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HEADQUARTERS
SPACE SYSTEMS DIVISION
AIR FORCE SYSTEMS COMMAND

WDLPR-4 12 May 1961

Monthly Summary of
SPACE SYSTEMS DIVISION
' ACTivViTiss

APRIL 196)

FOREWORD

MERCURY MA-3 launched on 25 April. Project ANNA, a tri-service
geodelic satellite program, is presented this month ot the end of the
BOOSTER SUPPORT PROGRAMS Section. BAMBI is the new program
title for the ORBITAL INTERCEPTOR Program. This will be the last month
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The DISCOVERER Program consisis of the design,
development emd flight testing of 39 two-stage vehi-
cles, using the Douglas DM-21 Space Booster as the
first stage boosMcndtboAGENA as the second
stage, satellite vehicle. The program was established
early in 1958 under direction of the Advanced
Research Projects Agency, with technical manage-
ment assigned to AFBMD. On 14 November 1959,
program responsibifity 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 per-
form space research in support of the advanced
mifitary reconnaissance satellite Programs.

PROGRAM OBRJECTIVES

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

(b) Attaining satellite stabilization in orbit.

{t). Obtaining satellite internal thermal environment
data.

(d) Tisﬁng of iochniques 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 vehicie flight and satellite
orbit capabilities, developed system reliability, and
established ground support, tracking ‘and data acqui-
silion requirements. Later in the program, biomedical

' ~and advanced engineering payloads will be flight

tested fo obtain support data for more advanced
space systeins programs. DISCOVERER vehicies are
launched from Vandenberg Air Force Base, with
overall operational control exercised by the Satellite

Test Center, Sunnyvale, Californja

Tracking and command functions are performed by
the stations listed in the Table on Page A-4. A
history of DISCOVERER flights to date is given on
pages A-5 and A-6. o
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. Telemetry ships are positioned as required by the

§ specific mission of each flight, Nlusirations on the

: opposite page show a typical launch trajectory from

' Yandenberg Air Force Base ond a typical orbit.

f An additional objective of this program is the

development of q controlled re-entry and recovery

I capability for the payload capsule. The recovery

operation is also shown on the Opposite page. An

impact area has been established near the Hawdiian

l Islands and o recovery force activated, Techniques

. have been developed for aerial recovery by C-119

: and JC-130 gircraft and for seq recovery by Navy

surface vessels. The recovery phase of the program

has provided advances in re-entry léchnology. This

information will be used in support of more ad-

vanced projects, including the return of a manned
sateliite from orbit.

AGENA VEHICLE D!VEI.OPMINT

' The AG.ENA vehicle was originally designed by the
Air Force as the basic satellite vehicle for Advanced
. Military Reconnaissance Satellite Systems Programs.
The first AGENA sateliites or “A" configuration
employed the YLR-818Bq.5 engine whicl; developed achieved. This new configuration or AGENA “p
13:600 pounds thrust at alfitude. The development used the bell XLR-818a-7 engine and was first flown
' of an opﬁcol inenial system for VQ’IiCIC shbilizcﬁon on DlSCOVERER xv'. The ,Cf“' AGENA U vehicles
and an attide control system for orbit injection use the 16,000 pound thrust XLR-81Ba-9 engine
. resvlted from the advanced programs stringent which hos a restart capability. This larger vehicle

eccenlricity requirements, permits achieving higher injection alfitudes with
By increasing. the tank capacities on the AGENA equivalent weight payloads and the restart provision
“"A” an improved performance capability was Permits orbital adjustment,
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5 . .
Facility Equipment* Flight Function

: S ———
Satellite : ABCD Over-all control, orbit computations ﬁnd predictions, acquisition
Test Center : data for tracking stations, prediction of fecovery area.
1Vandenberg AFB BDEFGHIJ Ascent and orbital tracking, telemetry reception, trajectory
Tracking Station measurements, command transmission.
X . _
." tMugu Tracking » BDEFGHIJ Ascent tracking, telemetry reception, computation and trans-
' Station ' mission of ignition and shutdown corrections.
Downrange BGLK Telemetry reception and tracking during ascent and orbit injec-
Telemetry Ship : tion.
S . {New Hampshire BDFGHIJ Orbit tracking, telemeiry reception, commands fo inlellito.
' Tracking Station '
ﬂ(odiqlt' BDFGHIJ Orbit tracking, telemetry reception, initial acquisition on pass
Tracking Station 1, monifor events in recovery sequence.
tHdwaiian BDFGHU) Orbit tracking, telemetry reception and ﬁansmiuion of com;
Tracking Station : mands to satellite.
Hickam AFB D Over-all direction of capsule recovery operations,
Oahv, Howaii
Tern island 8GHJ Roéovory capsule tracking.

tPrimary Tracking Stations {have command capability)

—_—

¢

*Equipment . F. VERLORT

A. General Purpose Computer(s) and $ pport Equipment G. VHF FM/FM Telometry Station

B. Data Conversion Equipment H. VHF Direction Finding Equipment
C. Master Timing Equipment I. Doppler Equipment

D. Control and Display Equipment J. VHF Telemetry Antenna

E. Guidance and'Command Equipment (DISCOVERER ascent oaly) K. APL Doppler Equipment
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Launch Schedule

¢
*
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-alinsle,

ined orbit
¥ Altained or
® Copsule recovered.

§ Failed to attain orbi,

VEHICLE CONFIGURATIONS .

X0

XX

DISCOVERER FLIGHTS 0 THRU XX ARE ON PAGE A6

261 1102 18 February Anained orbis swccesstally, Now-recoverabls radio-

weiric data gethoring AS seppors flighs,

300 1105 30March M.mw,wudwb&dmy

Frision of #8 AGENA bydreulic mecfiuoiss

307 1106  8Apl Mﬂm;w:ofwwm

vowsed posisioning of the setellite nle
m% wer q‘ugd snso mfmn
m. o ‘

A. THOR—DM-18/AGENA “A”
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Flight History (continued)

Ne. Ne. Flight Date Remarks
: 1 AGENA malfunction on
0 160 019 21 Janvary 1959 THORrWd‘fz'wcuﬁ‘thlpI‘.‘
h bit ., T vecoived for 514
f 163 1022 28 February :lﬂaul‘lo‘r" uu;afdly ‘dlomery or
] 1 il Ausained orbis X jected
! 170 018 13 Apri Anssins W MAZ,W.,
recovery successfully achioved,
m 174 1 Lawnch, ascons, seporasion , coast and orbitel booss
7 020 3 June cessfal, Filad 4o achiovs orbl bocomsern) ot oost 2%
ance of satellite engine,
v 179 1023 25 June Same as DISCOVERER I1I,
v ] Al obj wchioved snle
192 1029 3 August mu umf-oll: [ibieved exceps cop
vi 200 1028 19 August Some a5 DISCQVERBR V.
1 ‘ i ined orbis . Lack
vi 206 1051 7 November Amd mmf:liy ; .:5 400-oych power
vt 212 10 orbis . Mdlfwnction
%0 20 November AGENA omins shetdown as desived orbisel mnmrss
. v Rocovery capinle sjocied bas nos recovered,
X 21 1052 Fi 1 THOR sbut down premaswrely. Umbilical cord
8- 05 4 ebruary 1960 did nos :dna. Quwick discomnect feilod, cansing la:‘:;
beliam pressure.
X 223 1054 19 February THOR desiroyed at T pls 56 sec. by Range Safery
: Officer. Severe pisch oscillasions cansed boaster
ausopilot malfwnciion. b
X 234 1055 15 April Assainod orbis successfully, capsule ejecsed
‘ Aprl onl?tborbitwammgurd. o&im;’supt
X 160 1053 29 June Lawnch, ascens, Separation, coast end orbitel sage ig-
o T . “b
maGm mzd. ailod 10 achisve orbis .mu
Xi 23 1057 10 August Ausained orbit ssccorsfully, Recovery cepsale siected
ous nl7ﬁor6k.€¢mbwmcfnrcm
impact with wegligible Al obj exceps
the recovery. weve iuccessfully ,
Xy 237 1056 18 August Assained orbis swccesstully, Rocovery capsnle ejected
i onl7tbwbitadw:mmfnllymvtfpndzytbc
dirborne force. All objectives swccessfully achioved,
Xv 246 1058 13 Septemb Assained orbis successtully. Bjocsion emd
prember :?m complesed. Capsale impact occarved son
o] t.hfmcryfom:;locddbaloamnbug
10 2 Lownch ond escons mormel, AGEN A failed
Xvi 253 61 6 October c:-u:; ‘el ACENA. %0 separate
Xvil 297 1062 12 November m b :jcmf-lh Rmnza copsule ""::1‘,
Xvii 296 1103 7 b Attained orbis X e
Peember el ki il Reoewy ol
: S . AR objectives swere ssccessfully achiewed,
XiX 258 1101 20 b Astained orbit . N 3 ;
December nedor :% Asm"m ' radio-
XX 298 1104 17 Feb Asiained orbis . did
February L | swccessfully. Copsnle did nos re-emser
As T DLPR42g5




Flight Test Progress

¢ DISCOVERER XXl was launched from Vanden-
berg Air Force Base Pad 5, Complex 75-3 ot 12
PST on 8 April, Recovery of the vehicle's capsule was
scheduled after four days on orbit. All ascent oper-
ations: boost, separation, coast, and orbital boost
were accomplished as planned and the DISCOVERER
. satellite was injected into q near nominal orbit,

Programmed  Actyal

Apoges, nautical miles 366 351
Periges, nautical miles 165 162
Eccentricity : 0.0274- 0.0257
Period, minutes 9440 94,074

Table I. Comparison of Programmed and Actual
Orbital Parameters for DISCOVERER xxn

¢ Tracking and hlcme'hy data received on the
first and second passes showed that the satellite
had satisfactorily reoriented to an engine first atti-
fude and was stable. On the next contact with the
vehicle (pass seven) abnormaiities in horizon scanner
operation were noted. Between pass nine and ten,
all control gas was expended and the satellite be-
came unstable. This resuited in intermittent radar
lock-on and cyclical fluctuations in signal sirength
from satellite RF fransmissions although ground stq.
tions were able to command the satellite and re-
ceived usable telemeiry data. ()

* The decision was made o ottempt recovery of
the copsule on pass 32 instead of the nominal pass
63. The New Hampshire Station transmitted the com-
mand for ejection on the alternate pass (command
five) but the satellite verified receipt of two com-
mands (five and six). Command six causes the orbital
timer to skip a subcycle. As o result, the capsule was
. ¢iected on pass 31]. The capsule retro-sequence
operated satisfactorily, but since the satellite was not

in the proper attitude ot separation, the capsule was
?"”I IL DISCOVERER xx111 “:':“ “‘:‘W‘ ejected into a new orbit. The capsule’s orbit has an

75-3.?435,“0“; f The satel
éitc’:orb#nmdountbdpknj:‘z"w% apogee of 850 nautical milos,cporiguof 120
o ot ikability cansed the copinle 0 elocted inio nautical miles and a period of 101 minutes, (s}
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® As a result of the continving effort to improve
reliability, @ modified horizon scanner wilj be flown

on future DISCOVERER sateliites, The major change

is the replacing of the aluminum gear box with one
constructed of steel. One of the improved units com-
pleted 210 hours of bench tests and was then placed
in a vacuum chamber fo be Operated until it fails.
At the end of April the gear box was still Operating
after being in the chamber over 800 hours, (S)

produce
the results recorded on DISCOVERER xxin. An in-
tensive investigation has been made and changes
proposed fo the command beacon circuitry and

® Analysis of data indicates that sub-normal tem.
peratures caused erratic Operation of the gas jot

B 2, These ”mmb::bowﬁclr-.tfcr of
umurum,mmd

kauﬁﬁqdzwszrm
who b, M“Wvﬁk&ifﬂ;‘:

the oxidizey ; “‘AGRNAM' vebicles, A
truck is sonding b accidens sholey
ocm.Tboau‘Jz

from ihe

T el

control volves and resulted in the rapid expenditure
of control gas. Temperature pickups located neqr
some of the valves recorded below zero temperq-
tures. This is considerably colder than temperatures
recorded on previous DISCOVERER flights and prob-
ably resulted from the screening of the earth and
solar radiation by the new flame shield. An analog
simulation of the conditions demonsirated that the
observed satellite behavior could have been caused
by sluggish, sticky operation of the conirol valves..
To prevent a recurrence of this difficulty on subse-
quent DISCOVERER satellites, contro!l valves will be




coated with q heqt absorbent material and will be
wrapped with thormosfcﬁcally controlled electric
blonkoh.‘(S)

* Additional accelerometers installed on DISCOV-
ERER XXIIl isolated: the particular point on the
vehicle where maximum 20 cycles-per-second longi-
tudinal oscillations occur. The magnitude on this
flight, however, was less than experienced on pre-
vious MB-3 Block 2 flights. (S)

Technical Progress
foymd Stage Vehicles

¢  Production of XLR-81Ba-9 engines ot the Bell
Aerosystems Compony has been practically halted
because of o substantial stretch-out in engine deliv-

ory requirements by Lockheed Missile and Space
Division. (S)

® All fiings of the XIR-81Ba-9 rocket engine
reliability test program have been completed, Forty

tests were conducied at Bell Aerosystems Company,
ten were restart and thirty were full-duration firings.
Twenty-five restart firings were made in an Armold
Engineering Development Center altitude chamber.
The tests were satisfactory and demonstrated q
major component life for in excess of specification
requirements. (C)

Geophysical Research Directorate Experiments

. Thoﬂmofthcncwmodulufobeuudfor
carrying Geophysical Research Directorate instry- .
ments for measuring the Space environment is at
Vandenberg Air Force Base owaiting launch on
DISCOYERER XXIV. This module includes a cosmic
ray monitor, micrometeorite detector, two atmo-
spheric density gages ond associated electronics.
The equipment is Powered by the satellite vehidle
Power supply and datq is transmitted by the vehicie’s
telemetry system, (o]
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®  This is the first of several modules scheduled for
flight on DISCOVERER satellites in @ program de-
signed to utilize the weight corrying capability avail-
able on some flights for space research purposes.
The modules repiace the engine access door and are
designed with universal mounting rails upon which
a variety of instruments can be mounted. Nearly all
units and wiring are mounted on the modules so that
installation and removal can be accomplished with
minimum interference 1o prelaunch operation. (C)

Facilities

e Conversion of Vandenberg Air Force Base Com-
plex 75-1 is proceeding according 1o the recently
revised activation schedule. All facility-type modi-

_SECRET

fications hove been completed. Leak checks, single
propellant flow tests, and simultaneous liquid oxygen
and fuel flow checks have been successfully accom-
plished. The pad should be activated in time to
permit the launch of DISCOVERER XXIV late in May.
This pad has been converted from a THOR IRBM
facility to a DM-21/AGENA facility. The equipment
being installed is of an improved design which will
permit faster, more reliable launch operations. {C)

®  Modemization of DISCOVERER launch pads 4
and 5 of Complex 75-3 induding Installation of new
propellant transfer sets and up-dated launch control
system equipment has been started. No launches are
scheduled from these pads unii June. (C)
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PROGRAM HISTORY

The MIDAS Program was included in Weapon System
117L when ‘WS 117L was transferred to the Ad-
vanced Research Projects Agency. ARPA subsequently
separated WS 1171 into the DISCOVERER, SAMOS
and MIDAS Programs, 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 Novemborv
1958 until fransferred to the Air Force on 17 Novem-
ber 1959, The Air Force directed that the program be
continved under the technical guidance of the ARPA
Order and approved the MIDAS R&D Development
plan dated 15 January 1960, This plan was a “mini-
mum essential” program directed toward the satellite
vehicle and proof of the feasibility of infrared detec-
tion capabilities. It provided for ten test launches,
two from the Allantic Missile Ronge and eight from
the Pacific Missile Range. Subsequent authorization
was obtained to uiilize two DISCOVERER flights
(designated RM-1. and RM-2} to carry background
radiometers in support of MIDAS, )

A program of complete system development, includ-
ing the ground environment of MIDAS, has been sub-
mitted fo the Department of the Air Force and has -
be@n approved in principle and-objective. The launch
schedule of that program, 31 March 1961 MIDAS
R&D Development Pian, is shown on page B-5. Ay-
thorization has been received 1o initiate action imple-
menting the plan with reconsideration for approval
o be accomplished subsequent 10 a successful test
launch in 1961,

TECHNICAL HISTORY

The MIDAS infrared early warning 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 vehicle, powered by a Bell

Aircraft rocket engine as the second, orbiting stage.

The final configuration payload weight will be

approximately 1,000 pounds, '

The first two R&D flights used the AGENA “A” and
ATLAS “D* vehicle programined to place the pay-
load in a circular 261 navtical mile orbit. Subsequent
R&D flights will utilize the ATLAS “D*/AGENA “g*
configuration which will be programmed to place
the payload in o circylar 2,000 nautical mile polar
orbit,




Eight MIDAS Satellites — four each ;
two orthogonal polarorfl?u“;z o
‘ ~ at 2,000 n.m. algi




