary of the Air Force.
Requirements for data processing facilities are being reviewed at the.
present time.

Construction of S d. New Boston, New Hampshire, Tracking and Data Acquisi-

technical facilities : fion Station—Construction of the technical facilities for this station

is complete. is complete except for radomes required for winter operation. These

are now being added to the contract. Design of support facilities for
this station was completed during May and the project is being adver-
tised for bid. Completion of these facilities is scheduled for December.
Rehabilitation of support facilities at Grenier Field is under way with
completion scheduled for October.

Page 20 - | WDLPM-4 211
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ENTER ELLIPTICAL ORBIT . ~ :
PERIGEE OF I80° COAST.
| \ ———
. - . \
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7
AGENA _\ , 4
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—\ 150 N. Mi.
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Figure 2,

Launch-so-orbit sraijectory for flights 3 and swbsequent, Opii.
mam ATLAS boost, guided by radio-inertial System.

AGENA ascent (. coast, burn, coast, second barn) provides gas fots,

attitude reference. Also Soverns velocity magnitude and
direction by inertia guidance system monitore, by borizon
scanner. Orbital attitude maintained by reaction wheel and

/ i

Figsure 3,

Proposed MIDAS system. Four satellites Spaced equidistant in each of
swo orshogonal planes at 2,000 5.1, alsisude. Provide ;

 erage of USSR with minimeum wsmber of satellizes.
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PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 1171 when WS 117 was transferred

WS 1171 into the DISCOVERER, SAMOS and
MIDAS Programs, with the MIDAS objectives
based on an infrared reconnaissance system.
The MIDAS (Missile Defense Alarm System)
Program was directed by ARPA Order No.
38, dated 5 November 1958 until transferred
fo the Air Force on 17 November 1959, -
An ARDC development plan for a ten flight

- R&D program hes been approved. This R&D

Program will make possible the achievement
of a reliable operational system by 1963.
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Figure 4,

Orbiting satellites detect infrared radiations
mimf by Soviet ICBM's in powered flight.
Data telemetered instansaneonsly to MIDAS
Conirgl Center via far north readont stations.

Decoded data revedls 4 fmximddy the num- -

ber of missiles lawnched and launch location,
direction of travel and blmn'nf characteris.
tiss. Map above shows probabilty of at least
one MIDAS satellite detecting an ICBM
lannch in each of the illustrate segments of
the USSR. These probabilities are based on
geomelsic considerations,

CONDITIONS

2,000 n.n. altityde
8 vehicles in polar orbit

(AL
North Pacific
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TICIMICM HISTORY

The MIDAS infrared reconnaissance payload
is engineered to vse o standard launch
vehicle ‘configuration. This consists of q wp#
Series ATLAS missile as the first stage and the
AGENA vehicle, powered by a Bell Aircraft
rocket engine o the second, orbiting stage
{Figure 1}. The total payload 'wcighf is
approximately 1,000 pounds.

The first two of the ten R&D flights will use
the AGENA “A” vehicle which is programmed
to place the payload in a circular 261 nauti-
cal mile orbit. Subsequent flights will utilize
the ATLAS/AGENA B~ configuration which
will be programmed 1o place the payload in
a circular 2,000 nautical mile polar orbit.
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CONCEPT

The MIDAS system is designed to provide

confinuous infrared reconnaissance of the

Soviet Union. Surveillance will be con-
ducted by eight satellite vehicles in accu-
rately positioned orbits (Figure 3). The area
under surveillance must be in iino-of-:ighf
view of the scanning satellite. Mission capa-
bilities are shown in Figure 4. The system is
designed to accomplish instantaneous read-
out of acquired dala by at least one of

~iguve 5,

determing
been lannched. The de
counterattack is

ing as preplanned.

three sirategically iocated readout stations.
The readout stations tronsmit the data
directly to the MIDAS Control Center where
‘ it is processed, displayed, and evaluated
(Figure 5.) i an amack is defermined to
be underway, the intelligence is communi-

Simplified version of ground presen-

tation system (left) for displey o

mfrmf nconzf_:)m):'c ddi ’be

T o, e o coten 8 T momitor
I with 4 o . The ¢

: stations to decision-making agencies.

AL Puage The MIDAS Control ni‘tcr, or

other xsing agencies baving a corre-
lated ground stabilized display, can
when an actval atiack bas

cision to

made by the Presi-
 dent, with all affected agencies react-

cated to a central Department of Defense .

Command Post for relay fo the President
ond all national refaliatory and  defens
agencies. : . '

‘
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A. BRIEF OF PROGRESS

The second MIDAS flight test vehicle was launched from the Atlantic Missile
Range on 24 May. The countdown proceeded smoothly except for minor
- holds and liftoff was normal. Orbital performance was outstanding. A fotal
of thirty minutes readout time was recorded during the first two passes.

AFBMD has authorized preliminary planning and design work in support

of two udditi_onul MIDAS flights using THOR/AGENA vehicles obtained from
the DISCOVERER Program, ’

A study is being made of the feasibility of extending MIDAS operational
system capability to provide world-wide coverage.

A full scale mockup of the solar auxiliory power array was completed in

March. Several functional tests of the mockup have been performed
successfully.

Procurement has been authorized for a third Programmable integrated
Control Equipment (PICE) unit as part of the interim MIDAS equipment at the
New Boston, New Hampshire tracking station. This unit will be identical to
the PICE units at the Satellite Test Center and Vandenberg Air Force Base,
except for a smaller memory unit and fewer access registers.

Construction of the Vandenberg Air Force Base data acquisition and proc-

essing building was essentially complete in May and ready for installation
of technicol_equipmor;t.



Second MIDAS flight test
vehicle launched on
24 May.

Programmed and actual
flight parameters indicate
the success achieved in the
launch phase of flight.

Thirty minytes of readout
time recorded on firss two
passes,
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B. TOPICAL SUMMARY

1. Flights

a. The second MIDAS flight test vehicle was launched from Pad 14,
Atlantic Missile Range, at 1036 PST on 24 May. The countdown pro-
ceeded smoothly except for minor holds and liftoff was normal. Per-
formance in regard to attainment of planned orbital parameters was
oulstanding. Acquisition was accomplished by every station.

b. The high degree of Success achieved in the launch phase is
demonstrated by the comparison of programmed and actual ascent

and orbital parameters given in Tables I and II.

ACTuaL -

PARAMETERS PROGRAMMED
Booster Cutoff . 148.8 146.8
Sustainer Cutoff 238.9 238.5
Vernier Cutoff 256.7 257.6
AGENA Ignition 551.6 55 l A
AGENA Cutoff 661.1 660.0

" TABLE I. ASCENT PARAMETERS
(Times shown are in seconds)

PARAMETER PROGRAMMED ACTUAL
Apogee 262 N. Mi. 280 N. Mi.
Perigee 262 N. Mi. 254 N. Mi.
Period 94.1 Min. 94.44 Min.
Inclination Angle 32.64° 33.04°
Eccentricity 0.0003 0.0025
Injection Yelocity 25,023 fps 25,052 fps
Satellite Life - 40 months '

Active (battery) life 28 days

TABLE It. ORBITAL PARAMETERS

€. Real time display at Vandenberg Air Force Base during the first
pass indicated satisfactory operation of the Aerojet-General payload.
A total of thirty minutes readout fime was recorded during the first
two passes. This data indicote q considerable amount of infrared
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Two additional MIDAS
tlights using THOR/AGENA
vehicles obtained from

the DISCOVERER Program.

Study made to extend _
MIDAS operational system
fo provide world-wide

- coverage.

Full scale mockup of
solar auxiliary power
array fested.

Bearing problem with
Baird-Atomic scanner
causes schedule slippage.

Development of Baird-
Atomic display consoles .
continves.

Initial design of
intrared payload ground

display consoles continved.

.‘.:r

- background with “‘filter out.” Thu data, unavailable until this fight,

on the various levels of natural infrared radiation background will be
most beneficial to later vehicles which must identify rocket oxhoust
temperatures. Payload data recordings have been received from sub-
iequenr vehicle passes, are being reduced, and will be analyzed.

d. In response to a March Headquarters USAF request, AFBMD
has authorized preliminary planning and design work in support of
two additional MIDAS flights using THOR/AGENA vehicles obtained‘
from the DISCOVERER Program. The polar orbiting payloads launched
from Vandenberg Air Force Base would have a useful life of four
days. Each pass (eight passes per day) would provide an average
readout time of four minutes. These interim flights would provide basic
payload data for evaluation and analysis,

e. An investigation is being made of the feasibility of cxtendmg
MIDAS operational system capability to provide world-wide coverage,
The study, scheduled for completion in June, will consider the number
of additional satellites and ground stations required to support this
program,

2. Technicol Status
a. Second Stage Vohfclcs

A full scale mockup of the solar auxiliary power array was com-
pleted in March. Several functional tests of the mockup have been per-
formed successfully. Solar cell manufacture is in progress.

b. Infrared Scanner Units—Infrared scanner units for ﬂlghts
3, 4, and 5 are being manufactured by Bacrd-Afomu:, Inc.

(1) The bmdmg of the turret bearing during March low tem-
perature tesis of the Baird-Atomic scanner indicated that o modifica-
tion of the bearing was required. A new bearing has been installed
and acceptance lests were resumed in May. Delivery of this unit to
LMSD is expected to be dolayed until mid-July.

{2) The development of the two Baird-Atomic ground presenta-
tion consoles continves with delivery expected to be compohble with
payload unit delivery.

(3) Initial design obthe advonced presentation unit for infrared
payload ground display continved at Generol Electric. The first unit
is scheduled for delivery in May 1961,



¢. Communications and Control

Qualification tests of (1) Qualification testing of the engineering test model of the

the 256-channel PAM 256-channel {Model B) PAM multiplexer began in March. This unit

multiplexer begin. will be used on the third MIDAS flight test. This multiplexer provides
an increase in the amount of data transmitted and better quality than
conventional telemetry commutation systems.

Procurement authorized {2) Procurement has been authorized for o third-Programmable

for a third programmabie Integrated Control Equipment (PICE) unit for installation in December

lnle?mlod Control . a3 part of the interim MIDAS equipment ot the New Boston, New

Equipment (PICE) unit. Hompshire tracking station. This unit will be identical to the units at
the Satellite Test Center {S$TC) and Vandenberg Air Force Base except
for a smaller memory unit and fewer access registers. Commands from
the STC to the satellite, orbital predictions and other data are trans-
mitted through the STC PICE to the tracking station PICE for distriby-
tion in the station or transmission to the saltelite, Tracking, payload
data and other data are returned through PICE to the STC for com-
putation, display, or storage.

3. Facilities

Vaendenberg datq acquisition a. Vandenberg Air Force Base—Construction of the data acqui-

and processing building sition and processing building was essentially complete in May and

ready for installation of ready for installation of technical equipment. A redesign of this build-

technical equipment. . : . . s e .
ing to accommodate o revised computer configuration was initiated in
May. Construction has started and will be completed in July.

Construction resumed b. North Pacific Station—Construction of the technical faciliﬁes.
at Alaska stations, - at Donnelly Flats, Alaska, and the support facilities at Fort Greely,
’ Alaska, were resumed on 1 April. Facilities are scheduled for com-

pletion on an incremental basis from July through October.

Site surveys continve. ¢. North Atlantic Station—Surveys are being continved 1o find_
d svitable site for this station.
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