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FOREWORD

. During this quarter two DISCOVERER copsules were recovered after
extended exposure to the space environment. Recovery of the capsvle
. of DISCOVERER XIN marked the first recovery of an object from
- extended space flight. Subsequent recovery of the capsule from
DISCOVERER XIV was the first recovery of an-object from space by

an aircraft.

Each system covered in this report is preceded by a concise history
of administration, concept and objectives. This will be of assistance
to new readers of the report and will make the quarterly report more
meaningful in terms of total program objectives.

O. J. RITLAND
*Major General, USAF
Commander
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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, 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 Program will perform space
research in support of the advanced military recon-
naissance satellite programs.

PROGRAM OBJECTIVES
(a) Flight test of the satellite vehicle airframe, pro-
pulsion, guidance and conirol systems, auxiliary

power supply, and felemetry, lrcclxing and com-
mand equipment.

{b) Attaining satellite stabilization in orbit.

{©) Obtaining satellite internal thermal environment
data. :

» (d) Testing of techniques for recovery of o capsule

ejected from the orbiting satellite,

(e} Testing of ground support equipment and devel-
opment of personnel proficiency.

() Conducting bio-medical experiments with mice

and small primates, including injection into orbit, '

re-eniry and recovery.

PROGRAM SUMMARY

Early launches confirmed vehicle flight and sateflite
-orbit capabilities, dcvolopod system rellability, and
established ground suppod tracking and data acqui-

. sifion requiremens. Later in the program, biomedical

and advanced engineering payloads will be fiight
fested to obtain support data for more advanced
space systems programs. DISCOVERER vehicles are

launched from Vandenberg Air Force Base, with -

overall operational cpnirol exercised by the Sotellite
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 o date is given on page A-5.
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SECOND STAGE LY\ A W
Weight— ’
Inert 1,262 1328 1,346
Paylood equipment 497 887 913
Orbital 175 2,218 2216
Impuise propelionts 6,528 12,930 12,950
Other 378 St 31
TOTAL WEIGHT 8,662 15,676 15722
Engine Mode! YiR81-Ba-5  XiRS1.Bo-7 XLRS1-Ba-9
Thrust-lbs., voc. 15,600 15,600 16,000
Spec. Imp.-sec., vac. b 724 7 290
Burn time-sec. 120 240 240
THOR BOOSTER DM-18 DM-2?
Wﬂlﬂ-l’w . 6,950 6,500
. 33,700 3700
Onten 0N _68.200 64200
GROSS WEIGHT {ths.) 108,830 108,400
Engine MB-3 MB-3
Block 1 Slock 2
Thrust, ibs. B.I..) 152,000 167,000
Spec. Imp., sec. (S.L) 247.8 2483
Burn Time, sec. 163 148
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Telemelry ships are positioned as required by the
specific mission of each flight. Figures 2 and 3 show
o typical launch irajectory from Yandenberg Air

" Force Base, ond figure 3 shows schematically a typ-

ical orbit. An addifional objective of this progrom s
the development of a controlled re-eniry and recov-
ery capability for the payload capsule (Figure 4).
An impact area has been established near the
Hawaiian Islands, and a recovery force activated.

Techniques have been developed for aerial recovery |

by C-119 dircraft and for sea recovery by Navy

AGENA “p*
AGENA “A®

surface vessels. The recovery phase of the program
haos provided advances in re-eniry vehicle technol-

——FUEL AND
OXIDIZER
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ogy.- This information will be used in support of more
advanced projects, including the refurn of a manned
satellite from orbir.

.FLIGHT VEHICLE

The three versions of flight test vchldu vsed 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 ysed are given on page A-l.

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 was based on use of the ATLAS ICBM
as the first stage. ATLAS trajeciory characteristics and
the stringent eccentricity requirements. of the
advanced programs led fo the selection of a guid-
ance system suited to achieving orbital injection in a
horizontal attitude. As o result, an optical inerfial
system was developed for vehicle guidance and o

SAMOS and MIDAS
AGENA VEHICLS

6AS JET
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PERFORMANCE

CAPABILITIES

ALTITUDE

'200-20,000 MILES
ATTITUDE

ROLL — O.| DEGREE
PITCH — 0.1 DEGREE
— 1 DEGREE

-

—

) N _ SEPARATION
; K PLANE

LiUM
SPMERES:

ULLAGE ROCKETS

SPHERE NGINE (UDMSH)

gas jet system for orbital offitude conirol. An vrgent
need for attaining higher altitude orbits resulted in
development of the AGENA “'8” versions. The YLR81 |
Ba-5 version of the LR81-Ba-3 engine (Bell HusHer
engine developed for B-38 aircraft) is used on
AGENA “A” vehicles. The YLR81-Ba-5 version of this
engine was developed fo provide increased perform-
ance through the use of unsymmeiricol di-methy!
hydrazine (UDMH) fuel instead of JP-4. ‘ '

Early AGENA “B* vehicles will use the YLR81-Ba-7
version of this engine. The majority of AGENA “B"
vehicles will use the XLR81-Ba-9 engine incorporating
o noxzle expansion ratio of 45:1, and providing o
further increase in performance capability including -
engine restart and extended burn~capability.

<

UNES OF SIGHT—HORIZON SENSING
WDLPM-4-236

FLIGHT PATH



'Powered Flight Trajectory
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1. First Stage Powered Hight—2.5 minvles
duration, 78 a.m. downronge, guided by pro-
grammed avio pilet. )

2. Cowst Peried-—2.4 minvies duration, o 380
a.m. downrange; aliitude controlied by iner-
ol reference packege, horizon sconner, gas
reaction jets, Receives AGENA time fo fire ond
velocity 1o be gained commonds.

3. Second Stage Pewsred Fight—2 minutes
durotion, 10 770 n.m. downrange. Guided and
controlled by inertial reference package, hori-
ZOR sconmer, gos reaction jels {roli) gimballing
engine, yaw and piich accelerometer—inte-
grated.

4. Vehicle Reorionts to Nese Aft—2 minutes
duration, fo 2,000 n.m. downraage. Guided ond
aititude conirolled by inertial reference pock-
oge, herizon scanner and gas reaction jois.

5. In-Orbit—Controlled (same o5 4).

Orbital Trajectory

Schemasic arc:uldiu of orbital tvajectory Jollowing lennch

Jrom V.

uberg Air Force Base. Funciions performed

each siation and a listing of equipmens xsed by each siation,

5 giren on page A-4.

RECOVERY . CAPABILITY

This objective was added 10 the program
after the first lunuch achieved vehicle

ight und orbit objectives swccessfully,
1t includes the orientation of the satellite

vebicle 10 permit & secoverable capsule to
be _ejecied from. the wose section of 1he
AGENA vebicle. Bjection is brogrammed
$0 occur on command on the 17:h orbil,
for capsule impuct within 1he bredeter.
mined recovery ares south of Hawaii,
Aircraft and surface vessels are deployed
within the avea as « recovery force.

c/-cmsmks ISLAND
CAPSULE RECOVERY SEQUENCE

WDLPM~4-236

Capsale cjection commend is semt 1o the satellite by the
Chisiak, Alaska station om ihe 161b orbis. The vebicle
reorients its Position (see inset) to bermit ajection 10 occmy
O% & re-eniry trajectory on the 17th orhis. T recovery ca

snle bute 15 activated ot abomt 30,000 Iul, and &,

capsule beacon transmits & radio :iﬁd for sracking parposes.
The recovery force is deployed in : recovery (imbact) avea.
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Facility Equipment* : Flight Function

Satellite A Over-all control, convert tracking stations data to obtain a pre-

Test Center dicted orbit and generate subsequent ephemerides issue acquisi-

‘ '  fion data fo tracking stations for subsequent passes, predict
recovery area. :

Vandenberg AF8 BCDEFGHIIK Launch, ascent and orbital tracking, telemetry reception, troio.ctory
measurements including time to ignite second slage.

Point Mugy . BCDEFGHUIKL Ascent tracking and telemetry data reception, transmits command
) to ignite and shut down AGENA (via guidance computer).
Telemetry Ship DF Final stage ascent tracking and telemetry data reception.
(Pvt. Joe E. Mann)
Kodiak, Alaska BDEFGHIK - Orbital tracking and telemetry data reception, including first pass
(tracking station) acquisition, recovery capsule ejeclion and impact prediction,
Kuena Point, BCDEFGHIK Orbital tracking and telemetry data reception.
Oahu, Hawaii .
{tracking station) ‘
" Hickam AFB Over-all direction of capsulé recovery operations.
Oahv, Hawaii .
*Equipment .
A. - 2UNIVAC 1103-A digitol computers H. Plot boords for rodar and TLM.18 trocking data
8. VERLORT (Modified Mod 1) rodor I.  Conversion equipment for teletype fransmission of radar,
C. TLM-18 solf-tn cking telemet ing ont M‘.“mwﬂdﬁﬂiﬂumw
D. Tri-helix antenno J. Acquisition programmer for Pre-acquisition direction of
E. Doppler fange delection equipment : on
F. Telemetry tape ecording squipment K. GGmnd. command o satellite Iransmission equipment
G. Telemetry decommutotors for real time dato preseniation L. Guidance comy

'GROUND SUPPORT FACILITIES

Page 4 “  WDLPM-423
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Configuration

4 A.  THOR—DM-18 / AGENA “A" B. THOR—DM-21 / AGENA “B” C. THOR—DM-21 / AGENA *'8"
i _ MB-3 Block 1 / XLR81.Ba-7 MB-3 Block 2/ XLR81-Ba-9
' .
] .
L @ Attained orbit successfully. A Failed 0 attain orbit,
| Flight History
t
: piscoverm AGENA THOR :
21 1959 AGENA destroyed by maljunciion o bad.
. 0 1019 160 21 Janvary THOR vefurbiobed for ved o fight XII.
i 4 1022 163 28 February hA;la;d orbit snccessfully. Telemesry received for 514 seconds after
- v ift-of. - ‘ :
" Attained orbit successfully. Rec capsule ejecsted on 17th orbit
i " 1018 170 13 April was :al mann‘: A;; z&,'thiu: :::cr;t rzm‘.‘vlncnul‘;’ly «bi:vr-cJ.
h‘ i 174 3) *Lannch, ascent, separation, coust and orbital booss succes nl, Failed
' h 1020 une to acbiere orbit becamse of low performance of :dcllzc engine,
] v 1023 179 25 June ‘ Same as DISCOVERER 11l
' v 1029. 192 . 13 August All objectives inccessfully achieved excepr capsale recovery after
~ ejection on 17th orbit, -
vi 1028 200 19 August Same as DISCOVERER V.
1 1051 206 7 November Asained orbit successiully, Lack of 400-cycle power prevented sta-
-+ vi 0 " bilixation on orbit ojnt{n'n] weress bo ‘
vill 1050 212 20 Novembe Astained orbis suscessfully, Malfunction prevensed AGENA engine
] ember shuidown wt desived !»rh{d m[:ﬂ't]. Rt:::w) capsale c/'«t:d‘hl
. not recovered.
- iX 1052 218 4 February 1960 THOR sbut down premasarely. Umbilical cord mast did wot reiract.
: Quick disconnect failed, cansing loss of belium pressure.
X 1054 . 223 19 February THOR destroyed ot T plus 36 sec. by Range Safesy Officer.
- X 1055 234 15 il Atiained orbit successfully. Rec ule ejected on 17th orbit
’ Apri was not monrd..wflll’ “i«:lr:l? :rt::pl :‘cottcryulmcu;;llly
achiered.
Xit 1053 160 29 June Laxnch, ascens, sepavation, coast and orbital Stage ignition were
- - : “amccessful. Failed 10 achieve orbis becanse of AGENA atitade
. during . orbital stage boost,
X 1057 - 231 10 ust Asiained orbis successfxily, Recorery capsale ejecied ou 17th orbis,
. Avg Cc’ulc war rmwru( q‘tzr P Mcr’iupta with negligible damage
- ) All objectives exceps the airborne secorery were successfull ly achiered,
Xiv 1056 237 18 August Anained orbit successfully. Recorery capanle ejected on the 17th orbit
o and was successfally recorered by the airborne force. All objectives
successfully achiered.

- WDLPM-4.236 — »":‘3' Page 5
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RETRO ROCKET
FIRING

During its seventeenth orbit (approximately 26 and three-quarter hours
after launch) the AGENA vehicle pitches nose down and capsule separa-
tion occurs. These operations require about a minute and one half. From
lounch to capsule ejection the satellite has traveled about 444,000 miles

in its elliptical orbit around the earth, The “cold gas” spin system operates,

the retro rocket fires and the “cold gas” de-spin system operates. Next
the thrust cone separates. The thrust cone contains the spin/de-spin system
gas spheres, squib operated valves, manifolds, and exhaust jets; the retro-
rockel; the rocket programmer; and the S-band beacon transmitter. The

~ capsule then free falls in much the same position as when it was ejected.

Upon re-entry the capsule re-orients itself so that the ablation shieid
absorbs the intense heat of re-entry. After the two and one-half minute
period of re-entry the parachute compariment cover is ejected and the
chute unfolds. At this fime the ablation shield, having served its purpose, is
separated from the capsule. The parachute is deployed at approximately
55,000 feet and the capsule, sending out a signal on which the recovery
gircraft “home,” descends toward the earth it left only the day before.
On recovery, the weight of the capsule is approximately one-third what it
was at the time of separation. ltems that are no longer needed are ejected
to reduce the capsule weight and permit recovery.

C




DISCOVIRER CAPSULE EJECTION,
) RE-ENTRY, AND PARACHUTE DEPLOYMENT

1RUST CONE
EPARATION

" RE-ENTRY

PARACHUTE
DEPLOYMENT—ABLATION
. SHIELD SEPARATION

PARACHUTE
) DEPLOYED

Page 8 WDLPM-4-236
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After capsule ejection from the satellite and
re-entry 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 inter-
cept course. They have between 20 and 30
minutes from the time of parachute opening

until it impacts into the seq 1o effect recovery,

The sequence on this page shows contact
being made (top center), the aircraft making o
pass on the folling capsule {above), the hook
of the recovery gear snagging the nylon
canopy {above right), and the capsvle being
havled into the recovery aircraft. From the
time the chute is snagged unfil it is safely
aboard requires from 15 to 20 minutes. If the
gircraft cannot effect recovery, surface vessels
in the impact areq altempt to recover the cap-
sule from the sea. A flashing lite, dye morkers,
and the transmitter aid them in their search.

Recovery of the DISCOVERER XiV capsule
by the Hawaiian based recovery force was the
first time in history o man-made object return-

" ing from a sustained period in space was

recovered by an agircraft.

WDLPM-4-236
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A. BRIEF OF PROGRISS

DISCOVERERs Xill and XIV were launched itﬁo polof orbits on the 10th and 18th
of August, respectively. After orbiting the earth for over 26 hours both capsules

were recovered. DISCOVERER X!l was recovered from the sea and

DISCOVERER XleanmtchodfromfhoaitbymAirForaC—ll?.Tbuowm

'mkdtboﬁrdﬁminhid«ymmnudoobiomwﬁd:hodhminofbil

around the earth were returned and recovered.

The assembly of AGENA vehicles confinves on schedule. Only two AGENA
"'A” satellites remain to be flown. One of these will corry a biomedical capsule.
Two AGENA “B" vehicles are undergoing subsystem checks at Vandenberg Air
Force Base following Air Force acceptance. The first XLR-81Ba-9 engine for use
in later AGENA “B” vehicles has successfully completed acceptance tests.

Throughout the quarter extensive recovery system component system drop
hﬂsmoondndodatﬂollomanAirForcoBou,Nochxiéo.Thoeupwlu

conlaining diagnostic payloads were carried by balloons to 100,000 feet altitude

payload transmitted valuable dato to the ground station. A full-scale mockup
of a biomedical capsule designed to maintain a chimpdnzee in orbit for two days
was completed in June. .

Van type telemeiry readout and recording equipment has been installed on
Gvktmhlcndtomi'orallorbihlpmwiﬂ:inmmcﬂhedaﬁoncnd
record all telemetry data during re-eniry. The installation of equipment for a
DISCOVERER ground station at the New Boston, New Hampshire, focility was
completed and checked out during August,

WDLPM-4-238



DISCOVERER XiI was launched
on 29 June from Pad 4 ot
Vandenberg Air Force Base.
The satellite vehicle failed fo
aftain orbif.

RF interference from the satellite

telemetry transmitter caused
improper operation of the
horizon scanner on the

DISCOVERER XN flight,

DISCOVERER XIif launched
into polar orbit on 10 Avgust.
Performance of THOR booster
and AGENA vehicle was very
satisfactory. '

The recovery sequence was
initiated, the capsule survived
re-eniry, and the parachute
deployed successfully.

WDLPM-4-236

B. TOPICAL SUMMARY
1 rn,hh

a. DISCOVERER XU

(I)DISCOVERERXIlwasloundudatmhoun,GMT,on”
June from Pad 4 of Complex 75.3, Vandenbarg Air Force Base, The count-
down proceeded satisfactorily with minor technical hoids because of ground
support equipment problems. The major hold was caused by weather, The

 lounch, first stage trojectory, engine cutoff, and separation were normal.

AGENA engine ignition, theust and engine cutoff were also normal. How-
ever, the satellite failed to achieve orbit. Telemeiry data indicate that the A
AGENA vehicle wos in o pitch down attitude during engine operation

causing the vehicle to reenter the atmosphere. Subsequent investigation
has isolated the cause of the improper pitch attitude fo the horizon scanner.

{2) The cause of improper horizon scanner operation during the
DISCOVERER Xil flight was found 1o be RF-interference from the satellite
telemetry tronsmitter. A modification was incorporated fo correct this con-
dition. Subsequent testing revealed no RF interference with the scanner at
any frequency or transmitter power level. '

b. DISCOVERER XiiI

(1) DISCOVERER X! was launched from Vondenberg AFB ot
13:38 PDT, on 10 August and was wecassfully injected into polar orbit.
THOR booster trajectory was slightly high and west but was well within
tolerance. Second stage separation was successfully accomplished as was
transmission of Commands 5 (fime-to-fire correction) and 6 {velocity-to-be-
gained correction). AGENA performance was very close fo nominal.
Re-orientation of the satellite into a nose aft attitude was accomplished
ahter bumout. Table | lists nominal and actual orbital parameters,

PARAMETER NOMINAL  ACTUAL
Apogee, Statute Miles 408 429
Perigee, Statute Miles 140 155
Eccentricity ~ 0.0323 0.0326

- Period, Minimum 935 94.1
Inclination Angle, Degree 81.69 8267
Injection Altitude, Statute Miles 140 156
Injection Angle, Minimum 0 : +0.08
Injection Velocity, ft/sec 25852

TABLE |. DISCOVERER Xill Orbital Parameters

(2) The recovery sequance.was outomatically initiated by the
satellite progrommer 26 hours, 37 minutes ofter lounch. This event occurred
within range of the Kodiak, Alaska, tracking station as DISCOVERER Xill
passed southward toward Hawaii on its 17th orbit, Telemetry received by
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Aircraft could not affempt
recovery. Capsule rescued from
sea by frogman from recovery
ship helicopter.

DISCOVERER Xl carried o
diagnostic payload which
fransmitted data about capsule
environment and recovery
sequence events,

DISCOVERER XIV was delayed
on 18 August because the
DISCOVERER Xiii vehicle was
passing through the projected
flight area.

Page 14

_ Kodéak from the satellite and the capsule confirmed that satellite pitch-

down, capsule ejection, spin, retro rocket firing, capsule de-spin and thrust
cone ejection were accomplished. Minutes loter the Hawaiian tracking
station acquired the telemeiry signal and determined that ablative shieid
ejection and parachute deployment had occurred. :

{3) All qircraft and ships of the recovery force within range
acquired the capsule’s RF beacon and began homing on the signal. No
aircraft was able to attempt recovery, but one plane did observe the
capsule impacting in the seq. A helicopter from the “Haiti Victory,” one-of
the recovery ships, was sent to retrieve the capsule. The capsule was flown
to Hawaii by helicopter, transferred to an Air Force plane, and delivered
to Washington, D.C. After being viewed by President Eisenhbwer, the
capsule was placed on public display by the Air Force. This historic object,
the first man-made object recovered after a sustained period of orbit, will
become part of the Smithsonsian Institute’s collection of space vehicles.

{4) DISCOVERER Xill carried a diagnostic payload in addition to
the normal recovery equipment. The payload contained instrumentation
to determine capsule environment and the functioning of separation and
recovery sequence evenis. A five channe! telemetry system was instolled
to transmit the data obtained to the ground stations. To assure receipt of
all data, o tape recorder was provided to record the real time events and
capsule performance during the telemetry “blackout” period which occurs
when the capsule re-enters the atmosphere. After a two-minute time delay,
these stored data were transmitted to the ground stations. The high speed
of re-eniry induces ionization over the skin of the capsule which effectively
blocks telemetry transmission. An S-band tronsponder was also provided

“to aid in tracking the capsule from ejection through recovery,

¢. DISCOVERER XIv

(1) DISCOVERER XIV was launched ot 1257 POT on 18 Avgust
into a polar orbit from Vandenberg AFB, The lavnch was delayed approx-
imately 15 minutes because the still orbiting DISCOVERER Xiil satellite was
passing through the projected flight area. THOR booster performance was
near nominal. Separation, transmission of Commands 5 and 6, and orbital
boost were accomplished as planned. Nominal and actual orbital param.

" eters are given in Table |i.

PARAMETER NOMINAL ACTUAL
Apogee, Statute Miles 428 500
Periges, Stafute Miles 18 m
Eccentricity 0.037 0.046
Period, Minimum 934 945

“Inclination Angle, Degree 794 79.6
Injection, Altitude Stotute Miles - 118 118
Injection Angle, Minimum 0 -022
Injection Velocity, ft/sec ' 26,150

TABLE ). DISCOVERER XIV Orbital Parameters

WDLPM-4-236



AGENA vehicle was in. an
abnormal attitude during its
first orbit but stabilized on
subsequent passes.

The capsule was ejected on the
17th orbit. The crew of a C-119

* sighted the capsule and on

their third pass snagged the
parachute and safely reeled
the capsule aboard.

One of the two remaining
AGENA “A” vehicles is ready
for launch.

Three AGENA “B“ vehicles
have been accepted by the

Air Force; two of these have
been delivered 1o Vandenberg
Air Force Base.

XLR-81Ba-9 engine noxzle

MOntho&umw«Kodiok,Mommydmindimfedan
abnormal satellite aititude, stop indications by the horizon scanner and
excessive control gas consumption. The satellite stabilized in its proper
aﬂiiudeonwbloqummunndorbihdasp‘lonmd. .

{3) While on its 17th orbit the satellite programmer automatically
initiated the recovery sequence. The capsule re-entered the aimosphere
anditspotodwhwadoployod.AC-lW,omofthcairbomermv«y
fom,homodonthoCWboooonsigmlondvisucllysighhdthooupwh.

On the third pass, 1609 PDT, the hooks on the special air-recovery gear
snagged the nylon canopy. The chute and capsule were carefully reeled in

- and at 1623 PDT were safely aboard the aircraft. The capsule is presently

being analyzed at the contractor's facility,
2. Technical Status
a. Second Stage Vehicles

(1) Only two DISCOVERER AGENA “A* vehicles remain to be
flown. DISCOVERER XV is now at Vandenberg Air Force Base in prepara-
tion for a September launch. The remaining vehicle is ot Sunnyvale for
modifications incorporating the improvements from the latest flight tests.

@) Two AGENA "8 satellites were delivered to Vandenberg Air
Force Base during August and ore currently undergoing subsystem checks
in the missile assembly building. An odditional AGENA “g” has been

. accepted by the Air Force and is awaiting shipment fo Vandenberg. Three

vehicles have completed their fest firings ot Santa Cruz Test Base and are
being readied for Air Force acceplance inspections.

{3) Evalugtion ond testing of nozzle coalings in on effort-to .
coating and modified fuel reduce m throat erosion continued during June. The test
injector tests continve. results using a modified fuel injector have Been encouraging. Tests of this
An XLR-81Ba-9 engine start {4) Testing of the XLR ine {with 45:1 areq ratio nozzle}
and restart firing series was continved at Amold Engineering opment Center. An engine stort -
completed in June. and restart firing series; With:the engine mounted in o modified tesf stand
to permit gimballing, was completed in June. This series covered operation
in a temperature range of from 120 1o =55 degrees F.

Phase two of the Preliminary 1 Phase two of the Preliminary Fiight Rating Tests (PFRT) on the

Flight Rating Tests was XLR-81 ine (serial number 306) was initiated during August. After

initiated during August. being retrofitted with flight configuration components, the engine was
installed on the Bell Test Center vertical test stand for initiation of start-
stop and malfunction fests. A 30-second restart firing was accomplished,
but test data indicated a 2.75 percent shift i the power level. The engine
was torn down for examination. Tests of this engine ore expected fo resume
early in September. -

First flight configuration (6 The fist XLR-81B43 phgine feril number 316) defiveredivih

XLR-81Ba-9 engine completes
accepfance testing,

WDLPM-4-236

flight configuration hardware, has successfully compieted acceptance
testing. One engine (serial number 317) has been hot fired but operation
was unstable and the power level dropped. Analysis disclosed that the
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Figure 3,

Recoverin

the Capmfo—
DISCOVERER x1v

Right—Air Force C-119 patrols in
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“Cold-gas” spin/de-spin
system incorporated info
DISCOVERER payloods.

Drop tests of the parachute and
retrofiring systems have been
conducted at Holloman Air
Force Base.

Capsvule is carried 1o 100,000
feet altitude, released upon
ground command, and proceeds
thru the normal recovery
sequence.

Mark IV capsule drop tests
conducted in August,

A full-scale mockvp was
prepared as part of the
Advanced Biomedical Capsule
Study.

Page 20
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gas generator venturis required re-sizing ond that the oxidizer filter was

improperly installed. This engine is now being prepared for final accept-

ance fesling.

“7I. Recovery System Component Test Program

(1) Extensive examination of the results of DISCOVERER flighss |

through Xl indicated the possibility of tumbling and/or precession of the
capsule upon separation from the AGENA vehicle because one o more
of the spin/de-spin rockets foiled to fire properly. To correct this condition
a “cold gas” spin/de-spin system has been incorporated into the DIS-
COVERER payloads. The “cold gas” system contains two separate sub-
systems each supplying @ maximum of 195 pounds thrust, with o firing

jets.

duration of 0.8 seconds. Each system conlains a gas sphere (containing a
nitrogen and freon gas mixture), a manifold, o squib operated valve, and
\ exhaust

. {2) Drop tests of DISCOVERER capsules continued throughout the
Quarter ot Holloman Air Force Base, New Maexico, Originally scheduled
for nine drops, the test series was extended fo permit testing of the capsule
parachute system and the retrofiring system. “Cold gas” system tests were
initiated on 23 June. The third and fourth successful bolloon drops of the

recovery system series (second and
“cold gas” spin system) were made

third successful dynomic tests of the
ot Holloman AFB on 23 and 27 July.

The retro rocket and spin/de-spin systems functioned satisfactorily. During

the tests chaff was dispensed from

the pilot chute deployment bag and

did not contact the main chute, indicating that the prior interference prob-

lem has been solved,

{3) For each of the drop tests, the capsule is carried to 100,000
feet altitude. On command from the ground, the capsule is released, During
the retrofiring system drop, the ejection Programmer within the capsule
fires the spin system, the retro rocket, and the de-spin system in the normal
ejection sequence. Parachute deployment is also conirolled by the ejection
programmer. These capsules ore fully instrumented to monitor capsule

(4) Tbedrop'eupfogmmoonﬁnuodatHollomanAFBwﬂhtwo
test attempis on 4 August. The first balloon burst at 30,000 feet, before
the planned drop of the Mork IV capsule; however, the equipment was
recovered successfully. On the second the copsule was dropped and
parachute deployment was sofisfactory. The purpose of these tests was
to determine if the new parachute cover would release properly during
capsule deceleration. The Mark IV capsule is similor to the recently
recovered capsules but confains an improved programmer and other

modified components.

<. Biomedical Capsules

The Advanced Biomedical Capsule Study was completed on 17
June. This study indicated the feasibility of developing a capsule capable
of moinfainihgv a chimpanzee in orbit for two days. The capsule would be
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Telemetry readout and recording
equipmen? has been installed
on Christmas Island. An
additional ship and five
telemetry equipped aircraft

" supporied the recent
DISCOVERER #lights.

Vandenberg Air Force Base ,
data acquisition and processing
building air conditioning
modificaton completed.

DISCOVERER ground station
equipment installed and
checked out at New Boston
on 17 August,
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3. Facilities

@. In June, a van type telemeiry readout and recording installa-
tion was established on Christmas Islond to provide monitoring ond
recording facilities downrange from Hawaii. The equipment at this station
monitored all orbital passes within the range of the station and recorded
all telemetry from the diagnostic payload and from the AGENA vehicle.
During the recovery pass, this installation extended the telemetry reception
on coverage south of the equator. For DISCOVERER XIil and XIV flights
an additional ship and five telemetry equipped aircraft were dispersed
between Hawaoii and Christmas Island to increase telemeiry coverage
south of Hawaii.

b. Acceptance of the air conditioning system modification for the
Vandenberg Air Force Base data acquisition and processing building was
made in August following successful completion of an equipment test run.

¢. Installation of a DISCOVERER ground station at the New Boston,
New Hampshire, facility was completed and checked out on 17 August.
installation of equipment was started in July. The station has the capability
for Verlort radar tracking, command and telemetry reception, Consturuc-
tion of support facilities is on schedule.

WDLPM-4-238
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. ATLAS
- BOOST!

SOOSTIR--ATLAS ICBM

Weight—Wet 15,100

Fuel, RP-1 74,900

Oxidizer (LOX) 172,300
GROSS WEIGHT (its.) 262,300
Engine—MA-2

Thrust {ibs. vac.) Boost - 356,000

Svstainer 82,100
Spec. Imp. (sec. vac.) Boost 286

Sustainer 3o

AGENA AGENA
m "‘“ “pn uge
Waight—

Inert - 1,508 1,693
Payload equipment 2,403 3,058
Orbital . 411 4,753
Impuise Propedlants 6492 12,950

Fuel (UDMH)

Onidizer (IRFNA)

Other 606 718
GROSS WEIGHT (ibs.) man - 18,421
Engine YLRO1-8a-5  XLRO1-Bo.9
Thrust, Ibs. {vac.) 15,600 16,000
Spec. Imp., sec. (vac.) 77 290
Burn Time, sec. 120 240
Figure 1.
Arlists’ concept of SAMOS satellite.

ER

Line drawing of complete flight
vehicle (right) and detailed view o A
basic AGENA upper stage (left).

7~FUEL AND
OXIDIZER
TANK
SECTION

wlo (3 (a|n

PROGRAM HISTORY

The SAMOS Program was included in Weapon
System 117L when WS 117L was transferred to
the Advanced Research Projects Agency early
in 1958. ARPA separated WS 117L into the
DISCOVERER, SAMOS and MIDAS programs
with the SAMOS objectives based on a visval
and ferret reconnaissance system. On 17
November 1959 responsibility for this program
was transferred from ARPA to the Air Force
by the Secretary of Defense. The progrom was
realigned on 11 August 1960 1o emphasize
visual reconnaissahce over ferret and physical
recovery of data over elecironic readout,

PROGRAM MISSION

The primary mission of the SAMOS advanced
reconnaissance system is to provide visual and
elecironic coverage of the USSR and its alfied
nations. Efforts include development of hard-
ware to permit:

a. Verification of known targets, delection of

unknown targels.

b. Location and evaluation of defenses.

¢. Evaluation of military and industrial
strength.

d. Assessment of high-yield weapons damage.
e. Reconnoitering.of troop movements.

f. Location of naval forces throughout the
world.

9. Determination of characteristics of enemy
electronic emissions.

Page 25
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Pigure 4, The Pervet recomnaissance sysiem will gatber data from electronic emissions over areas of interest.
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Figuye 3.

S:i::di: of SAMOS system
in operational orbit, W hen the
satellite is over the area of
interess the sensing eguipment
is iarned om ormation
gatbering). When it leaves
the area of interest the ;m;
ing squipment is tarned o
agddzl.rming data is proc-
essed (Information storage).
When the vebicle comes wgitb-
in range of & grownd receiv.
ing station, the data will be
read-oxt upom command for
processing and transmitted 10
asing agencies. This process
is continwonsly repeased duy-
in t?c luq‘u/ lifatime of the
vebicle,

USSR,

Figure 5. '

The snivial t:md fxo»ndmvnccb program wi;ill::c con- :tdion.rb‘ tb;::l data h;& Gmondfclcc&r;:cb: will recon-
ventional pboto sechmiques with automasic proc- vert the signal inso photo smage forsm, wis & capabilisy .-
sssing and TV -type elecironic image readoss to grossd of resolving objects 20 feet in bngtb.'
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Figure 6. SAMOS conceps, showing recepiion of commands and transmission of data

berween sasellite and ground station;

For economical testing of components a dual-
capability visual and ferret payload will be flown

<on the first 3 flights. On later flights only a visval
orforrotsystompcylocdwilfboccrricd.mmpcy-
loads will be housed in the AGENA vehicle (Figure 1).
Data collected by the visval payloads will be elec-
tronically transmitted in the readout system or physi-
cally recovered in the recovery system, Ferret data
will be ransmitted electronically. These systems are
composed of the AGENA vehicle, ATLAS booster,
launch facilities, fracking facilities, and ¢ commu-
nications and data processing network. The recovery
system will include o re-eniry capsule and a recovery
force. ' ' .

CONCEPY

ATLAS Series D missiles launched from VAFB will
boost the AGENA vehidle into polar orbits. Injection
into near-circular orbits (Figure 2) will be accom-
plished by the AGENA vehicle rocket engine. A self-
contained guidance system using a horizon reference
scanner will provide alfitude 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 -

23 % degrees at the equator, permilling one vehicle
to observe the entire earth in o 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 o design objective in certain
configurations of one year; recovery systems will
hcvocmofnl\ifoofﬁﬁmhthiﬂyduys.

and subsystem functions (schematic).”

TECHNICAL DESCRIPTION

* Visval Program — Four versions (E-1, E-2, E-5 and

E-6) of visval payloads are being developed. The
E-1 payload is a photo component test payload

which is combined with the F-1 ferret payload. The-

E-2 photographic payload, under development by
Eastman Kodak Company, includes a comera, film
processor, and elecironic readout equipment. The
E-5 recoverable system designed by Lockheed will
retain the exposed film and the 66-inch focal length
camera developed by itek Corporation. The E-6 pay-
load is @ medivm resolution, general area A
photographic recoverable subsystem being devel-
opodoscnolhmohtofhoEd.TheE—éisnowln
the source selection phase.

Ferret Program—Ferret payloads are being devel-
oped on a progressively more advanced basis from
R&D (F-1) to advanced systems (F-4). Although only
the F-1 and F-2 are included in the flight test sched-
vie. The F-2 alk-digital, general coverage payload
will use superheterodyne scanning receivers in con-
junction with directional antennas, an analog fo

digital converter and fape recorders (for storage).

A programmer will be used to control read-in over
areas of interest and readout over tracking stations.
The F-3 payload will use similar receivers with stop-
scan capobilily and controlloble antennas added.
Recording of the actval signal intercepted (rather
than the digital represeniation) will be possible with
a bandwidth up to 6mc. A complex programmer will
permit satellite search of a given area or frequency
tange.

WDLPM4.236 |
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- SAMOS Launch Schedule

Page 29




the modification and checkout phases in the syslems fest area. The premating
of major components for the first AGENA g~ vehicle was completed on 23
August. Delivery of the XLR-81Ba-9 engine was made in mid-August,

Checkout and testing of the E-1 and F.} first Right payloads is proceeding on
schedule ot Vandenberg Air Force Base. Final assembly of the E.2 payload for
the fourth SAMOS flight was completed during August. A thermal model of the
E-5 payload was completed during Avgust, ‘with delivery programmed for early
September. A mid-February 1961 date has been established for delivery of the
first E-5 flight payload,

Installation of the E.1 operating console, the second set of visual recon.
naissance ground reconstruction electronics equipment and two primary record.

was accepted on 18 July. The construction contract for the Point Arguello diese!
generator building was aworded on 29 August,




The AGENA “A“ vehicle for the
first SAMOS flight svuccessfully
completed systems testing on

17 Avgust. On-stand date

was rescheduled from 19 August
to 2 September. Launch is now
scheduled for 4 October.

The two remaining SAMOS
AGENA “A” vehicles are
approximately six to eight
weeks behind schedule.
Schedule recovery appears

unlikely.

. WDLPM+4-236

Figure 7, The A
goi

inertial reference unit. The inprtial
ner

B. TOPICAL SUMMARY

1. Technical Status

a. Second Stage Vehicles

(1} The second stage vehicie for the first SAMOS flight has
completed system testing ot Vandenberg Air Force Base. The tests were
successfully concluded on 17 August following a simulated launch. Late
delivery of airborne communications squipment and the requirement for o
full-scale RF interference check (because of the DISCOVERER XiI horizon
scanner problem) resulted in reschedviing the on-stand date from 19
August to 2 September, This revised date is compatible with the require-
ment of not installing the AGENA until after 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. Mann fo
refum on station, following its support of the DISCOVERER recovery

operation.

{2} The two remaining SAMOS AGENA “A” dual payload satel-
lites are proceeding throwgh modification and checkout in the systems test
area. These vehicles are approximately six to eight weeks behind schedule.
This slip resuited from late delivery of communications equipment, the
30-day strike ot Lockheed and the need for engineering changes in the
Systems test area. These changes will decrease the time required for the

GENA "A” vebicle for the first SAMOS flight snder.
g power subsystem tﬁithd ot Vuluhrmldir Force -
Base. The test ficture on the far loft is usod in cbnlzg‘ tbe satellite's

reference uuit and scan-

the attitude reference for the AGENA flight control system.

—; . Page 3l




Because of the attitude control
problem experienced on the
second MIDAS flight, the orbital
Program for the first three
SAMOS satellites will be
changed. The change assures
completion of tank pressuriza-
tion venting prior to shuiting
off the flight control sysfem
Pneumatics.

The first AGENA “'” vehicle
has entered the fingl assembly
phase of manvfacture.

Checkout of the E-} is
Proceeding on schedule.

E-2 thermal mockup environ-
-mental tests were successfully
conducted in July.

E-2 payload final assembly
completed in August. Delivery
to be made in late September.

missile assembly building phase of prelaunch operations. No airborne

communications equipment delinquencies exist ot this time, but previous
delays have made schedule recovery unlikely,

and will not require the modifications being made on the AGENA “A”

vehicles.

(4) The stacking of major components for the first AGENA “g~
(single-payload) vehicle was completed on 23 August. The vehicle has now
entered the final assembly phase of manufacture. The XLR-81Bg.9 engine
{45:1 area nozzle ratio} was received in mid-August. Delivery has also been
made of the guidance and control system inertial reference package and
its associated elecironic items,

b. Visual Reconnaissance Systems

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—Mediym Resolution, General Area Coverage, Recoverable
Payload {with a ground resolution of 10 feet or more).

{1) Checkout and testing of the E-1 payload continves to proceéd

on schedule at Vandenberg Air Force Base.

(2) Environmental tests of the E-2 thermal mockup conducted in
July indicate that successful control of critical components can be achieved
under both hot and cold orbital conditions,




WDLPM-4-236

Page 33



E-5 thermal model completed
in August, First E-5 flight
payload scheduled for mid-
February 1961 delivery.

Wind tunnel tests of the E-5
recovery capsvle are essentially
complete.

Two tests 1o determine the E-5
capsule drag and oscillation
characteristics during retrieval
have been conducted. Neither
test was completed.

Test results of the stabllity and
rate of descent characteristics
of a single main parachute
versus a clustered main chute
configuration are still being
evaluated.

Assembly of components for
the initial F-2 payloads
continues on schedule.

The vacuum test chamber was
delivered to Vandenberg Air
Force Base in June.

(4) Design releases for the full-scale test models of the £-5 recovery
capsule were completed in August and fabrication of the initiol test arficles
is progressing satisfactorily. A thermal model of the E-5 payload, for
testing in the high altitude temperature simulator, was completed during
August. Delivery of this thermal model is programmed for early September.

A mid-February 1961 date has been established for delivery of the first E.5
flight payload.

(5) Wind tunnel tests for the purpose of confirming the E-5 recov-
ery capsule basic aerodynamic configurations are essentially complete. The
force oscillation tests at Langley Field, to determine dynamic stability
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.

{6} Two Recovery Equipment Test Unit (RETU) tests have been
conducted at Edwards Air Force Base. These tests determined the E-5 cap-
sule drag and oscillation charocteristics during retrieval into the recovery
aircraft. Becouse the RETU was lost during the deployment phase, neither
test was completed. Some datc were obtained and are currently being
evaluated.

(7) Test results of the stability and rate of descent characteristics
of a single main parachufe versus a clustered main chute configuration are
still being evaluated. Based on visual observation of tests completed to
date ot E! Ceniro, California, the single chute system appears more
desirable from the stability standpoint. Structural integrity tests of the E-5
stabilization chute were initiated late in Avgust,

¢. Ferret Reconnaissance 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 Signal Recording

(1 (;heckom and testing of the F-1 payload is proceeding on
schedule at Vandenberg Air Force Base.

(2) The testing and assembly of components for the initial F-2
payloads continues on schedule.

d. Ground Support Equipment

(1} Functionol tests of the electronics po&ion of the vacuum test
chamber (used for leak testing E-1 and E-2 payloads) were completed by
the contractor and the chamber was delivered to Vondenberg Air Force
Base in June. This completed the delivery of major items of E-1 payload
ground support equipment for the Vandenberg Air Force Base missile
assembly building.



sole signal gemevator g functional
Ltesting of F-1 payload. These tests
consist of cheching readont
against qdibrlu{ inpuss, The l:i‘m;tr]
monitoring e et is i -
band section '07’121 to:d‘: .

Figure 10. Adjust; .lbcchcbulm
Adj, WM X

Installation of UNF equipment
at Vandenberg Air Force Base
is complete and systems
integration has started.

Delivery of PICE to Vandenberg
Air Force Base scheduled for
September,

F-2 checkou?
console completed in June.

Telemetry data moniforing
equipment delivered in June.

F-1 console dolivmd._

Modification designed for the
New Boston date acquisition
and processing building.

WDLPM-4-236

(3} installation of the E-1 operating console, the second set of
visual reconnaissance ground reconstruction electronics equipment, and
two primary record comeras in the Vondenberg Air Force Base data
acquisition and processing building was completed in July. Installation of
the UHF equipment required for initial SAMOS operations at the
Vandenberg AF8 tracking and acquisition station is complete, and the
equipment. is undergoing systems integration. Also completed during July
wos the installation of the Mods! 1604 computer.

{4) Assembly and checkout of the Programmable Integrated
Control Equipment (PICE) to be available for the third and subsequent
SAMOS flights, are progressing at the contractor’s facility. Functional
checkout and compatibility tests of sat No. 1 are now in progress. Delivery
fo the Vandenberg AFB tracking and acquisition station is scheduled for
September. Set No. 2, scheduled for delivery to the satellite test center
60 days after completion of set No. 1, is in final assembly.

(5) The first F-2 checkout console was completed in June and
compatibility tests, using a service fest model F-2 payload, are in progress, .

{6) A major portion of the telemetry data monitoring equipment
was delivered to Airborne Instruments Laboratory on 15 June. This equip-
ment will be incorporated into the F-2 evalvation and command complex
for the Vandenberg AFB and New Boston fracking ond acquisition stations.

) The F-1 operating console was delivered to Vandenberg AFB
in July. :

2, Facilmu

a. A change in concepls of compuler type and configuration has
necessitated the design of o modification to the New Boston data
acquisiion and processing building. This modification is scheduled for
completion in time o support the first SAMOS launch.
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Figure 11. Modd 1604 u-‘, ‘ ppoutc '“
c

x”cr) installation

mwn huldu. This
bigh :pud‘::np-ur i mﬁ?}aﬂb the real time
et e b e At
Force ﬁ: ," 4 acquisition station. .

TbcTLM-lsulm antenna left
of the picture, T:':b‘:,rlgbtolitkth!’m!" o

etry building, T, acqnisition and processin

building is the lerge ing in the comter of uf
site, 60-foos tracking and data acquisition
antenna is in be cormer, UHF amgle

.Thw-t‘nlmuhthbab-
Cfouup (rig ) of the 60- UHF trach-
g and data antenna with the U, telemetry build-

bown bebind the
z_.b‘d’ow) with equipment vacks im the bachgronnd.
'bis qu'p-ut is mndergoing systems integration
tests.,
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Offuit Air Force Base interim

data processing facility con-
struction cancelled.

Construction is complete on all

facilities required for the first

SAMOS flight.

SAMOS laboratory building
accepted on 18 July.

Construction contract awarded
for Point Arguelio diesel
generator building,

b. The construction contract for the interim data processing facility

at Offult Air Force Base was ordered cancelled by the Office of Secretary

of Defense in June. Pending redirection of the program, no further action
will be taken on either the interim or final facility. ’

€. Construction of all fadiifies required for the first SAMOS flight

is complete, and installation and checkout of equipment are progressing
at a rate compatibie with the scheduled launch date. Systems testing of

the Pod 1 complex'at Point Arguello was completed late in July.

d. The SAMOS laboratory building at Vandenberg AFB was com-
pleted and accepted on 18 July, with minor deficiencies remaining to be
corrected. Design of the Vandenberg AFB helium unloading and storage
facility has been initiated with final design review scheduled for 9
September.

#. Bid openings for the Point Arguello diesel generator building

were held on 26 July. A total of twelve bids ranging from $184,000 to -

$249,000 were received. The construction contract was awarded on 29
August,



Fighre 1. Artists conception of MIDAS
- satellite (vight). Drawings below shou
compleie tuo-stage flight rebicle (right)
and AGENA “B" second siage rebicle
tlefs). -~

AGENA AGENA

SECOND STAGE "AY ug”
Weight—
Inert 1,534 1763
Payload equipment 3246 16
Orbital 4,780 3,404
Impylse Propellants 6,423 12,950
Fuel (UDMM)
Onidizer (IRFNA) .
Other 606 758
~GROSS WEIGHT (Ibs.) 11,000 17,12
Engine YiRS1-8a-5  XLR81-Bo-9
Thrust, 1bs. (vac.) 15,600 16,000
Spec. Imp., sec. {vac.) 277 290
Burn Time, sec. 120 240
Reslart Provisions No Yes
H¢ Bottle (Propellant VHE/UHEF
izati
Pressurization) Command Antenna

draulic Package
Ng Bo"'. Hy o’
*'$” Band Beacon
AGENA
. VEHICLE
-__ II’
Oxidizer Tank | Fuel Tank
" : |\\
o ATLAS
- \] : - BOOSTER
L Gas Jet "G Payload
o Solar Array Infrared Sensor System
Main Engine
» BOOSTER—ATLAS ICBM
v o ' Weight—Wet 15,100
MIDAS, Configuration Il, AGENA “B” Satellite Fuel, RP-1 74,900
. Oxidizer (LOX) 172,300
GROSS WEIGHT {ths.} 262,300
Engine—MA-2
Thrust (Ibs. vac.) Soost 356,000
Sustainer 82,100
Spec. Imp. (sec. voc.) Boost 286
Sustoiner 310




! ENTER ELLIPTICAL ORBIT
PERIGEE OF . P

; , 180° COAST.
E COAST ELLIPSE , \ ————
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: AGENA 7 ~N

Figure 2. | :
o . l}uncb-to-arbit trajectory for flights 3 and subsequent. From guidance system, with horizon scanner, ides attitude,
boost shrough separation guidance and conirol is ided velocity and directional control 0 establish the orbit and
by the ATLAS radio inertial system. The AGENA inertial vebicle orientation. :

The MIDAS Program was included in Weapon
System 1171 when WS 1171 was transferred
fo the Advanced Research Projects Agency.
ARPA subsequently separated WS 117L into
the DISCOVERER, SAMOS and MIDAS Pro-
grams, with the MIDAS objectives based on
on infrared reconnalssance 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 approved. Additional author-
ization has been obiained to utilize two DIS-
COVERER flights (designated RM-1 and RM-2)
fo carry background radiometers in support
of MIDAS.

Figure 3.
Pripond MIDAS system. Foxr sasellites spaced equidisians in sach
of two onbolg]ond planes at 2,000 n.m. dltisnde. Provides maximum

coverage of USSR with minimum number of satellites.
1

| . > "1 . ) |
o ~ WDLPM-4-236
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Figuse 4,
Orbiting satellites des infraved vadiati
by Sowiet ICBM's in powered flight. Data telem.
elered instantanconsly fo MIDAS Control Center
Yia farworth readons stations. Decoded data reveal
approximately the mumber of missiles lexnched und
lasnch locmtion, direction of iravel and burning
t::mruri.rtiu. Probabilities of less than 1.00 on
: K
one MIDAS satellite detesting an ICBM lennch,
Probabilities of 1.00 indicate that mere than one
. AS satellite will always be in bosition 10 detecs
an ICBM lannch. These guses are based o geo-
metric considerations of 1, family of ratellites and
grousnd veadons station locations,

emitted

map indicate the brobability of ot least

CONDITIONS:
2,000 n.m. oltitude
Two

TECHNICAL HISTORY

. The MIDAS infrared reconnaissance payload is engi-
neered to use a standard launch vehicle configura-
tion. This consists of an ATLAS missile as the first
stage and the AGENA vehide, powered by a Bell
Alrcraft rocket engine as the second, orbifing stage
{Figure 1). The final configuration payload weight
will be approximately 1,000 pounds.

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

¥ - . .
H .
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AGENA g~ oonﬁgurmlcn wﬁich will be programmed
to place the payload in a circular 2,000 nautical mile
polar orbit.

MIDAS |, laynched in February 1960, did not attain
orbit because of a failure during ATLAS/AGENA
separation,

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

. ful. Performance with respect fo programmed orbital
parameters was ovistanding. Useful infrared data

were observed and recorded.
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Fignn 3. y

Simplified version of grownd presen-
lation system (left) for disple
infrmf ncannlj'um{v ddf. ’TZ{
data is displayed on 4 TV monitor
with a map overlay. The chart below
shows data flow from the readons

Stations to decision-makin agencies.
The MIDAS Control enter, or
other using agencies baving a corve-
SATELUTE kated ground stabilized display, can
POSITION < determine when an acinal attack bas
DATA been launched.
' CLOSED CIRCUIT
. TV |
_ MIDAS ALARM EMPLOYMENT
PRESIDENT OF U.s.
DEPARTMENT OF DEFENSE
: OTHER US & NORAD OTHER ALLIED
GOVERNMENT AGENCIES MEA—S-OP-ER-;TTOTB-C-EN?E-I- GOVERNMENTS
MIDAS TRACKING &
CONTROL CENTER
READOUT STATIONS
SPACE VEHICLE NETWORK
CONCEPT - ,
The MIDAS system is designed to provide three strategically located readout stations,
continuous infrared reconnaissance of the The readout stations transmit the data
Soviet Union, Surveillonce will be con- directly to the MIDAS Tracking 0"‘! Con-
ducted ight satellite vehicles i trol Center where it is processed. It is then
vcte by 'elg sa . le.ve ‘cles In accy displayed and evaluated in the MIDAS
rately positioned orbits (Figure 3). The area Opérations Center (Figure 5). If an attack
under surveillance must be in line-of-sight is determined fo be underway, the intelli-
view of the scanning satellite. Mission capa- gence is communicated to a central Depart-
bilities are shown in Figyre 4. The system is ment of Defense Command Post for relay to
designed fo accomplish instantaneous read- the President and all national retaliatory
out of acquired dala by at least one of and defense agencies.
Page 42 %- WDLPM-4-236
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A BRIEF OF PROGRESS

In July the Air Force Ballistic Missile Committee authorized. two MIDAS flighs,
designated RM-1 and RM-2, using THOR/AGENA “p~ vehicles from the DIS-

Assembly of the AGENA “B” vehicle for the third MIDAS flight is proceeding
on schedule. This will be the first MIDAS vehicle to utilize the full dual-burn

delayed approximately two months,

——



-

The Air Force Ballistic Missile
Committee has authorized two
additional MIDAS flights.

A background radiometer will
be carried by THOR/AGENA “B*
vehicles currently in the
DISCOVERER Program.

The launches are-
scheduled for November
and December.

Re-ignition of the AGENA
engine following initial
shutdown has been proposed
for the second flight.

Assembly of the AGENA “'8~
for the third MIDAS flight is
on schedule.

WDLPM+4-236

B. TOPICAL SUMMARY

1. Flights

a. In July, the Air Force Ballistic Missile Committee authorized two
additional MIDAS flights, designated RM-1 and RM-2, to be conducted
using THOR-boosted AGENA “B” vehicles currently in the DISCOVERER
Program. A background radiometer will be carried rather than on
infrared missile detection payload. These flights will provide infrared
background measurements for a wide variety of conditions, as may exist
between arctic and tropical regions. They will assist in determining the
magnitude of background radiance in the 2.7 and 4.3 micron absorption
range ond .in establishing the spatial and spectral background
characteristics which must be known for current as well as future MIDAS
requirements. : '

b. The payloads for these flights are scheduled for delivery to
Vandenberg Air Force Base in late September and Oclober. The AGENA
“B” vehicles will be available on approximately the same schedule. The
launches are scheduled for November and December.

¢. It is proposed that the RM-2 flight include the first operational use
of the AGENA vehicles restart capability. Although this would not be a
full-scale dual-burn flight, the engine would be re-ignited following initial
shutdown.

2. Technical Status
a. Second Stage Vehicles

{1) Assembly of the AGENA “B” vehicle for the third MIDAS
flight is procesding on schedule. The vehicle was delivered fo the systems
test area on 8 August. This will be the first MIDAS vehicle to utilize the full
dual-burn capability of the AGENA engine.

Figure 6. Engine funmc-
tional checks being per-
formed om the third
MIDAS satellite vebicle.
The refrasil beas shicld,
desigmed to protect the
aft " equipment rack
extension from the bot
exbanst gases, can be seen
surrounding the engine
woxzle. One arm of

solar axxiliary power
qrrc[ will fold into the
well on the left side of
the vebicle,
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Fourth MIDAS AGENA vebicle
dueto be completed on
10 October,

Solar auxiliary power array
completes 1000 hours of
continuous cycling.

Delivery of initial flight infrared
scanner unit is scheduled
for 6 October.

Ground readout units are
programmed for delivery on
8 and 22 September.

Aerojet is developing a service
test model of an advanced
infrared detection payload.

Facility design criteria for the
East Atlantic stotion are
scheduled for completion

in October,

Avthorization was granted in
Avugust fo proceed with
establishment of the Southeast
Africa station,

Construction of the North Pacitic
station technical facilities is on
schedule; support facilities are
two months behind schedule.

{2) Assembly of the AGENA vehicle for the fourth MIDAS flight
is scheduled for completion on 10 October. It is anticipated that assembly
of this vehicle will be completed on schedule, :

, {3) The electromechanical equipment for positioning the solar
avxiliary power array has successfully completed approximately 1000
hours of continuous cycling.

b. Infrared Scanner Units

Infrored scanner wnits for Rights 3, 4, and 5 are being manvfoctered by
Saird-Atomic, inc., ond for fights 6, 7 ond 8 by Aerojel-General Corporation,

(1) Production and organizational changes directed toward
achieving the desired production quality and delivery rate have been insti-
tuted at Baird-Atomic, Inc. A re-evalvation of their delivery schedule has
established 6 October as the delivery date for the initial flight unit.

{2) The delivery dates for the two Baird-Atomic, Inc., ground
readout units have been established as 8 and 22 September. These
schedule slippages, caused by delays during systems tests, will have no
effect on flight schedules. ' :

(3) Aerojei-General is developing o service test model of an
advanced infrared detection payload for use on later MIDAS flights. A
detailed reliability test program is being developed for this payload.
In addition to developing the service test model of this payload, Aerojet
is now contracted o procure long-leadtime items for the flight payloads.
A definitive coniract for this payload is expected fo be -completed in
September. ,

3. Facilities

a. A government-to-government agreement is being drafted for the
United Kingdom Readout Station in anficipation of approval of the MIDAS
operational program. Facility design criteria for this station are scheduled
for completion in Oclober. Design will be initiated by the Third Air Force
following receipt of criteria ond approval to proceed from Hq USAF
and USAFE,

b. Responsibility for Southeast Africa Station site selection, consiruc-
tion, and operation was assigned to the Atlantic Missile Range in June,
The design criteria’ were completed by AFBMD and supplied fo- AMR
during August. Also during August, the AMR siting team selected the loca-
tion and authorization was granted to proceed with the establishment of

_ this station. The station’s primary function will be to record AGENA “g”

second-burn performance data. A portable van installation will be used
to support the February MIDAS flight. '

€. Construction of the Donnelly Flats, Alaska, technical facilities is
Proceeding on schedule. Because of last year's prolonged steel sirike and
the late thaw this spring, construction of the support facilities at Fort
Greely, Alaska, will be delayed approximately two months. Completion
is now scheduled for December. ’
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Figure 7. MIDAS ground  rosemaion
gro.

the foreground, Readout tapes from

Test
(lasnched 24

Center. T
May) swere processed
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MILITARY SATELUTE PROGRAM PROGRESS REPORT
QUARTER ENDING 30 NOVEMBER
RCS DD-DRAE(Q) 397

FOREWORD

During this quarter the capsule of DISCOVERER XVII wos recovered fol-
lowing afwo-doyexposmtothupoooenvlmnment. This was the second
recovery of an object from space by an Gircrat. This wos also the first
successful flight test of the AGENA “B* vehicle, The progress being made
in preparation for the Radiometric Measurement flights and the MIDAS I
flight are reported in the MIDAS Section, Photographs showing the con-
struction progress at Donnelly Flats and Fort Greely, Alaska, are included.

Theprogromoowedlnlhlsnpoﬂonpmdodbyamhlstory
of administration, concept, objectives, and flight schedules. This will be of
asdstambmwmdgnofthenpafondwlllmbthoqwﬂwlyrepoﬂ

more meaningful in terms of total program objectives,




-

'ﬂu DISCOVERER ngrcm consists of the design, -

development and flight testing of 37 two-siage vehi-

" cles, using the Douglas DM-21 Space Booster as the

ﬁmmgobooshrcndihoAGENAcsthouoond
stage, sddﬁhnhndmﬁoprogmmmmblish‘d
early in 1958 under direclion: of the Advanced
Research Project's Agency; with technical manage-
ment assigned to AFBMD. On .14 November 1959,
program responsibility was transferred from ARPA
bﬂuAirForubylhoSoadcryofDofomc Prime
confractor for the program is Lockheed Missile and
Space: Division. The DISCOVERER Program will per-
form 'space research in support of the advanced
military reconnaissance satellite programs.

PROGRAM OBJECTIVES

{a) Flight test of the satellite vehicle airframe, pro-
puision, guidance and control systems, auxiliary
‘power supply, and telemetry, tracking and com-
mangd equipment.

(b} Attaining sateliite stabilization in orbit.

lc} Qbtaining satellite internal thermail environment
data.

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

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

" {f) Conducting Iuo-modleul experiments with mice

and small primates, including injection info orbit,
re-eniry and recovery.

PROGRAM SUMMARY

Early launches confirmed vehicle flight and satellite
orbit capabilities, developed system reliability, and

. established ground support, racking and data acqui-

sifion requirements. Later in the program, biomedical
and advanced engineering payloads will be flight
tested fo obtain support data for more advanced
space systems programs. DISCOVERER vehicles are
launched from Vondonb_ofg Air Force Base, with
overail operational control exercised by the Satellite
Test Center, Sunnyvale, Colifornia

Tracking and command functions are performed by
Ihosioﬁomlkhdlnlbo'lobloonmol A history
of DISCOVERER flighis to date is given on page 5.
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SECOND STAGE
Weight—

Inert

Payload equipment

Orbilal

Impoise propelionts

Other

TOTAL WEIGHY
Engine Mode!

Theusi-tba,, voc, \

Spec. Imp.-sec., voc.

Burn time-sec.
THOR BOOSTIR

Weight—Dry

Fuel

Oxidizer (LOX)

GROSS WEIGHT (tbs.)
Engine

Thrust, tbs. (S.L)
Spec. Imp., sec. (S.1)
Burn Time, sec.

ll‘ll l'"
1,262 1328 146
47 74 915
1759 2,215 2,216
6,523 12,930 12,950
an s m
8,662 15476 15722

YiRS1-2o-5 XLESI-80-7  XLRSI-B0-9

15,600 15,600 16,000
b 44 77 290
120 . 240 240
bDM-18 DM-21
6,950 6,500
33,700 33,700
68,200 68,200
108,830 108,400
MB-3 M3
Slock 1 Block 2
152,000 169,000
247.8 482
163 148
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Telemetry ships .are positioned as required by the

specific mission of each flight. Figures 2 and 3-show

a lypical launch trajeciory from Vandenberg Air
Force Base, and figure 3 shows schematically a typ-
ical orbit. An additional objective of this program is
the development of a controled 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 qircraft .and for sea recovery by Navy

,.4

L3 4

surface vessels. The recovery phase of the program
has provided advances in re-eniry vehicle technol-
ogy. This information will be used in support of more
advanced projects, including the return of a manned
satellite from orbit,

FLIGHT VEHICLE

The three versions of flight rest vehicles used in the
DISCOVERER Program are defined in the launch
schedule shown on page 5. Specifications for the

two THOR configurations and three AGENA configy-
ration:usoddroqlvononmo 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 was based on use of the ATLAS ICBM
as the first stage. ATLAS trajectory characteristics
and the siringent eccentricity requirements of the
advanced programs led to the selection of o stabili-
zafion system suited to achieving orbital injection in
a horizontal attitude. As a result, an oplical inertial
system was developed for vehicle stabilization and o

SAMOS and MIDAS'

AGENA VEHICLE

BGAS JET

AGENA g

ADENA “A®

>
-

PLANE

LIUM
SPHERES

ULLAGE ROCKETS

SPHERE NGINE (UDMH)

gas jet system for orbital atfitude conirol. An urgent
need for attaining higher alfitude orbits resulted in
development of the AGENA *'B" versions. The YLRG]
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-
ance through the use of unsymmetrical di-methyl
hydrazine (UDMH) fuel instead of JP-4.

Early AGENA “B” vehicles will use the YLR81-Ba-7
version of this engine. The mojority of AGENA “B”
vehicles will use the XLR81-Ba-9 engine incorporating
a nozzle expansion rafio of 45:1, and providing o
further increase in performance capability including
engine restart and extended burn capability.

NOSE CONE

f &
SECTION

1/ SEPARATION

PERFORMANCE
CAPABILITIES

ALTITUDE
200-20,000 MILES

FLIGHT PATH
<

LINES OF SIGHT—HORIZON SENSING
WDLPR-4-254
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owered .Fh‘ght Trajectory

te

3 Orbital Trajectory .

:l s l . - Io ! . - -
: l l:o- Vl_lg:iﬂg Air Force Base.. Punciions Moﬁ-l:" bg :

: ga-b_mualelim‘nofqdpmudbwbﬂdu,

L \2 i given on page 4,
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SEQ : —
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wtivaied at abont 50,000 foss, end

wits & radéo 5gudl for pwrposes.

This objective was added 10 the
Ry
. NECES, o
It&u:lldu the orientation of’tb: :ddh’l’c
vebicle 1o permit & recoverable capsule
10 be ejected from the nose section of the
AGENA vebicle, Ejection is programmed




GROUND SUPPORT FACILITIES

Facility Equipment* Flight Funcfion '
Satellite , ABCD Over-all control, orbit computations and predictions, acquisition
Test Center data for fracking stafions, prediction of recovery area.
£ Vandenberg AP BDEFGHI  Ascent and orbital tracking, felemetry reception, trajectory
- Tracking Station measurements, command transmission,
Mugu Tracking BDEFGH! Ascent tracking, telemetry receplion, computation and trans-
Station mission of ignition and shutdown corrections.
Downrange BGLK - Telemeiry reception and fracking during ascent and early part
Telemetry Ship of first orbit.
-
g“. New Hampshire BDFGHIJ Orbit tracking, telemetry reception, commands to satelfite.
o Tracking Station .
Kodiak BDFGHUJ Orbit tracking, telemetry recepfion, inifial acquisition on pass
Tracking Station . 1, monitor events in recovery sequence.
~ Hawaiian BDFGHU Orbit tracking, telemetry reception and Minsmiuion of com-
Tracking Station mands-lo-satellite
Hickam AFB ' ' . Over-all direction of capsule recovery operations.
Qahu, Hawaii ’ ’
NOTE: in addition fo equipment listed, all stations have inter- and uma-sfcﬁon communications equipment and check-
out equipment. :
: .Eq'u”m.n' F. VERLORT
' . A. General Perpose Competerts) and Sepport Equipment G. VHF FM/FM Telemelry Siafion
8. Dala Conversion Equipment H. VMMH.‘W Equipment
C. Master Timing Equipment I. Doppler Equipment
D. Control and Display Equipment . J. VHF Telemairy Antenna

E. Guidance and Command Equipment (DISCOVERER ascent only K. APt Doppler Equipment




LAUNCH SCHEDULE

FLIGHT HISTORY

0 v
LML DISCOVERER  THOR / AGENA
') No. No. " Ne. Right Date Rewmarks
* : ' 0 160 1019 21 Jonuory 1959 ACENA deosed by malfencion on pod
. . or use on flig
l 163 1022 28 Februa, Atmud orbit successfully. Tal eived for 514
' : g i :nad:tflnhlln;d . Teemeiry rac for
: ] 170 1018 13 April Atiained orbit R inle ejected
A - Apr I ' _om 17th orbis ‘:‘u:;:‘.rfnlly “O:i’l?oz‘:}tm:‘zzc ]
/] i
S recovery m«ufyll] achieved.
m 174 1020 3)J Lannch, escent, separaiion, t end orbital boo -
A 0 T um. cessful. ;::Id 10 achieve orz:ta becanse of' low por“I:::
*x %N ance of satellite engine.
) v 179 1023 25 June Seme «s DISCOVERER lIlI.
v 192 1029 13 Al ob swccessfully achioved !/
J Avgust : mom’.c“f;:ramm:'z- 1’715‘:'6:: excepr capuwie
00 F VI 200 1028 19 August Same as DISCOVERER V.
M Vil 206 1051 7 November Antained orbit successiully. Lack of 400-cycle
% A ’ . prevented sabilixttion n,orba a:f mn:’; power
vilt . - 212- 1050 20 November Attaingd orbit smecessfully. Malfunction ‘Jn
[ i . :GMA ngt:lc shutdows d Jarrd velocity.
’ J - ecovery capsule ejecied but not recovered,
g IX 218 1052 4 February 1960 THOR shat dows Unbdu-l cord mass
J O _ ; did not retract. Quick lm'u-m Jailed, causing. loss
A : : “belinm presswre. -
X 223 1054 19 Fe THOR destroyed. ¢ T plus 56 Range Safer
t ; bﬂ}ﬂﬁ OﬁtnMSozfordpm& o:pztllmu:“agd byg oo ’
" axtopi unction.
B ® N X 234 1055 15 April :!:7;:: %’ ‘:‘“::.;Jflll] Ruo;cl? upmh qu-u:‘
. . . exce|
2 %) Lo recovery successfully achieved.
2 J X 160 . 1053 29 June : ”hucb ) ascent, "-l o :l.a'd coust z{ arbo'tzd zugc igmi-
— s : 8
G AGENA attitnde airine orbical siage boosr. e
1 [N Xt 231 1057 10 August " Audived orbit smec c" Uy, R«onr] up.mlc ejecsed
on was
2 |A - impact with negligible damage ob]cm‘:a: mc;;
2 Ml the dirborne recovery were .mna.rfnlly achieved.
Xy 237 1056 18 August Assained orbis assfully. Recovery capsul ld
C 2 Jl 9 ..om I;tb orbit ::J“m ::crmfdly n::’nr:i ‘“
¥ J1 6 airborne force. All objectives successfully nbnnd
2 1al | XV 246 1058 13 September ' Atiained orbit saccessfally. Ejection and reco very
2 S o; m;::; fmnc‘lgc:}:d ’;:"I‘:no;:::‘t‘c mg
1 0 '
Xvi 253 1061 26 October I‘tub al ascent normal. AGENA failed ¢ te
N : from booster and fuiled 1o aitain orbit, T
0 XVii 207 1062 12 November

Assoined snccessfully, Recovery copssle
?n.!lawik‘dnummmpz:ﬁ

Y Attained orbit successfully.

® Capsule recovered.

§ Failed to attain orbit.

VEHICLE CONFIGURATIONS
A. THOR—DM-18/AGENA “A"

WDLPR-4-254

B.  THOR—DM-21 IAONN; by
MB-3 Block 1/XLRS1-36-7

C. THOR—DM-21/AGENA “B”
MB-3 Block 2/X181-Be-9
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A. BRIEF OF PROGRESS

DISCOVERER XViI was launched from Vandenberg Alr Force Base on 12
November. After orbiting the earth for nearly 51 hours, the capsule was
snafched from the air by an Air Force C-119) recovery aircraft. This was the
second flight of an AGENA “B* vehicle, Blomedical, internal sateflite pres-
sure, and optical tracking light experiments were carried on this flight.
Preliminary results indicate that all were successful,

Becauss of a fimer malfunction which prevent separation, DISCOVERER
XVI, the first flight test of an AGENA “B” vehicle, falled fo atiain orbit on
26 October. DISCOVERER was launched on 13 September and the capsule
was ejected as scheduled. Beoauadodapidlonofcomrdgm,fbooopwh
Impacted -approximately 1,000 miles south of the predicted mpact point,
Severs weather in the area prevented mw!ngfbompwafomthom

during the second fest. -
Extensive test firings of the XLR-81Ba-9 engine continved throughout the

report period. One thrust chamber assembly has completed 2,600 seconds

of operation. , : )
Ah’acklngsfdﬂonisbolngbuﬂtonhmhlandforuatnmddngﬂn

re-entry vehicles during recovery operafions, '




ey
B

DISCOVERER XVil was :
-successfully launched from.

VAFB on 12 November.

First AGENA “B* orbited;
first capsule recovered after
two days in orbh.

After 51 hours in orbit,

the capsule was ejected
and recovered.

Successful biomedical
tests conducied.

Internal satellite
recorded gas density.

WDLPR-4-254

B. TOPICAL SUMMARY
1. Flights

o. DISCOVERER XVHI

(1) DISCOVERER XViI Fllghf

() DISCOYERER XVii was launched from Vandenberg Air
Force Base at 1242 PST-on 12 November. An attempt to launch on the

_previous day was cancelled because of propellant loading and um-

bilical problems. The ascent was satisfactory except that the injection
alitude was slightly low and the period of the satellite orbit was
approximately 2% minutes longer than planned. The extended satellite
period had little effect on satellite operation or the recovery, except to.
make the alternate (thirty-first) pass more desirable for recovery: oper-
ations than the nominal (thirty-second) pass.

(b) This was the first AGENA “B“ satellite to be orbited
and the second AGENA “B” to be launched. This was also the first
attempt to recover a capsule after two days in orbit, all other attempts
were made after one day. The recovotywasuhou"podect"oofd\—
the first cought ot the' predicied impact, point, B

(© Rmryforoumdopluy.dlntl\oprodldodlmpod
area at 1400 PST on 14 November. At 1431, after nearly 51 hours in.
orbit, the capsule in DISCOVERER XVil was ejected over Alasko.
Satellite attitude at ejection was two degrees left and fifty-nine degrees
down, which is close tq the optimum position. Capsule spin, retro-thrust,
and de-spin were near. namingl. Initial acquisition of the.capsule beacon
transmitter signal was made by one of the C119J aircraft in the recov-
ety force at 1434 PST. Nine minutes later the descending parachute
and capsule were sighted by Pelican Il. During the first pass the grap-
pling hooks struck the parachute but did not snag i The second pass
was successful, The capsule was undamaged, except for some scorching
of the cover by aerodynamic heating at re-eniry.

(2) DISCOVERER XVII Experiments
(a) Several biomedical experiments were corried on

DISCOVERER XVIi and the data obtained are expected to provide

imporfant Information on the space environment. Only preliminary
results are available, but indications are that all experiments were
successful.

(b) A densiometer mounted In the forward equipment
compartment of the satellite revealed a greater density of gases in the
compartment than was expected. Some differential gas pressure be-
tween the vacuum canditions of space and the interior of the satellite
was expected. This would be caused by the outgassing of paint, insu-
lation and other materials together with the fact that in near-vacuum
eondlﬂonsgommtoﬂowondonlosfonlybymndommpeof
separate molecules. However, the unexpectedly high differential pres-
sure discovered in DISCOVERER XVIl could have a significant effect
on the design of futuge space vehicles. Because of this increased density,
densiometers will bo, carried on several future DISCOVERER ﬂlghts fo
provide additional data and verify these initial findings.
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‘kalng lights operated
and were photegraphed by
six ground elations,

DISCOVERER XVI
launched ©on 26 October.

Did not attain orbit because
of unsuccessful separation.

Compuier modified
fo prevent recurrence.

DISCOVERER XV
lavnched on 13 September.

Capsule sjected; impacts south
of recovery area.

Severe weather
prevents recovery.,

. {c) As part of an extensive program being carried out by
the Air'Force and several governmental agencies for development of
superpracise trocking systems, tracking lights wers carried aboard the
DISCOVERER XVII satellite. The lights were photographed against o
star background by opfical tracking equipment in the Netherlands West
Indies, Japan, India, Iron, Florida, and New Mexico, The data from
this and other DISCOVERER flights employing the tracking lights will be

used to'develop o very pracise earth-space posifioning system against

which other tracking devices (radar) can be calibrated,

b. DISCOVERER XV

(1) DISCOVERER XVI was launched from Vandenberg Alr

FmBmml%PDTm%chber.DlSCOVERERXVlwastheﬁnf
vehicle 1o carry an AGENA “B” second stage. Countdown was normal
and DM-21 performance was satisfactory except that the ‘vernier
engines did not operate after main engine cutoff. Normally, the vernier
englnesbumnheuoondslmoartodompwtonycmmdamon
induced .during main engine thrust decay.

12) Following cutoff of the DM-21 main and vernier engines,
the AGENA Subsystem D timer is programmed to inifiate o series of
events which should result in injecting the satellite into its planned
orbit. These events include firing explosive separafion bolts, activating
satellite control and stabilization equipment, firing the retro-rockets on
the adapter, firing ullage rockets, initiating AGENA engine firing and
reorientation events. A fallure in the fimer prevented successful separa-

tion of the THOR and AGENA and the satellite plunged - into the ocean

660 nautical miles downrange.

(3) Telemetry data reveal that ﬂ\o signql initiating soéoroﬂon '

wmnouombytbesquemtﬁnq.lmolfmcﬂonwiﬂnnthoeompum
nmmmuqmanmwmmmmwm
fied to prevent a recurrence of this problem..

c. DISCOVERER XV

() DISCOVERER XV wos launched from Vandénberg Air
Farce Base ot 1515 PDT on 13 September and was successfully injected
into polar orbit. THOR booster frajectory wus safisfactory; AGENA
performance was nominal, :

2) Datorocalvodonfhoﬂmpoawerkodlakundﬂowali
lndlmddﬁmthewhﬂmmmbhandlneommmudebmthdt
control gas consumption was excessive. The capsule was ejected on
the 17th orbit but, because of a loss of control gas, the pitch-down
prior 1o ejection was not accomplished. As a result, the -capsule im-
pacted obout l,OOOmIlessombofﬂtohppoctpoldeadprior'to
capsule’sjection. S o ‘

(3) The capsule descent was tracked by ‘the Hawaiian tracking
station until re-entry; a computer run of this data resulted In o revised
impact point prediction. Aircraft and the recovery ship “Dalton Victory”
were dispatched to the impact area. The first aircraft to reach the area



Successful 65-hour simulated
orbital fiight completed
by primate.

MARK II capsule
<an support primate.

Second successful
MARK Il test completed,

Closed cycle air regeneration,
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aluminum dye were dropped to mark the area. On the morning 15
September, a Coast Guard amphibjan arrived but did not land because

* of rough seas. Because of deteriorating weather and sed conditions, a

plan to drop parachutists and a raft was abandoned. The aircraft -lost
sight of the capsule which was then listing:and riding low in the wuter.

The capsule was not seen again alt ugh the search continued through-
out 15 and 16 September, '

d. Radiometric Measurement Flights.

DISCOVERER XiX, which is undergoing subsystem tests in the
missile assembly building ot Vandenberg Air Force Base, is scheduled
for launch in December. This vehicle will carry a radlometer designed
to gather background Infrared radiation data for the. MIDAS Program.
Ancther radiometric measurement flight is scheduled for early next

_ year. These two satellites will not carry recoverable capsules.

2. Technical Siatus

a. MARK Il Capsule Tests

M)A coniplote successful orbital simulated test of the Mark I
biomedical capsule with a live female’ Rhesus monkey passenger was

upon the life cell for its existence throughout the 65-hour period. This
is twenty percent longer than required by project specifications. The
42 hours the capsule was in the chamber is the longest time in the

United States space programs history an animal has been confined
under orbital conditions.

(2) The primate emerged from the life cell in an exceptionally
vigorous condition. She lost about a half-pound in weight, as expected
and exhibited very mild effects of exposure to carbon monoxide. The
results demonstrated that the capsule can sustain a primate in satis-
factory condition for a longer period than required by present DIS-
COVERER flight objectives.

(3) A full duration test was conducted beginning 7 November
simulating a one-day mission with a live monkey in the life cell of o
Mark Il biomedical capsule. This test was successful in sustaining the
animal in a healthy condition under simulated orbital conditions. On
8 November, after nearly 29 hours in a simulated space environment .
the capsule was removed from the chamber and, shortly after midnight,
the animal was removed from the copsule in good condition, During
the test, the nitrogen level in the capsule atmosphere increased above
normal because of minor léaks around an elecirical connector. How.
ever, the leaks did not result in stopping the operations,

(4) The life cell uses a closed cycle ducted air regeneration
System pressurized o approximately one-half atmosphere. During nor-
mal operation, the cell atmosphere contains a mixture of oxygen,
carbon dioxide and water vapor. Some carbon monoxide is also pres-
ent. The mixture is regenerated by the chemical action of lithium
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Balloon drop tests continve,

Phenolic nylon used in new
capsvle ablative shell,

. Preliminary Flight Rating
_ Test completed.

- Thrust chamber assembly
completes 2,600 seconds
of operation.

“Tern Island station to track. - -
. ‘capsules durlnc'n-onfiy‘..;'f R

hydroxide, lithium chloride and activated charcoal, Pure oxygen is

_infroducadlmfhesystunbyoprmcrogulahdvalve.

b. Balloon Drop Tests

A two-stage parachute development program |Is currently
being conducted. This program includes high altitude balloon drop
tests 10 evaluate system operation and sslect o radar reflective para-
chute pattern compatible with the APS-95 radar.

€. Capsule Ablative Shell

ojfive and conical skirt section. The development program initiated to
correct this condition, resulted in the machining of siress relieving
grooves in the ojive of the shell. This configuration has successfully

pasodquollflcatlonhuﬂnmohtqhulﬁmdqmd\amborwlfhonly_
minor cracks occurring. Extensive tests have indicated that minor cracks, -

as experianced in the sress relieved shells, do not materially degrade

the structural and ablotive integrity of the shell. Other manufacturing
techniques are being studied in an effort 1o eliminate this minor

cracking.
d. XLR:81Ba-9 Engine Development
(1) In September the XLR-81 ine (serial No. 307) was
fitted with o' new thrust chomber and’ to a full duration cali-

Preliminary Flight Rating Test for this eng ,
A (2) During October, the XLR-GI@MQIM (serial No. 306)

completed the final start-stop test in the Py aiminary Flight Rating Test

program satisfactorily. Upon completion of component funciional checks
the engine was shipped to Bell Aircraft for use in the reliability pro-

gram which began on 25 October. in ‘November, several additional

“fests were completed in the reliability program using engine serial No.

306. A new thrust chamber was installed for thiese tests. The previous
chamber was removed after 2,600 seconds of operation 3o that statis-
tical data can be gathered on more than one thrust chamber.

3. Facilities

A ftracking station is being bullt for installation on Tern island
which is located approximately 500 miles northwest of Howail, The
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Figm 3.

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 early warning system. The MIDAS
{Missile Defense Alarm System) Program was
directed by ARPA Order No. 38, dated 5
November 1958 uniil transferred fo the Air
Force on 17 November 1959. A ten launch
development plan for MIDAS {WS-239A) has
been approved. Additional avthorization has
been obtained to utilize two DISCOVERER
fiights (designated RM-1 and RM-2) 1o carry
background radiometers in support of MIDAS.

Proposed MIDAS system. Four jatellites spaced equidistant in sach
of two orthogonal planss &t 2,000 n.in. alsitnde. Provides maximuam
coverage of USSR with minimum namber of satellites,
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Fignre 4. .

Orbiting satellites desecs infrared radiation emitted
by Sovies ICBM's in_powered flight. Date selem-
oteved insantaneonsly 10 MIDAS Conrrol Center
via far north readont stations. Decoded daig reveal

. approximately the number of missiles lannched and

launch location, direction of travel and burning
characievistics, Probabilities of less than 1.00 on
she above map indicate the probability of at leest
one MIDAS satellite detecting an 1 lannch.
Probebilities of 1.00 indicate 1hat more then one
MIDAS satellite will always be in position to detect
ax [CBM launch. These éﬂa are based on geo-
metric considerations of the family of satellites and
ground readous siusion locations.

TECHNICAL HISTORY

.The MIDAS infrared early warning payload is engi-

neered o use a standard launch vehicle configura-
tion. This consists of an ATLAS missile as the first
stage and the AGENA vehicle, pawered by a Bell
Aircraft rocket engine as the second, orbiting stage
(Figure 1). The final configuration payload weight
will be approximately 1,000 pounds. :

The first two of the ten R&D flights used the AGENA
VA" and ATLAS “D* vehicle programmed io place

the payload in a circular 261 naufical mile orbit.
Subsequent R&D flights ‘will ulilize the ATLAS "D/
AGENA 8" configuration which will be programmed

to place the payload in a circular 2,000 navfical mile
polar orbit. :

CONDITIONS:

2000 a.m. alfitude
Two orthogonal polor
orbital plones, four
equi-spaced sotellites
in eoch plane.

MIDAS |, lounched in February 1960, did not attain
orbit because of a failure during ATLAS/AGENA

MIDAS Il, launched in May 1960, was highly success-
ful. Performance with respect to programmed orbital
paramelers was ouistanding. Useful infrared data
ware observed and recorded.
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MIDAS TRACKING &
CONTROL CENTER

READOUT STATIONS

SPACE VEHICLE NETWORK

CONCEPY

The MIDAS system is designed to provide
continuous infrared coverage of the Soviet
Union. Surveillance will be conducted by
eight satellite vehicles in accurately p&si-
tioned orbits (Figure 3). The areq under
surveiliance must be in line-of-sight view of
the scanning satellite. Mission capabilities
are shown in Figure 4. The system is designed
to accomplish instantaneous readout of
acquired data by ot least one of three

strategically located readout stations. The
readout stations transmit the dota directly
to the MIDAS Tracking and Control Center
where it is processed. It is then displayed
ond evaluvated in the MIDAS Operations -
Center (Figure 5). If an attack is. determined
to be underway, the intelligence.is commu-
nicated to a central Depariment of Defense
Command Post for relay to the President
and all national retaliatory and defense
agencies.
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VEHICLE

CONFIGURATIONS ATLAS “D"/AGENA “A“ ATLAS “D*/AGENA *B*
MIDAS Launch Schedule
MIDAS GROUND SUPPORT FACILITIES
“ R
Facility Equipment*® : Flight Function
Eﬁ :

Satellite Test Annex ABCDEP Operations control, orbit computations and predictions, initi-
ation of commands to satellite (via tracking stations), process
payload dota.

VYandenberg AFB ABCEFGHUKLMP Ascent and orbital tracking; telemetry reception; trajectory

Tracking Station compulations; command transmission; reception recording
and processing of payload data. ’

" Downrange Telemetry GHUNO Tracking and data reception during ascent. (Three ships are

Ships available for this function. Equipment is typical.)

Hawaiian Tracking BEFGH) ~ Orbital tracking, telemetry reception, payload data reception.

Station )

AMR HJ Orbital data reception. *

New Hampshire ABCEFGHIIKLM Orbital tracking; hhinctry reception; command fransmission;

Station reception, recording and iransmission of payload data.

African Tracking BEGJ Telemetry reception and recording duiing second burn.

Station .

North Pacific BCEHKMP Satellite and payload data reception, command transmission.

Station

Kodiak Tracking FJ Orbital tracking.

Station : ~

Mugu Tracking BEFGJ Tracking and telemetry reception.

Station

NOTES: (1) In additionto equipment listed, all stations have intér- and intra-station

@

*Equipment

communications equipment and checkout equipment.
Equipment listed is either presently available or plonnogl and approved

for procurement.

A. General Purposs Computer(s)
and Support Equipment

PiCE

VERLORT

Zemmpnp

WDLPR4-254

Data Conversion Equipment

Maoster Timing Equipment
Control ond Display Equipment

YHF FM/FM Tolemetry Stotion
PAM FM Ground Station

. Doppler Equipment

VYHF Telemeliry Anleanc

UHF Tracking ond Data
Equipment (60 foot F&D Aslenna)
UHF Angle Tracker

‘UHF Command Transmitier

APL Doppler Equipment

S$PQ-2 Radar

Midas Payload Evalvation

TPOEEFr RXFT

S -




A. BRIEF OF PROGRESS

A preliminary version of a revised MIDAS Operational System Description .

has been completed. The MIDAS Development Plan will be resubmitted to
the Secretary of the Alr Force in the very neor future.

Delivery of the AGENA “B” vehicle for the third MIDAS flight from the
system fest phase of manufacturing. The radiometer for the RM-1' flight
(DISCOVERER XIX) was delivered to Vandenberg Air Force Base on 18 No-
vember, This flight Is presently scheduled for 15 December.

A comprehensive program has been Initiated to determine the sensitivity
of selected components to high energy proton radiation and to determine
the qualitative characteristics of the Van Allen radiation ot MIDAS flight
altitudes. .

The payload for the third MIDAS thight has successfully completed the
high altitude temperature simulation chamber test program. The payload
for the fourth MIDAS flight is scheduled for December.

Component compatibllity tests were conducted in October with the full-
scale model of the solar auxiliory power array. The current generated
exceeded expectations.

The Boird-Atomlc ground infrared data display equipment Is currently

being installed in the Satellite Test Center. A second ground presentation
unit s scheduled for delivery in December.

A detailed evaluation of launch pad requirements for the MIDAS opera-
tional phase was completed In September. The study indicated the nesd for
a three-pad launch complex. Findl acceptance of the Donnelly Flats, Alaska,
facilities was accomplished on 29 September. A government-to-government



Preliminary version
of Operation System
.- Description completed,

Mopmonl Plan
10 be resubmitted.

Encouraging progress made in
— System data analysis by
Lincoln Laboratories.

Delivery of
AGENA "’B” delayed.

Radiometer for RM-1
delivered to VAFB on
18 November.
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B. TOPICAL SUMMARY

1. Program Administration

b. A proposed MIDAS Development. Plan dated 24 October was
presented o the. Air Force Ballistic Misslle' Committee on 4 November.
The revised plan (1) incorporates additional test launches, (2) is system
oriented, l.e. includes necessary ground support elements, (3) provides
back up developments in critical engineering and technical areas, and
(4) provides for long lead time improvemeats, capabilities and relia-
bility. Guidance has been received from the Secretary of the Air Force
approving in principle but recommending a revised presentation of the
Development Plan. The Development Plan will be resubmitted to the
Secretary of the Air Fores in the very near future,

[ RepmaﬁvesofAFBMDvisltodtheUnooln Laboratory to
review progress on MIDAS System Analysis effort. Encouraging progress
is being made in system data analyses; in efforts to taps and then
perform computer studies of data from the impending MIDAS' i, v,
and V launches; in special studies on remote station data system con-
figurations; and data display Systems. A series of reports, beginning
in November, will detail the resuits of the Lincoln efforts and give their
recommended courses of action. Such technical consultation and
services have proven of great value fo the guidance and direction of
the R&D efforts. : '

2. Flights

a. Delivery of the AGENA “B” vehicle for the third MIDAS
flight from the system test phase of manufacturing has been delayed
because of continved component difficulties. A small number of modi-
fications remain o be accomplished. An infensive schedule recovery
progmmhosboondmlopodwhlchmllsforcomphﬂngfhesystm
test activity on 22 December and for shipment from the Sonta Cruz
Test Base on 13 January. This Santa Cruz completion date represents
usllppogeofiwodaysfmnfhelostsd)edulod delivery date and
AFBMD has established a series of system test readiness meetings with
the prime and associate contractors and supporting ARDC elements.
This group Is constantly watching the effect of Technical Difficulties on
the ability to meet scheduled launch dates, Every effort is being made
to assure the highest possible probability of success of each test series,

b. The radiometer for the RM-1 flight (DISCOVERER XIX) was
delivered to Vandenberg Air Force Base on- 18 November. The radiom-
eter entered systems testing for compatibility with the satellite vehicle
on 29 November. This radiometric measurement flight is presently
scheduled for 15 December. A second flight is scheduled for early in
1961. The purpose of these flights is to gather background infrared
radiation data,



m&.mhm.uw: ..mm mmnmm

mmﬁ T %“

.MA.n

M
mu 3 &m rwwum a_..ww.
TR




mémw

%#m? . mmmwm

[
&%

W(m.m ” w,m.mm il

Page 25

m
5



-will be joncing zero

the light woighs uebpsers, Srovity
- sefficiens . The close z shows
" for the solor colly fom ecposmre

EEA N e amemma




Commlmi:ln study of
Van Allen radiation
initiated.

Instrumentation to Mn
proton radiation o be carried
on MIDAS il and IV,

AGENA "B for fourth MIDAS
flight delivered,

Fifth MIDAS satellite
Is on schedule.

Heat shield hot firing
test completed.

Transmitter to be installed
in satellite for MIDAS m,
IV and v.
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3. Technical Statys

@ Van Allen Radiation Study

(1) As a result of recent investigations by Space Technology
Laboratories on the significance of the high energy Van Allen profons,
and their potential effect on long-life satellites, special instrumentation
is being developed 1o be carried on SERIES il MIDAS flights. Contrary
fo the pmantrbeoryﬂmtbodomgomsodlonlsinvemlypro-

mine the sensifivity of selected components o high energy proton
radiation and 1o determine the qualitative characteristics of the Van
Allen radiation ot MIDAS flight altitudes,

similar to those used in the solar auxiliary power array, which will be
exposed fo Van Allen belt radiation fo investigate the effect of radia.
tion damage on cell efficiency. :

b. Second Stage Vehicles

€1) The AGENA “B” vehicle for the fourth MIDAS flight was
dallverodtosystemstedurooon%Nonmber.mlsreprmnfsoone-
week schedule slippage, It is anficipated that this time will be recovered
during the systems fest phase. The horizon sensor is scheduled for
delivery on 28 November, The sensor will be installed in the sateflite
during the system test phase.

(2) The fifth MIDAS satellite is currently in final assembly and

- is on schedule. Hwillbodolivondtosyuemwon600cember.The

design of the Development Test Vehicle for MIDAS Series Il (MIDAS Vi)
has been released and is in the early-fabrication stage, on schedule.

(4) Authorization has been -obtained for installation of o
400-mc transmitter in the sotellite vehicles for MIDAS }ii, IV, and V.
This transmitter, which will have its own battery pack and antenna, will -
provide approximately q 20-milliwatt signal for antenna acquisition
and outomatic tracking by the mobile ground station located in South
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Manufacture of proton

Flight three payload -
complefes test,

Infrared detector delivery
problems continve.

Advanced configuration cost
contract negotiated.

Janvary delivery of
engineering model.

Evaluation of proposed
system compleied.

Power array compatibillty
fesis conducted.

~ Installation of data display
equipment started. L

Africa. This station will provide o minimum interim capability for -

second burn' telemetry data readout, which is a mandatory require-
ment. Establishment of this interim capabllity was made necessary

because of the inability to obain right-of-entry to establish the Alantic -

Missile Ronge station 13 capability in Southeast Africa.
(5) Manufacture of the instrumentation package which will

measure proton radiation In the Van Allen belt is on schedule. This ..
" package is scheduled for installation in the MIDAS 1l satellite vehicle

on 15 December.

¢. Infrared fccnnon

Infrared scanner units for MIDAS fllébts I, IVand V are
being manufactured by Baird-Atomic, Inc., and for flights Vi,
Vil and VIll by Aerojet.General Corporation,

(1) The payload for the third MIDAS flight has satisfactorily
completed the test program conducted in the high altitude-temperature
simulation chamber. The payload for the fourth MIDAS flight is sched-
uled for delivery in December,

(2) The infrared detectors to be used on the service test model
of Aerojet-General's advanced infrared payload configuration are
being provided on a competitive basis by Infrered industries and Elec-
tronic Corporation of Americo, Delivery of detectors from both con-
fractors continues 1o be a problem. Aerojet has assigned o resident
representative 1o follow and expedite the program., '

3) AcostOOMWdhosbeennogotmodforavonpoyloods
of the advanced configuration being developed for MIDAS flights 64,
7 and 8. Five are programmed as flight articles and spares and two
for life testing in the accelerated reliability program.

(4) An enginesring model of the mml advanced

scanner will be delivered in January.,

_ (5) The technical and engineering evaluation of the.proposed
all-electronic infrared scanner system has been completed. The. results
of this evaluation have been very encouraging. A final decision is pend-
ing on’whether to procesd with the development effort on this system.

d. Solar Auxiliary Power Array

Component compatibility tests were condicted in October
with the fullscale model of the solar auxiliary power array. The full
array, including stepping motors, was operated by exposure to sunlight
and refrigerated batteries wers used fo sinwiate orbital temperature
conditions. The performance of the array was entirely satisfactory and

" the current generated exceeded expectations.

e. Ground Suppérl !quipmﬂil.' o
(1) Delivery of the initial Baird-Atomic ground infrared datq
display equipment originally scheduled for 15 October was made

LR P D IR TRt [RYAR B

during November. This equipment will be used in support of MIDAS
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PICE peripherical oquipment
Pprovisioning o problem,

Launch pad requirements
- esvalvation completed,

" North Pacific technical
facilities accepted,

Ganrnmom-h-umhw
oppreval Pending,

Union of South Africa
approval delayed,

Construction on
schedule,
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completed on 13 October for the
footaldbmaﬂcirudthgandfelom-
to AFBMD for relocation near

and a requirement for from
satellite network once the

September. Com.
Greely, Alaska, s scheduled

ve relay station is

Force will start
ogremuhasnotyotboen

d. Delay of approval of sntry into the Union of South Africa has
' the station
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