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. The DISCOVERER Program- consists of the design,
dwolopﬁnuifcndﬂighthsﬁng'ofvll two-stage vehi-
"dds;.udqigmobwglaD_ng-ZISpm‘Imurcstbo
ﬁmm-mmanmw«mm'

sarly in 1958 -under direction ‘of the Advanced
Research Project's Aooncy, with technical manage-
‘ment assigried to AFEMD. On 14 November 1959,

biboAlr'Fovubylllo'SocnlaryomePﬁm
§ contracior for the program isbckhoqd'@ipﬁband
sk Space Division. The DISCOVERER Program wili per-
; military reconnaissance satellite programs.
’! .
: | smocRAM OBJECTIVES ‘
’-ﬂ (o) Flight fest of the satellite vehicle airframe, pro-
kﬂ. pulsion, guidance and control systems, auxiiary
T power supply, and telemetry, tracking and com-
° mand equipment.
‘ (b) Attaining sateliite stabilization in orbit, ,
; 3 (c) Obtaining satellite internal thermal environment
" data.
ﬁ_, {d) Tuﬁngofhchniquufornoonryofocupwb
] ejecied from the orbiting satellite,
. o (e Testing of ground support equipment and devel-
v opment of personnel proficiency.
(0 Conducting bio-medical experiments with mice
' and small primates, including injection info orbit,
re-entry and recovery.
' PROGRAM SUMMARY
Early launches confirmed vehicle flight and saleliite

orbit capabilities, developed system refiability, and »
i established ground support, tracking and data acqui-

sifion requirements. Later in the program, biomedical
and advanced engineering payloads will be flight
teshdloobhinsuppoqdotoformorcodvunud
$pace systems programs. DISCOVERER vehicles are
launched from Vandenberg Air Force Base, with
overall operational control exercised by the Satellite
Test Center, Sunnyvale, Culifornia

Tracking and command funclions are performed by
the stations listed in the Table on page A4, A
history of DISCOVERER fiights to date is given on
page A-5. '

fiif  $toge, satelliie vehicle. The program was established -

program -responsibility was transferred from ARPA -

-form space ‘research in support of thé advanced

. worrnees ~SEERET—

Block 2
Threat, lbe. {SL) 169,000
Spec. lmp., sc. (31)
Sorn Time, sec.
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Tdune&ysﬁp-mpodﬁmdunqﬂndbih

specific mission of each flight. Figures 2 and 3 show

a typical launch trojectory from Vandenberg Air
Foralcn,ondﬁ'gwo:!dnmsdmcﬂalynlyp-
hulaﬁtmdaﬁondobbdindm&mk
mewdwwnﬁcmw<mmdim
ery capability for the payload copsule (Figure 4).
An impact area has been established near the
Hawaitan lslands, and o recovery force activated.
Todmiqualunhondﬂdopodfofcuidmy
byC-lchrcmﬂcndbrmmbywa
swfccovmo'ls.motmyphouofllnm
haspmvidodadvanminn-cﬂryvolidrhdunl-
ogy.’lhisiufomcﬁonwillbomodinmoﬂofm
advanced projects, including the return of a manned
satellite from orbit, _ :

AGINA VEMHICLE DEVELOPMENT

The AGENA vehide was originally designed by the
Air Force as the basic satellite vehidle for. Advanced
Military Reconnaissance Satellite Systems Programs.
ThcﬁmAGBMsdollnuor“A“conﬁgunﬂon
employed the YiR-81Ba-5 engine which developed
15,600 pounds thrust ot altitude. The development
of an oplical inertial system for vehicle stabilixation
and~an aititude control system for orbit injection
resulied from the advanced programs siringent
eccentricity requirements. ’

By increasing the tank capacities on the AGENA
"A” an improved performance capablility was
achieved. This new configuration or AGENA “B"
used the Bell XLR-81Ba-7 engine and was first flown

on DISCOVERER XVI. The iatest AGENA “B" vehicles
use the 16,000 pound thrust XIR-81Ba-9 engine
whid\hoscmlonoupcbillly.misbrgernhido
permits achieving higher injection altitudes with
equivalent welght payloads and the restart provision
permits orbital adjustment,
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Y Atiained orbit
@Copwlom.d.
0 Failed o attain orbit.

VEHICLE CONFIGURATIONS

AGENA .
pscovine ""':'/ oy Might Date Resmarks
AGENA g o :
0 160 1019 21m1959 T_TIORm "m:mt;t
. Astained orbis A recoived for 514
! 163 1022 28Fcbmry gt mf'": Telometry
PO N0 WA e okt iy, Ry ol s
recovery smccessfully achioved, .
Lewnch, on, coass and orbisel booss
[[]] 174 1020 3 June ﬂf‘l‘.”w of low penfee-
ance of satellise
v 179 1023 25 June Seme as DISCOVERBR 11l
. ! m 3 £ » M
v 192 1029 13 August Oha;;'a -vattl:-fly"M“M W cap.
vi 200 1028 19 August SauaDI&COVBRn V.
vi 206 1051 7N‘onmbo|" Astained MI:?N“-:IMM
] | 0 orbis. . . .
VIl 212 1050 20 November Asscined snceusiully. Malfwnciion e rencuied
THOR shws dows . Umbilical cord
IX 2].. 1052 4 February 1960 ZOR Prematorely. e oo .l:.:
A of belines pressave,
X 223 1054 19 February THOR destroyed & T plas 56 sec, 8y Range Safety
" Offices, Sovers oscillations cansed by booster
) . axtopilos malfwaction. &
Xi 234 1055 15 April Mm-mrl-ayxmz,mqw
om 17th orbis was wet recovered, objectives exceps
_ recovery successfully achioved,
Xu 160 1053 29 June Lownch, ascoms, codss and stage igwi-
Pollad 30 achieve orbis becense
AGENAMI-WMM of
i 2N 1057 10 August Astained orbis successfully, Rocovery capsale sjected
X 3 nl?“.:zﬂ CQ.lommA';d & water
) tﬁcddmnmnymnmu[yﬂ,.
237 1056 18 Avgust Ansined orbis swecessfully, je
Xy ul7ﬁwibdmwm-§;’m she
Xv 246 1058 13 September  Asnained orbic smccessfully. Ejection end
.oftymfmwﬁubupﬁwtobmg
Xxvi 253 1061 26 Oclober - Lewnch and ascoms normal. AGENA failed separate
, : fm.hawanlfddnddaor‘i{. o
Xvii 297 1062 12 November Mw"tmfnﬂ,.kﬂmyapuh 7
: uSIuwbkd“mm“-m
» Aﬂm"cmfdl’m
XVill 296 1103 7'Dmubor ”mw:‘mafgﬂy Mcz“up
wore swccossiully achioved,
' Ansined orbis . N x
XX 258 1101 20 December ric dete puboring MIDLS smppocs poesss "ediomes.

A, THOR—DM-18/AGENA “A"

8. THOR—DM-21/AGENA
MB-3 Black 1/XR8)-8e-7

C. THOR—DM-21/AGENA *g*
MB-3 Bleck 2/R81-8a-9 .

A5




Hight Test Progress
‘mscovsm XIX Flight Investigation

¢ DISCOVERER XIX was lavnched on 20 December
canrying o radiometric payload (non-recoverable)
in support of the MIDAS Program. Because of a loss
of control gas, the satellite was unstable in attitude
on orbit. Despite the satellite oscillations, sufficieat
duomqun.dformmﬁonofm.pamod
expenditure through ascent and
orbital injection was normal. Telemetry data shows
@ rapid loss of gas from engine cutoff until the satel-
lifopcucdoutofmogoﬂbohhmdryship.lyib‘
ﬁmoofaequkiﬁonotKod‘mkonﬂnﬁmm,dl

operation. Gas

9as in the storage boitles was gone,

® The nature of the malfunction, as determined
ﬁomhhmthoddoh,poinhdbcﬁﬂminm
portion of the equipment which controls gas vaives

the amplifier.
Future Flights

¢ Two DISCOVERER launches were scheduled for
January but both launches have been rescheduled
for early in February. This resvited from the decision

* DISCOVERER XX, scheduled for launch on 10
February, will Canry a recoverable Advanced Engi-
nooringTodpoyloudmdwilbouadinfh.ﬂnt
cﬂmptatcfour—dayneworymiuiomOm,iwo
and ihno-day‘nbdonshmbmweeusfully_oc-
complished on previous DISCOVERER flights. The
nominal recovery pass-will be number 63 on this
flight. The orbital programmer, howsver, con be
adjusted by command from the ground 1o permit
fécovery on pass 15, 17, 30, 32, 46, 48 or 61,

oblain

is shown besn chamber &t the
Vandenberg Afr Force Base Missi Assesbly Building
foraumzofthm'lmgn by systom,

As

o




® The DM-21 wilt carry a Bell Telephone Laboya-
fories (Bmﬂdmmhmforlluﬁmﬁmoond
DISCOVERER flight. & will be carried open-loop (not
guiding] and performance data will be telemetened
back for- sysiem - if performance of the

. ﬂnf“dioduﬂngofDISCOVERERXths caused
ibehund.ofDlSCOVERﬂXXHobodolcycduaﬁl

¢ Ten siarter assemblies were subjected to tem-
perature and vacuum conditioning for thirty days
aond fired successfully. Two other assemblies waere
dkmubhdandmmfumdlohmocmcked
gmin.ldhmﬁt:wilboﬁndbdohrminﬂhooffod
ofllnmck.mmhﬂsmpcnofmu'l’hiﬂybay
Coast Progrom whidlho:lboobi«ﬁvcofdmlop-

and engine acceptance tests on production engines
323, 324 and refiability program engine 306 (all
with acoustic dampers) has been atiributed to sery-
icing discrepancies. a

Optical Trqcklng Light Experiments

¢ A Mng was held at the Smithsonian Astro-
physical Observatory (SAO) on ? Janvary to discuss

analyze the results completely. It was decided that
the Observatory will complete the datg reduction

(radar), Final plans for this experiment will be made
following receipt of the Lockheed analysis,

. Blomedical Test Program

Recovery Aircraft »
® The JC-1308 recovery aircraft should begin ar-

recovery equipment. Four other aircroft are being

~ modified at Warner-Robbins Air Force Base.,

- Foacllities

¢ Deliveries of AGENA launch control equipment
for Vandenberg Air Force Base Complex 75-1, Pad
1is approximately three weeks behind schedule. In




As

. l‘lcmcndldnd_dufwconmlioaof(:o-pl.x
75-3, at Vandenberg Air Force Baose, fo permanent
propellant transfer systems and launch control mod-
emization hmbnnfomdd.dbyl.odrhudmd
Douglas and approved by AFBMD. Design of facili-
ﬁumodﬁemlonbmbmeomplohdmdmpre-
liminary facility work is being. accomplished on q
sy:hman:dndulodfordoﬂvuybvmw
Air Force Baie in February.

WDLPR4-259




Figure 1. Antist's cmcp:n MIDAS
e s below
e ()
and AGEVA""B"' ngl:




Fignre 4,

Of&ih‘u satellites detect infrared ;

by Soviet ICBM's in bownred flighs. Data telem.
elered insiantanconsly to MIDAS Control Center

ebbroximately 1he sumber of missiles lannched and
laxnc locd:{m, direction of iravel end burning
cbavacteristics. Probabilities of less than 1.00 on
: tbcabonmidimcmpnwlityofulom
one MIDAS sasellite’ detecting an ICBM laxnch.
Probabilities of 1.00 indicate that mere thon one
MIDAS satellite will always be in position 1o detecs
an ICBM launch. These gures are based on geo-
metric considerations ¢ family of satellites and
&roand readont station locations. .

TECHNICAL HISTORY

. The MIDAS infrared early waring payload is engi-
" neered to use 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
(Figure 1). The finol configuration payload weight
will be approximately 1,000 pounds.

WDLPR4-269

~SECRET

The first two of the ten. RED flights used the AGENA
“A" and ATLAS “D* vehicle progrommed o place
the payload in a dircular 261 nautical mile orbit,
Subsequent R&D flights will utilize the ATLAS “D*/
AGENA “'p* configuration which will be programmed
to place the payload in o dircular 2,000 nautical mile
polar orbit. . :

7
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N . PRESIDENT OF U, 5.

DEPARTMENT OF DEFENSE
OTHER Us 8 NoRAD OTHER ALUED
COVERNMENT AGENCiEs | MIDAS OPERATIONS CEnives GOVERNMENTS

MIDAS TRACIONG &
_ CONTROL CENTER

-

SPACE VEHICLE NETWORK

The MIDAS system is designed 1o Provide  sirategically located readout stations. The
conﬁnuousinfrct'odtovm.oﬂhofiovid mmwhdﬂhd‘fﬂy
Union. sun.mon“"mb.mwby tothlDASde:hgdeonmlConm

. " . . where it is processed. It is then displayed
eight satellite vehicles in accurately pos;. N

and evalvaled the MIDAS Operations
fioned orbits (Figure 3). The area under ; "

surveillanee must be in line-of-sight view of _
the scanning satellite, Mission capabilities nicated 10 a cestral Department of Defense

are shown inﬂmt"htmildﬂiomd Command Post for relay 1o ihe President -

to accomplish instantaneous readout of ond ol national relaliatory and defense
oequindduhbyothostomofmno_ A o

READOUT STATIONS _ '




ATLAS “D"/AGENA “A"

ATLAS “D"/AGENA *'8"

' " J Attained orbit successully

§ Failed to citain orbit

Flight History
MIDAS ATLAS AGENA
Neo. Launch Date No. 'No. Remarks
I - 26February 1960 29D 1008  Did mot aitein orbit because of & failure duving
' ATLAS/AGENA separation.
n 24 May 1960 45D 1007 Highly successful. Performance with respect to
progreammed orbital peremeters was ousstending.
Useful snfrared data were observed and recorded.
MIDAS [nfrared Defection Payload
Payload Operation: Tn ot
is veflecied by the mirrer -&gz' o :
the ewergy Io.m o= AGENA “B”




MIDAS GROUND SUPPORT FACILITIES

 ————

R

Focility Equipment* Fligit Function
ABCDEP ‘Operations control, orbit computations and br.dldions, iniﬁ-

Satellite Test Center
Vandenberg AFB ABCEFGHIIKLMP
Tracking Station
Downrange Telemetry GHIINO
Ships
Hawaiian Tracking BEFGH)
Station
AMR HJ
New Hampshire ABCEFGHIJKIM
Stats .
African Tracking - BEGJ
Station
North Pacific BCEHKMP
Station
Kodiak Tracking FJ
Station »
Mugu Tracking BEFGJ
Station :
NOTES: (1) In addition to
communicatio
(2)  Equipment listed is either p

r procurement,

ation of commands 1o satelfite {via tracking stations), process
payload data.

* Ascent ond orbital tracking; telemetry noapﬁoh; trajectory

compulations; command fransmission; reception recording
and processing of payload data. )

Tracking and data reception during ascent, (Three ships are

available for this function. Equipment is typical.)

Onrbital fracking, telemetry receplion, payload data recepftion.
Orbital tracking; telemelry receplion; command transmission;
reception, recording and frammission of payload data,
Telemetry reception and recording during second burn,
Smuﬂnondpcyboddohnupﬁon,mandmkdon. _
Orbital tracking.

Trockirgg and telemetry reception.

equipment listed, all siations have infer- and intra-sation
ns equipment and checkout equipment.

mcmfyavailgbhotplanmdqndw

fo

General Perpose Computeris)
ond Support Equipment :

Dota Conversion Equipment .
MCe ’

-M..' Timing Equipment
Control and Display Eqal'-.nt

VHE F0/PM Telemairy Station

PMPMG!WWM

I Doppiler Equipment

). VHF Telemetry Antenna

K. UHF Tracking and Date
MMWMMAM

L UMF Angle Tracker

M. UHF Command Transmitter

N. AL Doppier Equipment

0. 3rQ-2 Rador

P.

. Midas Payload Evalvation
and Command Equipment

WDLPR4-269
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Monthly Progress — MIDAS Progrem
Program Administration

] AH.odqucﬂonUSAFlm,mpoudofno-
bmoﬂhoWocponsloatdondAerdm‘Pud.
rd_vicwodcmisionofﬁnMIDASDCvdopndltl’lm
aiAFBMDonmlonwy.'l'liomiudplmm'm-
pared. in response fo the guidance received vpon
pmontuﬁonofﬂno3lcnuoqbﬂolopmﬂmb
fbeAirFomolcllisﬁcmsihcndSPca_Co-nih‘
ondAirStcffon.‘S-éJonucfy.‘lhoHoodquah;
USAFMmomptodﬂnplonmnodiﬁodmdwl
present the new plan to the committes early in
Febrvary. ‘

_®  Representatives of Lockheed Missiles and Spoce

DMslon(I.MSD)cndAFIMDMonuJanuayand
dwolopodcbcskforopmiododMlDASProgu-
eodingforthomxfﬁnvm.%pouibhwoioc-
tion of the program will be used for the onnudl cost
study currently being compiled and scheduled for
complﬂionpriortoﬂnndofhbnmy.moeod

siudy is being assembled and computed in such

fomthcfilmcybomdforlnm_hbhbudgd
preparation of the actual program when finalized.

®  Representatives from several contraciors, Head-
quarters AFMTC, the 6555th Test Wing, and AFBMD
met on 24-25.lcnu¢y'odbmlbonopc.peﬂdu
and implementation details of the infrared measure-
ment programs ulilizing the KC-135 aircrafi. The
Aerojet-General Corporation has been placed under
a six-month contract to insiall, modify and operate
the target measurement equipment.

Flight Test Progress
Radiometric Measurement Flight RM-1)

® The successful RM-1 flight (DISCOVERER X1X) on
20 December corried a ‘radiometer designed 1o
gather background infrared radiation information.
Preliminary evaluation of the information indicates
agreement with earlier data obtained from bafloon-
borne radiometric equipment in the 2.7-micron re-
gion with mpodtodmdwdconhntmdw
fovel. The 4.3 micron region is somewhat higher
than had been anticipated from theorefical studies.
A report on this initial evalvation is being prepared.

WDLPR4-269

T B R .

Future Flights » :

o The second radiomelric measurement flight
(RM-2) is scheduled for late February. A radiom-
eler identical to RM-1 will be carried aboard this
DISCOVERER XXI flight.

® The launch of MIDAS !l has been rescheduled
for 17 April. The General Eleciric horizon sensor
ond other equipment problems have prevented the
complation of on acceplable systems test. If current
sensor modifications and vehicle circuitry changes
resolve the problem the April launch date can be
wel. However, if it is necessary to revert to the
backup development system to solve the problem
the launch will be delayed for an extended period.
Memhudwsmumdingmoﬂoﬂtonwln
the problems and meet the launch date.

Technical Progress
-s.n.dqu.v.nd..

® The MIDAS IV vehide, which has been resched-
ulodfofhundllchﬁlMcy,iscppwximohly40
percent complete in the systems test phase. Transfer
ofllnnllldofroumhnstutissdnodﬂodforn
Mcrdl.'l'lnAﬂASbooshrfortlllsﬂigM is on
schedule. :

Infrared Scanners

u.-.an-—ufuwmsm,rv..dv-nwndu.bp.a
lymhe.-dhrmww,vundvmsy
Asrvjel-Generel Corpersiion. )

® Negotiations are- in progress with Aerojet-
Gmuulontbekproposdforosmesl\!infmred
detection payload. The Series IV payload will be
emﬂodoanDASlXondwbuquem.

Mmm
L Thomddisphymhmmnnofcduredby

Baird-Atomic, 1o be used in support of MIDAS i,

IV and V flights, was installed ot the Vandenberg
Trocking Stafion in early Joanuary. This equipment
will provide a ground stabilized presentation of the
payload readout. Similar equipment is being acti-
vated ot the Satellite Test Center.

® Test equipment which will demonsirate the com-
patibility of the Series Il payload and R-F link will
be compleled in mid-February. Field tests at Van-
denberg Air Force Base will begin in early March.

B-7




¢ The Donnelly Fats communications requiremenis
waere finalized early in January. Philco was selecled
as the prime confractor and Western Hectric as o
subconiractor for the installation of equipment. This

procedure will permit a befter interface of olf

facilities.

Horﬁon Sensor Flight Test Program

® The U-2 Flight Test Program for initial tests of
the General Electric Mod Il MIDAS horizon sensor
has been accomplished on a crash basis. To dale,

"

three flights have been made and data gathered

on horizon sensor sensitivity is presently being ana-

lyzed. The results of this analysis will determine the .
exient of fulure flight testing.

Facilities

® Maodifications to accommodate either a SAMOS
or MIDAS configuration AGENA “B* ot Point Argu-.
oo Complex #1, Pad 2, are progressing satisfac-
forily and should satisfy program need dates. The

WDLPR-4-269




® A prelfiminary integrated milestone schedule has
boonpupondngcrdinglheomelemﬁon'nlbo

construction ond activation of H.ArgulloComplgx.

No. 2. This scheduie will be adjusted and approved

by'boSAMOScndMIDAS'Progmﬂolndkmlho cmdh%hcbmoomplﬂcdandlhobu’ld-
dogmfowﬁd:heympnpandhwppoﬂﬂn ' ingsmcoupfcdonm.lanm.ﬂnuml




. Andl’dlihd-ongh.uhcsbun-adododhdo-
signahduﬁqal.wppmbuiding at the New Boston,
New Hampshire tracking station. Criteria for the
faciﬁfyhmchnuulv.dfmlhoésvﬂfmmm
{Satellite). Final inspection of the general purpose
and dining hall buildings was completed on 12
Janvary. Final acceptance was deferred pending
oorrocﬁonofscverdoomtmdiondcﬁdmciu.

B-10
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Bachelor Officer's Quarters Building
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The ADVENT Program will investigate the feasibifity

JETTISONABLE

— - of using satellites in synchronous orbit as instantane- ’ NOSE FAIRING
Ous repeaters for microwave radio communications.
A satellite vehicle station in synchronous equatorial MICROWAVE

— orbit will remain in a fixed position relative to any COMMUNICATION
point on the surface of the earth. Active communica- ~ANTENNA
ﬁoméquipmontéuﬂahudhlﬁkufdﬁhwilmin, ) v
amplify and instantaneously retransmit any message EARTH HORIZON

"~ beamed in its direction. SCANNER
PROGRAM HISTORY :

- - | . i SOLAR CELL PADDLE
The Research and Development program for aclive S

communication satellites was initiated by ARPA in
Janvary 1959, Following early research and develop-
ment, q three-phased development program (STEER,
TACKLE and DECREE) was inifiated in May 1959 by

FINAL STAGE VEMICLE

Amendment No. 1 1o ARPA Order No. 54. Phase | | ’ gf?c'r‘ng.mc .
— [STEER): was given priorily in order to demonsirate / EQUIPMENT

the feasibility of providing an early UHF communica-
tions capability for positive control of the SAC strike
forces. AFBMD was given responsibility for the
design, development, and flight testing of the com-

. Plete system, including launch, satellite tracking and , CENTAUR
control, and necessary support facilities and ground /— STAGE

equipment. WADD and the U. §S. Army Signal
Research and Development Laboratory (USASRD)
were delegated responsibility for the development

— ofth.oommuniehﬁomsubsystunfor%aulmd
Phases Il and lil, respectively,

—_———e ]
———r———-

— . Fignre 1. Proposed satellite with
jettisonable fairing moumted on
CENTAUR m-ud' Stage,




"~ In April 1960, Amendment No. 5 1o ARPA Order
. No. 54 reoriented the program. The research and
development - effort previously directed toward
~ providing a ground-to-satellite-to-aircraft UHF com-
munications capability for the SAC strike forces was
cancelled. A single integrated ADVENT Program for
the development of a 24-hour microwave communi-
cations saiellite repiaced the former STEER, TACKLE
and DECREE Programs.

On 15 September 1960, the Secretary of Defense
transferred over.all management responsibility for
the ADVENT Program from ARPA to the Depariment
of the Army. The development responsibilities of
AFBMD and USASRDL were retained essentially status
quo. The Army was given responsibility for funding
and for over-all systems engineering fo provide
guidance and a basis vpon which detailed design
data can be evolved by AFBMD and USASRDL.

PROGRAM OBJECTIVES

The primary ADVENT objective established by
Amendment No. 5 is 1o demonsirate the feasibility
of achieving o military system for microwave com-
munications (surface-to-surface) employing satellite
repeaters in 24-hour equatorial orbit. The feasibility

cl9,300mﬂo,wmm'hdmmd.
mofouibiﬁiycfhdngabhb#ﬁluhsddﬁh,
conhdiudﬁlqdoaddbﬁ.mdkuphonmﬁon
withinibenqiﬁndhluwmuuitobobodmm
mohd.mosddﬂhnwboewobbdpqoviding
worldwide communications on o real time basis ot

micrmvmfnquonduwiﬂloligbdmmd,wido'

bandwidth capacity. Amendment No. 5 also requires

thedosignafa;singhbodcconﬁmmﬁnnofuﬁnal '

stage vehicle compatible with lounching by either
AGENA “B“orCBlTAURsmldeom.‘

The ADVENT Program, as defined in ARPA Order 54,

Amondu.MNo.ZdahdllAw,wieoqsistof-

the following flight tesls, launched from Ihc'-A_tlonﬁc
Missile Range:

Phase One. Three ATLAS/AGENA “B* Fights,
nominal 5,600 naviical mile orbits, beginning March

1962.
rhmrwo.rmmgmu..'mmwm«

on NASA ATLAS/CENTAUR ressarch and develop-
ment flights number 9 and 10, December 1962 and
February 1963.

Phase Three. Five ATLAS/CENTAUR flights
launched into 19,300 nautical '
orbits, beginning March 1963,

Figare 2. Injtial design of final stage rebicle,

miles equatorial




~

62

JFMAMJJASOHDJFMAMJJASOND JiF

ARMY

63 64

Mlalm] g

NASA " ARMY

ATLAS/AGENA, '3~

ATLAS/CENTAUR

ADVENT Lounch Schedul

my'mm—nvmrrm
Program Administration
® The first meefing of the ADVENT Technicol

Technical Progress

Launch Vehicles

L lockh“dMissllumdSmDivitiqn(lMSD)
has submitied a revised Technical and o

® A Preliminary Program Plan for the Phase Il .

CENTAUR vehicles has been received from Convair

WDLPR-4-269

way at Convair. These proposals are scheduled for
submission in Morch; Convair indicates thot prep-
aration of all proposals is proceeding on schedule.

® A review of the Prait and Whitney (P&W) pro-
posal for the CENTAUR LR-119 engines has revealed
that the data submitted is Inadequate for o thorough
evaluation of the proposed effort. A detailed de-
scripfion of the type of data required has been
forwarded to the BMC procurement office for trans.
mittal to PRW. Pending receipt of the additional
data, processing of the complete proposal has been
suspended. To insure that progrom schedules are
not compromised, P&W has been requested to sub-
mit an dibwodproposql covering only the long
lead time tasks for which immediate contractual
coverage is required. It may be necessary to utilize
alcmreommdforprocunmomofsudn long lead

fime items. .

ened fuel and oxidizer tanks. was discussed. A
Proposal was made that NASA purchase this larger
CENTAUR configuration for the last o develop-
ment flights which are Programmed to carry ADVENT

- final stage vehicles. A firm recommendation for

purchase of the larger CENTAUR will be made fo
NASA ot the February meeting.

Final Stage Vehicle
® Representatives of the final stage vehicle con-

fractor and the second stage vehicle contractor
aftended the third monthly interface meeting on
5 and & Janvary. Subsequent meetings will be
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® The U.S. Amy ADVENT Manogement Agency
(USAAMA) directed AFBMD on 18 Janvary to dis-
continve plans for the ADVENT Tracking, Telemetry
md(Conumlel‘C)Sidimctihou&lingVon—
denberg Air Force Base tracking siation. The
USAAMA plans provide for a TIC station at the
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The ABLE series of space probes was inifiated with
ABLE-1 program in March 1958. This program,
undertaken by AFBMD under direction of the
Advanced Research Projects Agency, hod as iis
over-all objective, the acquisition of data on the
extra-terrestrial space environment. The design ond
construction of a four-stage space vehicle was initi-
ated. The vehicle, consisting of a THOR IRBM first
stage, an ABLE second stage, ABL-248 solid propel-
lant third stage and the satellite vehicle fourth stage
was successfully demonstrated in the fall of 1958. In
October 1958, the National Aeronavtics and Space
Administration, given cognizance over the space
exploration effort, authorized the ABLE-3 and ABLE-4
programs. General objectives included the demon-
stration of vehicle and communications capability
and performance of scientific research experimenis
over inferplanetary distances. An extensive network
of ground support stations was simultaneously estab-
lished, the most powerful of which is the 250-foot
antenna at the Jodrell Bank Experimental Siation,
University of Manchester, England. Central control
and data computation is accomplished at the Space
Navigation Center, Los Angeles, California, and
other military and NASA centers assisting in
tracking and telemetry according to the specific
requirements of each mission. The ABLE-4 program
led to the development of a space booster utilizing
the ATLAS ICBM as the first stage, providing o
greatly increased payload capacity. A hydrazine
engine with multi-start capability was developed for

‘I".isxn 2. ABLE-3 third stage
oad (above) with 5

es fully . Drawing

of extremely elliptical orbit

T,ﬁcn{ by ABLE-3 (EXPLORER

D2

the ATLAS boosted vehicles to permit mid-course
vemier control and o provide controlied thrust 1o
inject the vehicle-into orbit about another planet. -
Under the ABLE-3 and 4 programs, a solar cell power
supply system was developed and extensive original
design of satellite vehicle command, telemetry, and
communication equipment was accomplished.
ABLE-1--The ABLE-1 program consisted of three
fights with the object of placing a payload within
the moon's gravitafional field. The ABLE-] four-stage
vehicle consisted of three booster stages and a ter-
minal stoge composed of eight vernier rockets, an
orbit injection rocket (solid propellant TX8-6) and o
payload. The booster stages were THOR first stage,
Advanced Re-entry Test Vehicle (AJ10-101 engine)
second stage, and a third stage utilizing the ABLE
X-248-A3 sofid propellont rocket engine. The first
lunar probe was launched on 17 Avugust 1958, The
flight was normal until 73.6 seconds after liftoff when
a furbopump bearing failure caused the booster to
explode. The second lunar probe wos launched on -
10 October 1958. Although the payload did not
reach the vicinity of the moon, a maximum altitude
of 71,700 statute miles was attained and useful sci-
entific data were obtained from the instrumentation.
The third lunar probe was launched on 8 November
1958. Because the third slage failed to ignite, the
maximum altitude altained was 970 statute miles.
The primary program objectives, obtaining scientific
dctcindsbnarspucc,mccbiwod by the Ocio-
ber flight.
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Figure 3. ABLE-4 ATLAS vebicle con-
fanrasion drawing and photo of vebicle
installed on Atlantic Missile Range
lannch stand 12, .

ABLE-J — This four stage flight vehicle was launched
from the Atiantic Missile Range on 7 August 1959.
The vehicle consisted of @ THOR booster, a second
stage using the AJ10-101A rocket .engine, o third
. -stage powered by the ABL-248-A3 engine, and a
fourth stage consisting of the payload and an injec-
tion rocket. In addition to carrying a highly sophis-
ticated payload, the ABLE-3 (EXPLORER V) flight was
used to demonstrate the validity of the ABLE-4 vehi-
cle and component configurations. All phases of the
launching were successful and the advanced scien-
lific observatory satellite was placed in an extremely
elliptical geocentric orbit. Trajectory and orbit were
essentially as predicted with deviations in apogee
and perigee well within the range of expected values.
The payload was the most sophisticated to have
been placed in orbit by this nation ot the time and
‘contained provisions for conducting 13 experiments
in space environment and propagation. A wealth of
valuable data was obtained from satellite telemetry
until the last transmission was received on 6 October.
Among the significant achievements of EXPLORER
VI were: ’

1. The first comprehensive mapping of Van Allen

radiation belts.

2. The first study of dumping and filling of outer
Van Allen radiation belts during a magnetic
storm. -

3. The first still TV photo of eart_h from a satellite.

4. The first computer (Telebit) operating in space
with instrumentation.
5. The first direct flux measurements of low-
energy elecirons in the outer radiation belt.
6. Discovery of large electrical current system in
the outer atmosphere.
7. Discovery of betatron acceleration in outer
atmosphere.
It is believed that the satellite, while yet in orbit, is
incapable of generating sufficient power for trans-
mitting signals due to solar paddle dumuge suffered

during initial paddle extension and the resultant un-
favorable sun “look” angle.

ABLE-4 ATLAS —This vehicle differed from the
ABLE-3 primarily in that an ATLAS ICBM was used as
the first stage instead of a THOR IRBM, permitting
installation of a hydrazine engine for midcourse
velocily corrections and to accomplish the ejection
of the sotellite into lunar orbit. The unsuccessful
launch of the ABLE-4 ATLAS occurred on 26 Novem-
ber 1959. Structural breakup resulted in the third
stage and payload parting from the vehicle approxi-
mately 48 seconds after launch. The ATLAS per-
formed as planned over its entire powered flight
trajectory. The trajectory of this flight, from the Atlan-
tic Missile Ronge o the vicinity of the moon, was
established 1o achieve the tightest possible circular
lunar orbit consistent with the highest probability of
success. The final burnout conditions were 1o have
provided an inertial velocity of 34,552 feet per

Figure 4. PIONEER V' saellite vebicle sbows in
orbital flight position. This solar satellite was lusnched
from ¢ tic Missile Range om 11 March 1960.

WDLPR-4-269 —GGNHBE‘NTI#I: D-3




) . ROCKET
c , N, MTROGEN
- 0. Sateliite Vehicle SPHERE .
- e “v:m (Sumout) oyt » HYDRAZ
N umnovt, 2294 1b
. ] . Speific Impulse (voc) . 230 sec 1 INE
Thrust ‘Vﬂ' 3 e = .l'- -
e, C. THIRD $TAGE ABL 248-A9
PA
G ikt szt PLATFORM
Gross Weight {Bumout] 54740
Specific Impulse [voc) 250.5 sec
Thrust {voc} 3i00m THIRD STAGE
8. SECOND STAGE AJ 10-101 ' Q 1 SEPARATION
Gross Weight 5107.3 b i PLANE
?m..rw?.::d (lo;nov;) 1816.1 Ib i : ,
pecific se {vac 268
o \ . Threst {vor] 7 ! ' SOLAR CELL
! H A. FIRST STAGE ATLAS D" I A
Gross Waight ) 266,390 1b H THIRD STAGE:
Gross Waight [Burnout] 1,79 16 ENGINE
w(si:,;’u (voe) Sust 316.5 sec .
L d e i 3
! Thrust (voc] Sustainer e, _ SECOND STAGE
. Specific Impuise (vac) Booster 251 sec H SEPARATION
“~ Spacific Impulse (S. L.) Boostes 367,787 b i PLANE
’ R - [}
ety Figare 5. ABLE-S vebicle configuration draving and specificati liss. Third
stage and pyla«d tmz wration (righs), Traic“ogry of Am‘;':‘:l: l:ur or'h't
is shows in rawing (. ).
second. The payload was designed fo investigate S:RI:“‘I m »
space environment and propagation effects and to LEGEPD
transmit crude television images of the far side of =T PATH OF MOON
the moon. This was the first flight in which an ATLAS \ == = == ABLE-S TRAJECTORY
ICBM was used as the booster for a multi-stage space \ ] < & = =~ SATELLITE ORSIT OF MOON
flight. ' :
\
ABLE-4 YHOR —This vehicle was launched on 11 o
March from the Atlantic Missile Range and succeeded \
in placing the PIONEER V sateilite into a solar orbit, N
At its closest approach fo the sun, the satellite will \
pass near the orbit of Venus, and return to infersect . N )
the orbit of earth at its greatest distance from the \ SUNLIGHT
sun. The vehicle consisted of a THOR first stage, ABLE N
second stage with AJ10-101 liquid fueled propul- ‘ \
sion system and on STL guidance system, and an

ABL-248A-3, solid fuel third stage. The 95 pound
payload contains instrumentation for conducting
scientific experiments related to magnetic field and
radiation phenomena in deep outer space. At 0733
hours EST, on 26 June, the last radio signal was
received from PIONEER V. The transmitter has been
operated throughout the three and one-half month
period and has demonstroted that, except for the
batteries, the communications link could have been
maintained for a distance significantly greater than
the 50 to 60 million miles originally estimated. At
the time of the last transmission the vehicle was
22,462,000 miles from earth.
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Our knowledge of space, of the sun, and of the
solar system has been substantially increased by
the information transmitted by PIONEER V. Analysis
of the data obtained during the satellite’s journey
into space has revealed the following major scien-
tific discoveries:

1. An interplanetary magnetic field exists with
steady magnitude of more than one Gomma
and a peak of Up to ten Gamma. This field
fluctuates in a manner that is connected to
solar flare activity,

2. The planar angle of the interplanetary mag-
nefic field forms o large angle (about 90
degrees) with the plcne of the elliptic.

3. The exospheric ring current of 25,000 miles
diameter encircles the earth as a giant dough-
nut of o distance of 40,000 miles from earth.
The five million ampere current moves wesi-
ward around the earth.

4. The geophysical magnetic field extends at
fimes fo 65,000 miles and this field oscillates
in infensity in the oulermost exosphere.,

3. The sudden decrease in galactic cosmic rays
" {the Forbush decrease) aiways associated with
large solar fiares does not depend on the

presence of the earth’s magnetic field. This

' Unexpected discovery will require formulation

of a new theory to explain the Forbush
decrease.

6. Penetration radiation in space is not limited.

to the Van Allen belis. At least during pe-
riods of solor activity 5 to 50 Roentgens per
hour are incident on the satellite.

7. Energetic particles in the Yan Allen radiation
beils are not ejected directly from the solar
wind. Some process for particle acceleration
must exist in the belt.

ABLE-5

The ABLE-5 program provides for launch of two
ATLAS-ABLE vehicles to pPlace sateliites into lunar
orbits late in 1960. A proposed ATLAS/ABLE lunar
program was submitied to AFBMD by NASA on

ter in January.

Program Objectives

1. Place a satellite into lunar orbit with an apo-
lune of 2,500 nautical miles and perilune of 1,400
naufical miles. .
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2. Mainkin adequate earth-satellite communica-
tions and establish communicalions parameters for
future space probes,
~ 3. Demonstrote effective guidance system per-
formance, particularly for the- satellite vehicle,

4. Successful conduct of payload oxporiltienls.

Program Vebicle (Figure 5.)

First Stage—ATLAS series D missile General Electric/
Burroughs Corp. Mod 3 guidance system. »
Second Stage — ABLE vehicle with Aerojet-General
AJ10-101A propuision system.

Third Stage — Allegany Ballistic Laboratory ABL-248
solid propeliant rocket, unguided, spin stabilized by
spin rockets fired at termination of second stage
thrust, v '

Fourth Stage (Satellite Vehicle) — Space Technology
Laboratories designed, incorporating an injection
rocket capable of being restarted four times to in-
crease payload velocity and two times to decrease
payload velocity. The satellite also contains a telem-
elry system (capable of continvous operation), four
solar cell paddles, and scientific equipment for con-
ducting the experiments. Satellite vehicle weight
is 380 pounds.

Launch and Powered Flight

These vehicles will be launched from the Aflantic
Missile Range on a true azimuth of 98.0 degrees.
ATLAS performance Paramelers have been based

~ on results obtained from Series D" R&D flight

tests. Parameters for ail four stages are shown on
figure 5. Final burnout of ABLE-5A was programmed
to occur 23,971,428 feet from the cenfer of the
earth ot an.inertial velocity of 34,051 ft./sec. Final
burnout for ABLE-58B was programmed fo occur
23,927,683 feet from the center of the earth at
an inertial velocity of 33,901 ft./sec.

Orbital Characteristics — ABLE-SA

Major Axis ................ 0.3470 x 10° feet
Eecentricity .. ...... ... 0.190"
Orbital peried ................. .. 575 minutes
Apolune ................. 2,460 nautical miles
Peritune ........... . ... 1,380 nautical miles
Duration of oclipses . ..,..... less than 90 minutes

. Orbital Characteristics = ABLE-5B

Major Axis .............. .. 0.33388 x 10° feet
Eccentricity . ., . ... e treeretenana.. ...0.1854
Orbital period ................. .. 543 minutes
Apolune ................. 2,318 nautical miles |
Perilune .................. 1,300 nautical miles
Durafion of eclipses . ... .. « » .less than 90 minutes

~CONFIDENTIAL 0s



Payload Experiment

Scintillation Counter and Puise Height Analyzer
— measure electron energy (greater than 100 KEV
Per particle) and proton energy (greater than 2.0
MEY per particle).

lon Chamber and Geiger-Muller Tube — flux and
rate data for electron particles (greater than 1.25
MEV per particle) and proton particdes {greater
than 20 MEV per particle).

Proportional Counter Experiment — measure in-
tegrated intensity of cosmic ray particles: electrons
{greater than 12 MEV per partice] and protons
(greater than 75 MEV per particle).

Spin Search Coil Magnetometer and Phase Com-
Parator — map the magnetic field (normal to ve-
hicle spin axis} and investigate very low frequency
secvlar magnetic field variations. Phase comparator
circuit uses Spin Search Coil and Flux Gate inputs
to determine magnetic field direction relative to
inerfial space. )

Flux Gate Magnetometer — measure magnetic field
parallel to vehicle spin dxis.

Micrometecrite Flux and Momentum Experiment

— count impacts of micrometeorites and interplan-
etary dust particles on two differing thresholds.

Plasma Probe Experiment — measure the energy
and density of streams of protons having energies
of the order of a few kilovolts per particle.

Low Energy Scintiliation Counter — measure the
flux intensity of electrons above 50 KEV and pro-
tons above 500 KEV.

diﬁonhﬂncbweupeﬁnanh)miheﬂuxof
pmiomofcnorgiosﬁonO.Sh9MEV.

Gmnd&m'm

Atlantic Missile Range — track vehicle for first 12
housaﬂorlomch(exeaptfwcﬂuuhourpeﬁod
starting o few minules after lifioff), provide ATLAS
guidance, provide first vemier correction for pay-
load stage.

Manchester, England — track vehide for 6 hours,
starting 13 minutes after lounch, provide second
vemier coireclion for payload sloge {ond addi-
tional corrections s required).

South Point, Hawaii — track vehicle for 11 hours
uorﬁngéhmahulamdn,hmisdonofcom-
mands, including vernier corrections as necessary.
Other support stations that will track ond record
data from the vehide during periods of tracking
by the primary stations indude Singapore, Gold-

ABLE-SA — The vehicle configuration and trajec-
tory for this flight are given in Figure 5. The unsuc-
cessful launch of the ABLE-5A vehicle occurred on
25 September at 0713 PST. The launch had been

posiponed for one day because of high winds and

unfavorable weather in the launch area. The count-
down was normal and the flight proceeded as
planned through the completion of first stage oper-
ation. Performance of the ATLAS booster was ex-
cellent with all systems operating properly. ATLAS
sustainer engine cutoff occurred 271.7 seconds after
liftoff and Stage I/11 separation occurred 1.5 sec-
onds later. However, a malfunction occurred at
second stage ignition, causing a substantial loss in
thrust and subsequent loss of control, and as o
result, the objectives of this flight were not met.

ABLE-5B — Technical difficullies with the ground
support . equipment caused a one-day postpone-
ment’ of the flight. On 15 December, at 0110 PST,
ABLE-5B was launched from the AMR. Powsred
flight appeared normal until approximately 67 sec-
onds after lifioff. The flight test data indicate that
all mcsundpwnmd.nmnomdunﬁlTplus
66.7 seconds, when a fransient was noted in the
first and second stage axiol accelerometers, fol-
lowed by a decrease in booster liquid oxygen pres-
sure. Film data show g change in flame pattern ot
this time, followed by struciural failure of the com-
bined vehidle, resulting in impact 8-12 miles off
shore. Examination of recovered struclure revealed
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Monthly Progress — ABLE Program
ABLE 5B Flight Analysis

® Since the failure of ABLE 5B approximately 67
seconds after lifioff on 15 December the ATLAS/
ABLE-58 Review Group, which consists of repre-
sentfatives from Aerospace, STL, Aerojel, Rockeidyne,
Convair, NASA and AFBMD, has been conducting a
flight analysis. This group has been charged spe-
cifically with the task of onalyzing and evaluating
data and conducting tests to determine mode and
maechanism of failure of the ATLAS/ABLE-5B flight.
The program eéstablished to accomplish this task is
being conducted in three phases:

Phase | — Consists of the collection, calibration,
-and analysis of all data 1o provide o common fime
basis, establish data validity, and determine the
mode of vehicle failyre.

Phase U — Consists of analysis oand evaluation
of data 10 identify the mechanism{s) which could
have caused the mode of failure as established in
Phase ).

Phase Il — Consists of test programs designed to

prove the validity of the hypotheses relative to the
mechanism(s) identified in Phase i,

® Portions of the second stage, Stage I/1l inter-
stage structure, and ATIAS engine section were

WDLPR-4-269

recovered through salvage operations. Analysis of
felemetry records, films, and this hardware indicates
that fight was normal from lifloff 1o approximately
67 seconds, when a major failure of the ATLAS
liquid oxygen tank occurred. This resulted in the loss
of the upper stages which subsequently broke up
because of airloading and/or collision with other
parts of the ATLAS. A portion of the tank was re-
tained containing enough liquid oxygen to enable
the ATLAS to fly for seven seconds after the initial
incident, with the first three and one-half seconds
exhibiting approximately normal operation of the
ATLAS propulsion system.

® The Review Group has completed Phase | and is
in the process of completing Phase Il of the program.
Condusions which have been reached fo date must
be considered tentative until Phase Il is compleled.
Two hypotheses have been refained  wherein the
mechanism of failure can be explained. These are:
a failure of the ATLAS liquid oxygen tank as the first
incident; or the loss of a portion of the upper stages
os the first incident which subsequently struck the
ATLAS liquid oxygen tank, causing it %o fail. In
order to determine which of these events is most
likely to have occurred, Phase i will be conducted.
At the conclusion of Phase Iil q final report will be

issued. '



Thrust of alsitude 3750 pevads A
Specific impuke (va) 250 second, 4
Total impubse 116,400 le/sec
Surning Time 37.5 seconds
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3. SICOND STASE—ASI042 (Aarsjer-Genarsl) -4
Threst of olsilude 7700 pounds
Specific impuhse (vac) 271 soconds
Total impulse tmin) 870,000 d/sec
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Propellaat Liquid
C. FIRST STAGE—THOR 1nsm ‘
Thrust (s.1,) 151,500 pevads c
Specific impulse {s.1) 248 seconds
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Propeliant . Uquid
Figure 1. TRANSIT IR shree srage Righe vabicle,

Tthl!ANslTProgmn consisuoftheﬂigbfhsﬁng
of nine vehicies to place 200-270-pound sateliite

ed to carry
the same type Payload as was carried on the 2A

flight, Subsequentiy, the Navy initiated requests for
AT ANSIT 4A, 4B, 5A and 58,

SILYER-TiNe
sATines The program was originally authorized by ARPA
Order No. 97-60, which assigned AFBMD responsi-

for providing the booster vehicles, infegrating
Payloads 1o the vehicles, and flight operations from
launch through attcinment of orbis, The TRANSIT

project was transferred 1o the Navy on ¢ May 1960

MICKEL-CADMIOM.
SATTERILS FOR sSOLS
rowes srsuem

oa e watowr and technical responsibility for the TRANSIT pro-

00)
BATYSAIES

Pigare 2, Cut-away drawing of TRANSIT 14 payload (N 4y .
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B - B. SNCOND STAGE — ABLEsTAR (A10-108)
 _— Thrust ot oltitede 7732 pownds
] Specific impuise {vac) 78 seconds
Total impuise (min) 2.3 3 10 lhe/sec
Burning time 294 seconds
Propeliant Uguid
H _A. FIRST 3TAGE — THOR 1RBM
Theuet (s. 1) 151,500 peunds
Specific impules (s. 1) U5 soconds
Specific impulse (vac) 27 seconds
) Burning time 158 seconds
Propeliant Liquid
A
]
t
N Fi 3. Two stage vehicle used for
1B and ¢t Rights.
]
Program Objectives

1. Provide accurate navigational reference informa-
fion for POLARIS launches.

2. Precise determination of satellite position by
measuring the doppler shift of satellite fransmitted
radio signals.

3. Investigate the refractive effect of the ionosphere
on radio fransmissions. ’ ’
4. Acquire additional geodetic and geographical
data by precision tracking of the orbiting satelfite.
Flight Vehicles TRANSIT 1A was a three stage
vehicle as shown in Figure 1. TRANSIT 18 and subse-
quent vehicles are two stage vehicles as shown in
Figure 3.

Launch Plans All vehicles will be launched from
Complex 17 at the AHantic Missile Range. Launch
azimuth will vary between 44.5° and 140° for each
flight.

| UPPER PAYLOAD®
H PAYLOAD (36-inch diameter)
1’0
ML
',’ \"
\ PAYLOAD SPIN MECHANISM
2SN .
L

EQUIPMENT COMPARTMENT

N .
i \norul.snou SYSTEM

- ~ 54.79 in.
- \\ I, ) »
L N Nstace v

o SEPARATION PLANE

“=Bt
' 5" STAGE | GUIDANCE
COMPARTMENT

*20-inch diameter [TRANSIT 24 and 3A)

Payload Description The TRANSIT payload is a
spbuiodpockcgowilhobmkofnhrulscﬂhe
equator. The payload weight has increased with
wceusiv‘c,vohiduﬁomzoobmmfu
TRANSI'I‘.'!I.Tb.paoncdeoMcinsfourdobh-fn-
Quency transmitlers. Frequencies used on various
ﬂighharoSl, 108, 162, 216, and 324 mc. Power
ismpplhdbybaﬂcﬁumdldaralk.l‘ulure-pluu )
cqllforumorymlrhllnwhlmwhldnwﬂl
receive orbital paramelers fransmitted from the
gmmd,sbnlbemanduodouonmmndfmn
amwhowllmﬁmwiﬂlﬂnciddlbom
system. The TRANSIT 3B payload will contain a
permanent mcgwwhiduwilmthonhllihb
boorienhdalong!holimofﬂnomh‘smogneﬁc
ﬁddaﬂorihspinrchhasbunndmd.&mof
the TRANSIT payloads contained experiments from
ofborcgondos.Also,MNSl‘l’?Amd:Mocnied
GREB, a 21-inch sphere weighing about 40 pounds,
whkhﬂudkdadwcmiﬁan.mﬂ”wﬂlmny
LOFTI, o 20-inch sphere weighing approximately
SOpwndstchwilldudylbocthnwﬁonofvuy
low frequency radio transmission through the iono-
sphere.
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Figure 4. Typicel TRANSIT leunch brajecsories showing flight pash, booster impact areas, and orbital injection poinis,

Orbital Performance Achievement of progrom
objectives is based primarily on measuring the

doppler shift of satellite transmitted radio signals. )

During the first three months of flight, the four trans-
mitters will be operated fo obtain experimental con-
firmation of the theoretical mathematical relationship
between the frequency and the refractive index of
. the ionosphere. Studies have shown that refraction
effects on the doppler shift can be eliminated by
using the transmission from two satellites. After four
months of tracking the satellite by measuring the
doppler shift of the satellite radio signal, the exact
position of the satellite at any point in the orbit
should be known. Using known orbital positions,
ships  and aircraft can then use satellite signals to
make analogous computations to establish accurate
position. Navigational fixes of 0.1 mile accuracy are
expected to be obtained.

WDLPR-4-269

.Grounglhpponund'l‘rcddng Stations The

Navy ‘Bureau of Weapons payload coniractor pro-
vides a system of payload tracking stations which
obtain information for precise orbit determination.

-These stations are located in Maryland, Texas, New

Mexico, Newfoundiand and Brazil. First and second
stage tracking and telemetry, and second stage
guidance will be provided by the facilities of the
Atlantic Missile Range. A mobile downrange tracking
station will receive felemetry data. and tracking
information during the last portion of the second
stage Ablestar coast, re-ignition and second burn,
payload spin-up and payload-injection periods. This!
station was located in Erding, Germany, for the
TRANSIT 1B fiight, Punta Arenas, Chile, for the
TRANSIT 2A and 3A and will be in Pretoria, Union
of South Africa for TRANSIT 38.

~CONFIDENTIAL S
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% Attained orbit successfully

§ Failed o attain orbit
ORBIT_INCLINATION ANGLES
A.50° B.675 c. 28.5

TRANSIT
No.

Launch Date

Thor Ablestar
Neo. No.

14

1B

24

34

17 Soptember

13 Apeil

22 June '

30 November

136 Tbe shree-stage vebicle was

257 002  The Thor Ablestar boosted
from Stand 17B 4 AMR. The

Mo orbit. The Ablestar
fight test) fired, shus of,
 space,

sasellite was ploced

second siege (om dts firs
Mudtbmnmd

281 003 4 dudd poyload, cosissing of TRANSIT 24 pls
GREB (which sindied soler emissions), sas Placed

isorbhbytbchorAbla

slosh problem, discovered in the

been corvected,

vebicle, A Dropellan:
second stags, has

283 006 TRANSIT 34 feiled 10 achievs orbit whew she frst

stage Thor shus dows premaiwrely, after o failure
-ndtbcucondmgcpafomdﬂnﬁull,uh‘lb
was cus off end dc;troyd by Range Sefery.
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Figure 5. THOR 313, boosser for TRANSH_'_.B.B, during

. oxygnﬁﬂchddtbcdtlnﬁcbﬁmkkny.
oy et ol
Dpom, / " ore,
(vacusm. bossle) and does mot 55 over in spite of the
—297° F temperature of the liguid oxygen.
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Monthly Progress — TRANSIT Program

Program Administration .

¢ With the launch of TRANSIT 3A, Space Tech-
nology Laboratories role as the Systems Engineering
and Technical Direction Contractor for the TRANSIT
Program ended. The Aerospace Corporation will
assume the task of providing systems engineering
and technical supervision for TRANSIT 38 and sub-

- sequent flights.

®* The Space Technology Laboratories Ground
Cuidance System will be used on TRANSITS 3B and
4A. Bell Telephone Laboratories will provide the
guidance system for TRANSIT 4B and subsequent

~ vehicles.

¢ The mobile downrange fracking station was
tumed over to the Atlantic Missite Range (AMR) in
early Janvary and shipped o Preforia, Union of
South Africa on 11 Janvary. The station has re-
cenly been overhauled and AMR personnel have
been trained to operate this stafion’s equipment.
This station will be manned and operated by an
AMR crew. :

® There was a conflict of launch dates beiween the
TRANSIT 38 and the NASA DELTA 4. AFBMD ond
NASA have resolved the problem by rescheduling
the DELTA 4 and retaining the 21 February TRANSIT
3B launch date,

Technical Progress

®  The failure of TRANSIT 3A on 20 November has
been investigated. However, the exact mode of fail-
ure could not be determined. That o foilure in the
Thor main engine cutoff (MECO} circuit occurred is
known, but the exact item which failed or how it
failed is unknown. For TRANSIT 38 the DISCOVERER
MECO circvitry will be incorporated into the Thor
booster No. 313.

TRANSIT 3B Satellite Experiments
TRANSIT Payload
Refractive Index Correction — Experiments to con-

firm theoretical mathematical relationship between
frequency and refractive index of the ionosphere.

Navigation — After determining the orbit of the
satellite, the Doppler shift technique will be used
to make navigation fixes on the earth.,

Geodesy — Determine the shape of the earth by
analyzing the shape of the satellites orbit.




Injéction Memory — The satellite will receive, store,
and periodically readout TRANSIT orbital param-

efers on command,

LOFTI Payload

® Very low frequency radio signals (18ke) will be
sent through the ionosphere to LOFT] from ground
- stafions. Data on the signal strength and ‘Quality

—GQNHBENHAI;

winboHuldoudbmklounh.TheLOFﬂm—
load is contained in the small upper sphere. (See
figure 3)

SECOR Experiment
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ATLAS BOOSTER

. ROCKET ' / Z POSIGRADE —‘

, : , " RETROGRADE
WEIGHT AT SEPARATION 2,500 Ibs ORBITAL CY CI.E_S 3-18
ORBITAL ALTITUDE ' ORBIT INCLINATION 33 Degrees

APOGEE 126 N. Miles § HEAT SHIELD Ablative
PERIGEE 94 N. Miles RECOVERY Water or Land
Figure 1. Complese vebicle (t0p view) with satellite installed on ATLAS booster. Manned satellise
(bossom view) showing piloss’ Right position, and detail views of retro end bosigrade rockess and pilo:
" safety sysiem escape rockes,
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Project MERCURY represenis the transitional threshold boosters modified in accordance with Program objec-
between this nation’s ‘Cumulative achievements in fives and pilot safety factors, and (b) determination
space research and the beginning of actyal space of trajectories and the launching and control of
travel by mon. The primary program objective is 1o vehicles through injection into orbit. The division of
place a manned satellite into orbit abour the earth, responsibilities for this Program is given in Table 1.
mdbdhdomhoﬂodr&mﬁycndwmful SpedﬁcdomikofAFBMDsuppononqivcn in
recovery of the man and capsvle (Figure 1). Table 2.

Unmanned ICBM irajectory and near-orbital flights,

and unmanned orbiting flights will be used to verify

the effectiveness and reliability of an extensive  Mgjor coniractors participating in the AFBMD por-
research program prior 1o manned orbital flights fion of this program indude:Aempqe.Corporoﬁon,
{Figure 2). The Program will be conducted Oover a systems engineering and technical direction;
period of nearly two years. The initial R & D flight Convair-AsIronauﬁcs, modified ATLAS boosters;
fest was accomplished sﬁccmfully in September GE/Burroughs, ATLAS guidance esquipment; and
1959, The fotal program accomplishment is under Rocketdyne, engines. All of these companies also
the direction of NASA. The primary responsibifity of Provide special studies and engineering efforts pecul-
AFBMD 1o date consists of: {a) providing 16 ATIAS iar to meeling Project MERCURY requirements.

—
B
7/
ROCKET - ,’ /7
! /
/7
CAPSULE ! ’ '
/ i A BALUSTIC TRAJECTORY
‘ ! e TO SIMULATE REENTRY CONDITIONS
——ATLAS ” y
BOOSTER T )7 :
1 B NEAR ORBITAL INSERTION, IMMEDIATE
! g REORIENTATION, DECELERATION, REENTRY
I’/ _ ATLANTIC RECOVERY

C FULL ORBIT 3-18 ORBITS 94-126 N.M.
WEST COAST REENTRY ATLANTIC RECOVERY
R

is divided represents injection into orbis.
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Figare 2. Flighs te8 srajectories for Pyo MERCURY, defii, specific objectives. Trajectory C
rebreceis ihe pat of 1o ey ecs Jor I ik The poisi s Sy hecks and NASA responsiilic
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PROJECT MERCURY

NASA Responsibility

Booster-Capsule integration
Capsule
Ground support
Recovery

{ r L
Flight 1 Flight 2 Flights
, (canceled) 3-16

NASA '

Laboratory g?pl:plu
Capsule (McDonnell]
Re-entry
heating, ‘
dynamics,
recovery

———

Unmanned non-orbital flights
Manned and unmanned orbital flights
‘Launch from AMR
Earth track 33°N/33°S/1at, (for orbital
flights)
3-18 orbits
Orbit altitude
Apogee 126 n.m.
Perigee 94 n.m.
Avtomatic pilot safety equipment with
manual backup

Launch

N

ew guidance antennae

Thin skinned tanks

Shified tank bulkheads

Light weight thrust structure

f— Capsule separation mechanism
Interface electrical connections
LOX dome protection
Programmer Modified

Range safety destruct time delay
Abort-sensing system

|

AFBMD Responsibility

Booster
Ams ‘lDl'

l

Modified

Detects dangerous variations
in tank pressures, fuel injector
pressure, electrical power,
attitude and sustainer hydraulic
pressure. Can initiate escape
sequence

Integrated countdown-—including pilot insertion
and capsule countdown. AMR launch Stand 14—
adapted for pilot and capsule.

GE ground guidance equipment modified to
provide: (a} real time data, (b) additional discrete
command signals during powered flight,

(a) Ballistic trajectory—108°
(b] Orbital trojectory—072°

Table 1. Outline of NASA and AFBMD responsibilities in PROJECT MERCURY.

woten4ze —CONFIDENTIAL
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PROJECT MERCURY

AFBMD Responsibility
in support of
PROJECT MERCURY
NASA HS-36

Design, engineering siudies

Equipment modification
Hardware fabrication

Flight scheduling

Provide sixteen (16) Modtfy boosters for NASA prelim-
ATLAS boosters. inary research and manned orbital
flight and safety objectives.

Lounch, conirol and define trajectories
of booster-capsule vehicle up to, cnd
induding, injection i info orbit.

Table 2. AFBMD responsibilities in suppors of PROJECT MERCURY.

Launch Schedule
59 60 ,
olalslolnlofule ufalmo]sla sfofnlolo]r|ualm]s |s]a]s]o njo JIF,M,AIMIJ' [a]s]o]n]o
" IIIIIIP'I"LIIIHIIII
TTTITY HHHHIIH
Y Successtul flight 0 Unsuccessful flight
Flight History '
MERCURY :
Flight Launch Date ATLAS No. Remarks
Big Joe | 9 September 10D Flsgbt tess objectives were achisved 2o such & bigh
dcgnetbdamod Mﬁgbtwa cascelled. The
capsule was recovered intacs,
MA-} 29 July 50D After one minute of wormal fight guidasce,rate, track
Iocb,ndtdendrymlo.wdtbcwlmlcwade-
stroyed. The Malfunction Aﬂdgsir. Panel could not

F4 _GGN'F"BENM
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Monthly Progress — MERCURY Program
Program Administration

® Based upon recommendations from AFBMD,

Aerospace Corporation, and Convair Astronautics,
NASA Space Task Group (STG) authorized the pro-
duction of all future MERCURY boosters {starting
with 109D) in the thick skin . configuration. Addi-
fionally, the Space Task Group ISTG) authorized
the engineering and tooling for modification 1o thick
skinfhosobooﬂ.rsoommifhdlopmdudioninibc
thin skin configuration and one delivered booster

(77D) will require modification 10 the thick skin con-’

- figuration. Receipt of authorization o begin actual
modification is anticipated by 1 Febrvary.

® As a result of MA-1 and ATLAS/ABLE-5B flight
investigations, NASA (STG) propased the instaliation
of a restraining band on the forward porfion of the
booster liquid oxygen tank to reduce skin stress dis-
confinvities on ATLAS 67D (MA-2). Testing and
analyses for this field modification have been con-
ducted by Convair Astronautics under the technical
direction of AFBMD/Aerospace. Final decision of

launch of MA-2 is expected in early February, The

WDLPR-4-269

launch of this modified booster could be accom-
plished by mid-February. If o decision is made not
fo launch 67D as modified, the MA-2 capsvle will be
boosted by ATLAS 100D. Production of this booster
in the thick skin configuration has been accelerated.
i ATLAS 100D is used as the MA-2 booster, the
launch, even under accelerated conditions, could
not occur before late March.

®  AFBMD is selecting the best performing rocket
engines for use as ATLAS/MERCURY boosters. An
investigation has been initiated to explore the
possibilily of reviewing engine data on a progres-
sive basis to allow moking selections prior to engine
designation. '

Fliight Test Progress

® ATLAS 67D, which completed the Flight Readi-
ness Firing on 19 November, continues 1o remain
erected on Allantic Missile Range Stand 14 pending

has been confinved throughout this period.

—-EG-N-F—'-B-ENT‘M - F$
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PROJECT 609A

Hyper-Environment Test System

Hy C(:’?ET S PROGRAM DESCRIPTION—The Hyper-Environment

Test Program (609A) is divided into R & D and Opera-

tional Phases. The R& D phase will be used to develop

, and flight test vehicles capable of carrying 25 to
N — XMO 1,000 pound payloads to ahitudes of 200 to 50,000
5 H,0, JETS miles. The Operational phase will use these standard-

ized vehicles to permit the economical performance
of flight test experiments in support of scientific
research and advanced military space tystem
programs.

Economy-—Reliability—Versatility—In this order _
of emphasis are the three significant guides to pro-
gram accomplishment. ECONOMY is being achieved

' XM-75
~ (THIOKOL)

H,O; JETS XM-78
mors)'_\ '
XM-79
(AEROJET)
Figure 1. Three veria-
sions of Project 609A
vebicles demonstrate the
XM-70 missson versasility of
(ABL) the program. The Asr
- AERO FINS Force officer permiss
comparison of vebicle
sszes,
e &: - - XM-75
Y JET VANES AND T SPIN MOTORS AND
g AERO FINS AERO FINS
gXRM-W 1 XRM-89 . ;;‘ XRM-91
! Blue Scout Il ¥ Blue Scout | }j Blue Scout, Jr.

CONFDENHAL Gl
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by long range planning and maximum integration
with other programs. Use of the basic four-stage
solid propellant, SCOUT vehicle, developed by NASA
and modified fo achieve Program 609A objectives,
will affect an economy in vehicle development.
Necessary modifications include provisions for sta-
bilizing the fourth stage without spin and use of the
vehicle in less than the full four-stage configuration.
Close integration with the current ballistic missile
program will effect an economy by permitting tests
and experiments to be conducted on regularly sched-
vled ballistic missile test flights whenever possible
without delaying schedules, Economy in the opera-
tional phase will be exercised by the use of this low-
cost vehicle as a standard flight test platform to
perform scientific and military experimental research
in support of all Air Force tacilities, RELIABILITY will
be obtained by o twelve vehicle R&D flight test
program, at least four flights of the basic SCOUT,
and maximum use of knowledge gained in prior Air
Force ballistic missile flight testing. VERSATILITY will
be achieved by designing a vehicle capable of being
readily adapted to a wide range of payload varig-
tions, and capable of being flown in several configy-~
rations of four stages or less. This VERSATILITY resulis
in the following flight capabilities: (a) vertical probes
having a wide variance of payload weight/attilude
combinations; (b) boost-glide trajectories; (c) ballistic
missile trajectories; (d) downward boosted, high-
speed re-entry profiles, and (e)full orbit 1o approxi-

c2 | ~CONFIDENHAL

mate maximum of 400 miles with 150 pound
payloads.

Program Management—An abbreviated devel-
opment plan, covering the R&D phase only, was
approved on 9 Janvary 1959. Funds in the amount
of $12,651,000 have been made available for this
R&D phase of the program only. A letter was issued
assigning management responsibility to AFMBD, with
emphasis on integrating the program with the scien-
tific and military research experiments conducted on
regularly scheduled ballistic missile fiight tests (Piggy-
back Program). In June 1959, Aeronutronic Division
of the Ford Motor Company was chosen through nor-
mal competitive bidding as the Payload, Test, and
Systems Integration Coniraclor, Arrangemenis have
been made for the Procurement of vehicle compo-
nents and associated support equipment, modified
to meet Program 609A requirements, through NASA,
rather than through the SCOUT Program contractors.
Atlantic Missile Range facilities consisting of launch
complex 18 will be made available to the Air Force
for this program. A Project 609A division has been
established within the 6555h Test Wing {Develop-
ment) at AMR to supply Air Force technicians 1o par-
ticipate in the assembly, checkout and launch
operations of the R&D phase under the direction of
the Payload and Test Coniractor. An all-military

- operational capability will be developed from within

this group. ' .

Figure 2. Pour differens
Irajectories and five mis.
sions that cam be ar-
formed n3ing varsoxs
6094 vebicles.
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Lavunch Schedule

DEVELOPMENT PHASE

Y% Successful flight '® Capsule recovered @ Unsuccessful ﬂfght
Flight History
609A Launch Type of pe
Flight Date Hight* Designation Romcrlu.

D1 21 September A XRM-91 Telometry was lost prior to fourth stage burnous,
Tbe trejecsory 0 this point waes as planned and the
peyload probably reached ow altitude of 14,000 .o,
Al of the primary (vebicls) objectives were accom-
plished; mome of the secondary (payload) objectives
were achieved,

D2 8 November A XRM-91 A second stage motor feilure occurred at T plys 60
seconds. The vebicle smpacted spproximately 240
w.m. dowsrenge, :

D3 7 January ALC XRM-89 Tbhe 392-pownd peyload was successfully launched to
“n apoges of 960 mextical miles end o ramge of 1025
wautical miles (175 masgical miles short of that pro-
gremmoed). The recovery copsule survived re-emiry

- but was not recovered, Bxcept for this, all primary
objeciives were achieved as were the majority of
secondary objectsves.

*Type of Flight A~ High Alitude Experiments C — Recovery E— BooshGlide
B — Re-Entry Study D — Orbiml
Monthly Prosrou—Prolut 609A lower than anticipated. The resulting trajectory was
Flight Test Progress approximately 60 NM higher in alfifude and 175

®  The third vehicle in the 609A Program was suc-
cessfully launched from the Atlantic Missile Range
‘on a probe trajectory at 1234 hours EST, 7 Janvary,
The vehicle was o guided Blue Scout | carrying o
392 pound payload containing eight ARDC experi-
ments. The vehicle carried o 90 Pound recovery sys-
tem capsule. Analysis of telemetry data indicates that
the third stage heat shield did not sject at third
stage ignition as programmed, and that the second
and third stage motors performance was slightly

WDLPR-4-269
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NM shorter in range than planned. The search air-
craft located the recovery system capsule shortly
after impact. However, the recovery ship arrived
approximately 17 hours after impact and was un-
able fo locate the capsule. The capsuie’s recovery
aids {beacon and flashing light) were no longer
functioning. Useful data was obtained from all but
- two of the eight experiments comprising the pay-
load. The guidance system, telemetry system and
other booster components functioned as planned.

G-3




« view of the leanch ped. The loss complex

launch monsioring equipmens s only one

of several reasons for she economy realized

in the 609A Program. Blue Scost I, she thind
. 6094 vebicle lawnched, following lifs-off

from the Atlemiic Missile Ramge on 7
. Jansary,

T
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IST STAGE BURNOU1
2ND STAGE BURNOUT

3RD STAGE BURNOUT

IST STAGE IMPACT
RANGE 329 N.M. - |
TIME 4.7 MIN. ~ ~ \

. \ \
' s PAYLOAD AND

PAYLOAD WEIGHT 392 LB - :?A:IGE "l;‘;;c;_m.
LAUNCH AZIMUTH 100° v

‘ . TIME 31.9 MIN,

Figure 4. Comparison and achmal trajectavies for the

zurd 6094 fight. The poyload ativined «= d&:;, i

Muldlnbkbnﬂwm’ naiical seiles
short of ﬁomwm

® The fourth 609A flight (D-4) is scheduled for ducted on 16 February; the vehide will be installed
launch on 28 February. The XRM-90 vehicle will be on the pad on 21 Febrwary; @ dry run will be made
used for this flight. Assembly and checkout of the on 24 February and the vehicle will be lounched
vehicle ot the Atlantic Missile Range is proceeding four days laler.

on schedule. A combined systems test will be con.
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FIRST — SECOND STAGE SEPARATION

I SERNET
m AR N B b | e

Program History—Competition for the DYNA SOAR
study coniract was initiated in 1958 and resulted in
the Boeing Airplane Company and the Martin Com-
pany being awarded the follow-on contract to more
fully define their proposed approaches. In November
1959, following review and evaluation of the
Boeing/Martin detalled studies by a Source Selection
Board, it was announced that Boeing had been
selected as the glider and system integration prime
confractor, with Martin furnishing modified TITAN
ICBM’s for booster support. The determinations and
findings were elaborated on by Dr. Charyk to re-
quire a study program, Phase Alpha, with objectives
of reaffirming the proposed glider design and indi-
cafing any changes required to that design, In April
1960, the Phase Alpha study was completed and the
results were presented to the Depariment of Defense.
On 9 May, formal approval of the DYNA SOAR Step

I Program was received by AFBMD/BMC from

WADD/ASC.

During the period covering program go-ahead fo
the end of CY 1960, efforts on the program were
concentrated on design refinements to TITAN | and
possible increased booster performance to accom-
plish program objectives. Studies on booster capa-
bilities revealed many favorable factors on cost, time
ond expanded objectives by use of the XSM-68B
(TITAN 1) as the booster. Resuits of these studies
were presented to Headquarters USAF and the

Department of Defense. Headquarters USAF directed

use of TITAN Il as the SYSTEM 620 DYNA SOAR
Step | Booster. Formal direction to use TITAN 1l

was received by AFBMD/BMC from WADD/ASC on
13 January 1961, '

Program Objectives—The DYNA SOAR Program will
explore the possibilities of manned flight in the
hypersonic and orbital realms. The program will
proceed in three major steps from a research and
test phase to an operational military system. In Step
I, a full scale, minimum sized manned glider will be
developed. A modified version of the TITAN I ICBM
will boost the glider into hypersonic flight at veloci-
ties up to 22,000 fi/sec and permit conventional
landing at a predetermined site. In Step Il the glider
will be tested, using a more powerful booster 1o
achieve orbital velocities. This phase may be
expanded into an interim operational weapon sys-
tem providing all-weather reconnaissance and satel-
lite interceptor capabilities. The objectives of Step Ii
are to test vehicle performance between 22,000
ft/sec and orbital velocities; and to gather re-entry
data from various orbits. Step 1l will provide an
operational weapon system with a vehicle that will
operate primarily in a hypersonic glide, be able to
maneuver within the atmosphere, and be able to
make a conventional landing ot a predetermined
site. The capability of DYNA SOAR type sysiems to
perform these programmed missions appears attrac-
tive as a result of studies made to date. The missions




under study are: reconnaissance (manned and
unmanned); air and space defense; strategic
bombardment and logistics support. Manned and
unmanned versions are being considered where
applicable.

Flight Program — Step | includes twenly air-
launched, manned flights with the glider being
dropped from a B-52. Sixteen booster-launched
flights will follow; flights 1 and 2 are designated as
unmanned flights. If all significant flight objectives
are achieved, the third flight will be manned. Flights
3 and 4 have been programmed as backup flights
in the event that flights 1 and/or 2 do not achieve
program objectives. The frequency is five launches
at two-month intervals and eleven launches at six-
week intervals. The range from Wendover AFB,
Utah, to Edwards AFB is adequmly instrumented
for the tracking and telemetry required during the
. gir-launched tests of the DYNA SOAR glider. In-
strumentation sites for the AMR launches will be
located at Cape Canaveral, San Salvador, Maya-
- guana, Anfigua, Santa Lucia, and Forlaleza. In-
strumentation, tracking, and recovery ships will be
provided fo supply additional support for the AMR
launches. landing facilities will be provided at
Fortaleza, Brazil; Santa Lucia, Lesser Antilles; and
Mayaguana, Bahama Islands.

Program Responsibilities—Steps | and N of the
DYNA SOAR Program are to be conducted by the
USAF with NASA participation. USAF will provide
program management and technical direction, with
WADD having ruponsnblhfy for over-all system
management.

AFBMD is responsible for the booster, booster sup-
port equipment, special air-borne systems, ground
support equipment, and booster requirements of the
launch complex. WADD will have responsibility for
glider and subsystem development. NASA will pro-
vide technical support in the design and operation
of the glider in obtaining basic aeronouhcol and
space design information.

Technical Approach—AFBMD’s technical Gpproach
to meat the objectives of the program are:

1. Modifying a TITAN Il ICBM by adding stabiliz-
ing fins; strengthening the holddown and skirt ared,
intertank and interstage sections; redesigning the
guidance bay; incorporating a malfunction detec- -
tion system.

2. Modifying the XIR 87-AJ-5 and XLR 91-AJ-5
rocket engines fo obtain structural compatibility with
the modified booster; include malfunction detection
system shutdown and fail safe systems,

3. Modification of an AMR launch pad.

4. Provide an integrated launch countdown.
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Monthly Progress — DYNA SOAR Program
Program A&ninhtruﬁon

® By authority of System Program Office message,
WWZR-13-1-1012, the Step | DYNA SOAR booster
has been changed from the TITAN 1 to the TITAN II.
Development efforts which are related solely to the
TITAN | and which are not applicable to the Step |
Program using TITAN Il have been stopped and/or
re-orienled. A task force approach is being used
to assess the impact of this redirection.

*® The DYNA SOAR System Program Office has -

reviewed the results of the DYNA SOAR testing
trade study. The direction was given on 12 Janvary
that dynamic and compatibility tests-glider/booster-
would be conducted at the Martin Company, Balli-
more, Maryland. Test responsibilities will be assigned
at a later date.

* ThcsoeondmodhgofﬁnDYNASOAkngmm
Evalvation Procedures (PEP) Task Group was held ot
WADD on 17-18 Janvary. The PEP implementation
procedures and requirements were defined with
respect fo the designation of TITAN Il as the new
booster. A discussion was held on slondard num-
bering and reporting procedures including afl as-
pects of analysis and evdooﬁon aclivities,

L TheﬁmMoanonncilMuﬁngon DYNA
SOAR was held ot the System Program Office
(WADD)} on 26 January. Membership of this council
is composed of project managers from participating
agencies, both government and industry. ts purpose
is to provide a means of periodically bringing alf
key program managers abreast of the general pro-
gram status and fo provide a means for mutually
dealing with major program management problems.

WDLPR4-269




Figure 1. NASA AGENA "B» config.

aration for Ramger fights (left). Pro-

bosed er lunar spacecrafs above)

wbhich will be lenuched from the
Missile Range.

SPACECRAFT | Atlensic

Program Objectives—The basic objective of the
NASA AGENA “ Program is to place a separable
AGENA “B” spacecraft on a prescribed ballistic trajectory or into
lunar orbit to gather scientific information and datq,
The program. will first demonsirate the capability
of jettisoning the spacecraft shroud and separating
the spacecraft from the AGENA “B vehicle. The
program will aiso develop and demonstrate the
capability of the AGENA “g" relro system to retard
the second stage. To achieve these objectives the
NASA will use the background and experience
gained by the USAF in their Sotellite System pro-
grams in terms of AGENA engineering, procedures
and launch operations,

Flight Program — Although it is intended that this
ATLAS/THOR Program will continve for several years beyond
' 1962, only the launches through 1962 are firm.
Q The current schedule is as follows:

Launch Date Booster Mission

7 ™~ July 1961 ATIAS Lunor Test Vehicle

] ] October 1961 ATLAS Llunar Test Vehicle

' Janvary 1962 ATLAS Lunar Impact

March 1962 THOR Scientific Satellite

B April 1962 ATLAS Lunar Impact

April 1962 THOR Communication Satellite
v June - 1962  ATLAS Lunar impact

J June 1962 THOR Meteorological Satellite
N September 1962 THOR Backup

Note: Lunar flights will be launched from the Atlantic
Missile Range; oll others will be made from
Vandenberg Air Force Base.
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NASA
SPACE A LAUNCH
FLIGHT PROGRAMS OFFICE VEHICLE PROGRAM OFFICE
JEY PIOPUBIO_N MARSHALL SPACE
LABORATORY FRUGHT CENTER
GODDARD SPACE
FLIGHT CENTER AFBMD
AGENA ATLAS THOR . Launch
Confractors Contracigrs Contractors Operations

NASA AGENA “B“ Project Organization Chart

Program Responsibifities — Under NASA Order
No. uwlcm.mruuamm.m
AGENA "B Program. This will permit NASA to take
full advantage of the technical ond operational
'bcckgmndmdupoﬁmdmbpodbyﬁoﬁt
Force in space booster projects; permit contraciors
fo discharge their contracival obligations with NASA
and USAF utilizing diready estoblished management
relationships, insofar as pracficable; and provide
NASA the benefits of contract administration sery-
ices and procedures already established for USAF
programs employing the same basic vehides as
those scheduled for this program.

Program Status — AFBMD has taken the followinAg
action to support the NASA AGENA “B* Program:

1. Awarded Lockheed Missile and Space Division
o coniract (letter Contract -592 dated 12 April
1960) for the procurement of modified AGENA
“8” second stage vehicles, jettisonable spacecraft
shrouds, overall systems engineering and vehicle
launch.

2. Issved a coniract change nofice to Convair
Astronautics for five modified ATLAS “D" boosters
to support the lunar flights,

3. Allocated eight THOR boosters to NASA.




NASA AGENA “B" Program Flights
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— — Goddard Space Flight Center
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Monthly Progress — NASA AGENA “g*
Program

Program Administration

® The NASA AGENA “” confract {-592) with

-Lockheed Missiles and Space Division (LMSD) was
amended to include the special support necessary
for the Topside Sounder and Communications Satel-
lite. The basic AGENA “B” boosters were included
in the original contracl; however, the detuails of the
spacecraft were not available to define the amount
of effort necessary to provide the shrouds, adapters,
telemetry, efc. This information is now available and
design will begin immediately.

Technical Progress

¢ The activation of Atiantic Missile Range Pad 12
is proceeding three days behind the activation
schedule which was based on a pad avoilability
of 15 January. An initial delay was incurred because
ATLAS 90D was not launched from this pad until
23 Janvary. Pad modifications were started the
following day. Problems have been encountered in
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the support of the heavier umbflical tower; however,
Convair Astronautics and LMSD are combining their
efforts to provide a solution fo the problem that will
not affect the schedule. The present situation indi-
cates that the modification will be on the original
schedule in a few weeks and that the first launch
will not be delayed because of pad availability.

¢ The AGENA “B“ vehicle scheduled for the first
Ranger (lunar test) spacecraft launching on 25 July
is undergoing subsystem checkout ot the Lockheed
Sunnyvale facility. It is scheduled o begin an inte-
grated systems test on | March; included in the
systems test will be the R-F compatibility checks with

" the Jet Propulsion Laboratory Ranger spacecroft.

¢ Guidance equations for the General Electric
Mod Il radic-inertial guidance system have been
formulated for Ranger missions by Space Technology
Laboratories (STL). Flow diagrams were sent to Bur-
roughs Corporation on 19 January. Burroughs will
determine a svitable computer program which will
be returned to STL by 26 March for checkout. This
portion of the program is on schedule.




VELA
HOTEL

Program Objectives

[ T[leobiedivcofﬂleVElA HOTEL Project is to
conduct a research and development program
' : including experiments and profotype testing to gain
STAR information which will lead 1o the definition of an
- operafional space-based system for high altitude
nuclear detonation detection, ™~ -~ - -
e —onaR0

I8 et g S e 4 o b+

Program History

* The Panofsky Panel on High Allitude Detection,
reporling fo the President's Scientific Advisory Com-
- mittee, made several recommendations with respect
fo research and development work which should be
accomplished in order 1o increase basic understand-
ing of the physical mechanisms involved. The De-
pariment of Defense agreed o assume over-all
responsibifity with Atomic Energy Commission sup-
port in the high-altitude defection areqa. Further, it
mOR was agreed that the AEC would undertake labora-
tory development of the nuclear defection instrumen-
talion and that the portion of the effort concerning
measurements of natural radiations in space shouid
be impleme-ted joirtly by the DOD and the NASA,

®  Within the Department of Dofonu,v the Ad-
vanced Research Projects Agency was assigned the
Management responsibility for Project VELA on 22
September 1959, On 18 September 1959, ARPA
issued Order Number 102-60 to ARDC for a study
and evaluation of the technical and operational
* factors associated with the detection of high-altitude
nuclear detonations. The initial results were used in
October 1959 1o provide the State Depariment with
supporting technicol data for the United States dele-
gation at the Geneva conference. Amendment No.
to the original ARPA Order directed ARDC to extend
ond refine the original study. It was subsequentiy
requesied that a joint working group including
ARDC, AEC and NASA representatives, chaired by
ARDC, be established. The mission of the Technical
Working Group was to recommend a research and
development program which would investigate the
concept of nudear detonation detection from
satellites. To facilitate conducting the work involved,
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. the Joint Working Group formed subcommittees for
payload; space boosters, and communications and
control.

Program Concept

o The program recommended by the Joint Work-
-ing Group included the placing in orbit three full-
scale experimental satellites from nine ATLAS/
AGENA launches. These launches would start two
years after program inifiation. The satellites were io
be placed in orbits outside the natural radiafion
belts of the earth and were to contain X-ray, gamma
ray and neutron detectors, Because of the high cost,
the research program was not approved; instead
a “fimited scope” program was authorized by ARPA.

® With its funds, AEC is initiating o piggyback
flight program aboard Rangers (Lunar probes),
NASA Scouts and Mariners (Venus probes). Some
low-altitude experimentation and a few long-life
satellites will be required in addition to these AEC
flights. Therefore, additional ARDC/AEC programs
will be implemented as follows:

1. Several DISCOVERER piggyback low-altitude
polar orbit filghts which obtain background radia-
tion data below- the Van Allen belts.

2. A limited number of small long-life satellites
in highly elliptic orbits with apogees of about
50,000 nautical miles.

e The DISCOVERER piggyback flights as proposed
will carry Lawrence Radiation Laboratory experi-
ments consisting of X-ray deteciors, ‘gemma
ray-neutron deteciors, PENG (charged-uncharged
discriminator) detectors and solid state specirometers.

¢ The small satellites as now invisioned could be
launched into various orbits ranging from 200 nau-
tical miles perigee and 50,000 nautical miles
apogee to 35,000 nautical miles circular depend-
ing on the weight of the final stage vehicle and the
desired resulis. The instrumentation planned for
these small satellites is of a protolype design and
will consist of X-ray and gamma detectors. Both o
THOR boosted vehicle and a BLUE SCOUT vehidle
are under consideration for orbiting these satellites.

Monthly Progress — VELA HOTEL
Program Administration

. _A'croiet-Gancml, Aerospace Corporation, and
AFBMD met on 20 Janvary to discuss vehicle configy-
rations, for the VELA HOTEL high-altitude program.

® On 23 Januvary AFBMD forwarded a letter to
ARPA giving costs, a management schedule, and
confractor support for the low-altitude VELA HOTEL
DISCOVERER piggyback program. Progrom go-
ohead. has been given Aerospace Corporation,
Lockheed Missiles and Space Division, and Lawrence
Radiation Laboratory.
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Figurs 1. SAINT vebicle configure-
tiom (left). Proposed Final Stage
Vebicle (above) :lmoh, search rader,
vclodiy correction uduc::nlc,
comtrol-gas storage spheres atts-
tude control joscS’ ’

The SAINT (Saiellite Inspector System for Space
Defense) Program has been established to develop
and demonsirale feasibility of a co-orbital satellite
inspector system capable of rendezvousing with
and inspecting suspected hostile satellites and
assessing their mission.

Program Obm.l

1. Design, tabricate, and demonstrate feasibility
of a protolype vehicle capable of co-orbital ren-
dezvaus with another satellite ot 400 nautical
miles with a capability of inspecting and identifying
the unknown satellite.

2. Study and define a SAINT vehicle which could
be used as an ultimate defense vehicle having a
capability of rendezvous up to 1,000 nautical miles
with necessary orbit changes.

3. Develop and fabricate those long lead type

items required for the ultimate defense system in-

cluding a capability of negating hostile systems.

SECRET
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Figure 2. SAINT Program feasibility demonstration Hight and rendezvous sequence.
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Program History

Initial satellite interceptor: system studies were con-
ducted by industry in 1958 under SR187. ‘Studies
were confinved in 1959 by the Radio Corporation
of America under ARPA coniract and Space Tech-
nology Laboratories under AFBMD management,
The STL study was completed 21 December 1959
and the RCA siudy 31 Janvary 1960, both indicat-
ing SAINT would be a feasible system of practical
valve fo the Department of Defense. Subsequently,
the following actions have been faken: :

1. AF System Development Requirement

No. 18 published ............ 21 April 1960
2. AFBMC approval of SAINT '

Development Plan ............ 15 July 1960
3. Depariment of Defense approval

of Development Plan . ....... 25 August 1960
4. Air Force Development Directive v

No. 412 ................ 17 October 1960

5. Assigned Systems No. 621A. .31 October 1960

6. RCA chosen as Final Stoge Vehicle

and payload contracior . . .25 November 1960
Concept '
Philosophy — The philosophy for development of
the prototype vehicle calls for a slep-by-step de-

velopment program. with a conservative choice of .

subsystems and emphasis upon reliability. Ground

tests will provide assurance of component capability

and reliability before flight.

Over-all System — Unidentified orbiting objects
will be acquired, catalogued, and the ephemeris
accurately determined through the facilities of the

" National Space Surveillance Control Center {NSSCC)

utilizing available acquisition and fracking equip-
ments. (It is anlicipated that, for the uitimate opera-
tional system, the capabilities of NSSCC will be
expanded to provide additional information such
as farget size, configuration and stability in orbit,
possibly within 12 hours after detection.) This infor-
mation will be relayed fo a Defense Command
Control Center which will determine if inspection
is necessary. Should inspection be deemed neces-
sary, the ephemeris information will be used to
compule data which will be inserted info the
guidance system of a SAINT vehicle. The vehicle
will be launched into an appropriate position of a
time which enables the final stage vehicle to go
into orbit with the unknown satellite and inspect it
at close range. This inspection data will be stored
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in the payload for transmission upon command to
ground stations. After reception by the ground
stations the data will be- processed, displayed and
evaluated, fo determine the mission and intent of
the unknown satellite.

Vehicle — The SAINT system. as presently en-
visioned, consists of three stages including an

‘aclive “Final Slage” or rendezvous vehicle. Early

configurations of the SAINT vehicle will consist of
a Series “D” ATLAS booster, AGENA “B” second
stage, and a SAINT final stage vehicle. This con-
figuration is shown in Figure 1. Later final stage
vehicles having increased maneuvering capability
and addifional sensors would be boosted with the
ATLAS/CENTAUR. The final stage vehicle (Figure 1)
will include a radar seeker, lavnch and homing
guidance system, alfitude control, maneuvering pro-
pulsion and a payload. The payload will include o

. camera and various other sensors to determine the

nature of the target satellite and its functional pur-
pose. In addition the payload will have a storage
and communications capability.

Feasibility Demonstration — Four flights launched
from the Atlantic Missile Range, are planned for
the feasibilily demonstration. The first flight is
scheduled in December of 1962 with the subse-
quent flights scheduled at three month intervals.
The feasibility demonsiration configuration of the
SAINT vehicle will consist of a Series D" ATLAS
booster, AGENA “8" second stage and a SAINT
final stage vehicle. The demonstration final stage
vehicle weighs approximately 2,400 pounds. In
this demonsiration (Figure 2), the final stage vehicle
will be programmed fo rendezvous with an exisfing
satellite if one is available in a thres hundred to
five hundred mile sasterly orbit. If such a satellite
is not available, a target satellite will be placed in

- @ 400 nautical mile, 28.8. degree indlination circular

orbit by a S609A system booster. Rendezvous will
be accomplished while under surveillance of «
,SoulhoastAfrieoslnﬁoncndaTVimaoeofthe
farget, in addition fo the telemetered data of final
stage vehicle performance, will be transmitted to the
ground station. The image and datg will also be
stored and read out on command as the vehicle
passes over the Air Force Missile Test Center. For
the purpose of the feasibility demonstration ren-
dezvous is defined as q closing of the final stage
vehicle with the target satellite to within 50 feet
and a relative velocity of less than one-foot per
second. Station keeping will be maintained for-one
orbital period.




Fuiure Development — Continved siudy toward
deﬁniﬁonofcnnlﬁmahmmkbdng
pmmdsimdhndqnlywnhihoollcpbn.dﬁo
pmgmm.mkoﬁonwiﬂdimmlonglnd
fype items on which development action mest be
initiated and provide further refinements o the
system. Included are extension of the ma i
capability of the vehicle inb1,ooom-g.
orbihvﬂlhtbcmthnphgudh-
specﬁonsofmulﬁphhrgﬂsas\nlm-omunic
sensor capability. For example, a sensor capable
ofddocﬁnganudmwwhcadkm“d:b.
Effort is currently vnderway So proceed with the
development of such a sensor.

AﬂMmemaf!ﬁkmkbmdupoa
the associale contracior struciure composed of o

First Slage comiracior, Second Stage contractor,
Final Sioge Vehicle and Paylood contractor, and
Systems Engineering and. Tachnical Supervision con-
fractor (Aerospace Corparation). Mikitary support is
provided by the National Space Survelllance Con.
tulCcnhrihw_glullnAlrFomCommnd and

Control Development Division, and by the 6594h
ndGSMMTdW'm

The demonsiration program will ulilize existing
lmd:,iud:ingmdddaududionfodllﬁu inso-
for as possible. However, some additional ground
mqﬁp-mwﬂhnquinddmo_ﬁrl‘om
MTmCmMﬂlhoSowhunAfﬂcc
acking site.

Monthly Progress — SAINT Progresms

Program Administration

e Early in Joanuary, AFBMD conducted a two-day
meeting with representafive from Radio Corporation
of Amesica, Convair Astronautics, Lockheed, and
Aerospace Corporation. The purpose of this meeling
was o exchange information pertaining fo the first,
second, and final stoge vehicles; identify interface
problems ond define an approach for their solution.

¢ Contract negotiations for the Final Stage Vehicle

were completed on 27 Jonvary. Radio Corporation
of America, the Final Stage Vehicle contractor, will
start work on 1 February.

®  Represeniative of AFBMD met with NASA per-
sonnel at the Marshall Test Center 1o coordinate the
USAF SAINT Program and the NASA Orbital Ren-
dezvous and Refueling Program. This meeting, held
at the request of Headquarters ARDC, is in keeping
with the Command policy of a free exchange of in-
formation by ARDC and NASA on space problems.
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ORBITAL INTERCEPTOR

The Orbital Interceptor Program has been estab-
lished to develop an Operational, space based,
anfi-interconfinental ballistic missile defense system.

Program Objective »

L ,Thcprimarybobiodinofﬂn()rb&dlnhruplor
Programistodcnlopaspcabmddcfom
system which will detect, intercept, and destroy
hostile intercontinental ballistic missies during the
pPowered phase of their trajeciory. A second and
equcllyimpoﬂamsyshmobiodinkbdwdopﬂn

capability of detecting, intercepting, and destroying

space vehicles launched from o hostile nation.

Program History

® In mid 1959, both the Air Force and ARPA, by
independent studies, became aware of the polential
of a space based system for- ballistic missile de-
fense. Convair, under an ARPA sponsored study,

hoddmlopodueonccplforcSderolAdm-

Defense (SPAD) system which showed considerable

. Promise. An AFBMD study, directed by Headquarters

ARDC, ooncludodlbctnsmbmdmwbld\
intercepted ballistic missiles during the boost phase
was exiremely attractive. In January 1960, by agree-
ment beiween the Office of the Secretary of the Air
Fomundlhobirodorofbofonulmrdncnd
Engineering, the Air Force and ARPA entered into
a joint program whereby ARPA would retain respon-
sibility for system study, and ARDC would supple-
ment this work with applied research. AFBMD was
designated as the agency io infegrate both efforts
and serve as executive project agent for both organi-
zations. In Febrvary 1960, the Ramo-Wooldridge

Corpomﬁonwcsploudoncommforuﬂudyof-'

their Random Barrage System (RBS) which was on-
other design approach fo a boost phase AICBM
systom. At the conclusion of the SPAD and RBS
studies in May 1960, both the Air Force and ARPA
carried on an exfensive evalvation of the results,
At the direction of ARPA, an ARDC Technical Evaly-
ation Bocrdmeonm.dmAFBMwadwb

" the technical validity, operational capability, and’
program feasibility of the system concept and to

recommend a follow-on program. Other evaksations
were carried on by ARPA, the Air Force Scientific
Advisory Board, AFMDC, and The RAND Corporg-

-ﬁon.Allcgmdmiallythmthoconaptm

valid,lhofnocecephbhsyshmduignmyot
in evidence, that more detailed design studies were

" required, and that an exiensive applied research
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oﬁonmuubomdmkmlooollod!hedcture-
quired for design implementation.

Program Comcept

° TboOrbihllnhmptorsyﬂem will consist of o
large number of space based inferceptors deployed
at random along inclined orbits which are distributed
soihcfdchnncwercgcofhosﬁbncﬁoncnasof
interest is provided. The altitude of the orbital inter-
ceplors will be approximately 200 nautical miles.
Each of the satellite/interceptors will be independ-

“ent, automatic, and self contained. They will not

have communication with each other but will have
contact with the ground based defense neiwork
when they pass over o secure communications
*“fence" in mid-United States. Under normal circum-
sfances, each satellite will have aQ pre-set program
which will couse it 1o search for targeis only over
hostile territory. By employing an infrared search
soi,llnschllihwilldmdmlCleifommu
from the atmosphere. Upon determination that this
farget is within its area of kill, an inferceptor con- -
taining an infrared seeker will be launched 1o home

~ in on the target. Upon approaching the ICBM, the

interceptor will deploy a large number of light
weight pellets designed to strike the missile booster
while it is still burning. The combination of orbital
velocity and interceptor incremental velocity provide
the pellels with oxiremely high energy. This energy
is sufficient to cause major damage fo the booster
motor, thereby desiroying the ICBM or causing the
warhead to fall as much as 1,000 miles short of
its target, -

® The size of the orbital interceplors is such that
a fairly large number can be deployed into orbit
simultaneously from one booster. A booster such as
the ATLAS/CENTAUR could be used as an injerim
booster for research and development test and
initial operational deployment of the system. Eco-
nomic feasibility of the system, however, is de-
pendent upon the development of a large low cost
booster, such as the PHOENIX, since 50 10 70
percent of the system cost is that of deploying
payload in orbit.

® As in any defense system, the Orbital Inter-
ceptor system can be saturated. A hostile nation
could reduce the effectiveness of the system by
concenirafing his launch sites in o given area and
launching his missiles In a saivo of less than one
minute. The possibility of a nation resorting to this




strategy, is difficult to evaluate. The system does
possess, however, very aliractive. characteristics
which enable it 1o be exiremely effective against
dispersed launches and against missiles with long
burning times. These characieristics enable the sys-
fem to be particularly suited to defense against
mobile ICBM launches, space launches, altacks from
minor missile powers, accidental launches both
friendly. and hostile, and against sustained ICBM
launches after the first onslaught of a general war.
The number of orbital intercepiors required for these
missions, is considerably less than that required for
compact salvos.

Program Status :

® The, current Orbilal interceptor FY &1 program
consists of four parts: system design studies; support
system studies; Orbital Interceptor oriented applied
research studies; and test vehicles (R&D fest pro-
gram).

® ARPA has directed AFBMD to undertake three
or more competitively selected system design studies.
Theobi,cﬁvuof.ocho“hmsmdksau:loper-
form detailed design studies of the sateflite, inter-
ceptor and deployment package; to analyze the
design nequirements for the support systems; and to
analyze, the technical, economic, and operational
feasibility of the system design. A second part of
the study Is fo conduct detailed analyses, simulation,
and experimental testing of the crifical components
and techniques which are essential to establishing
technical validity of the design. A Source Selection
Board is currently in session to select the contractors
who will participate in this program. It is expected
that the contractors will initiate their studies in
March 1961 and will continve for a twelve-month
period.

® Approval is expected within the next month
from ARPA for the inifiation of studies of the Ground
Launch Complex, Command and Conirol System,
and Booshu.Apprmlisahooxpododforoom-
prehensive operations analysis, cost/effectiveness,
countermeasure, and reliability evaluation studies.

® AFBMD has been working with ARPA and the
cognizant Divisions and Centers of ARDC to define
a program of Orbital Interceptor oriented applied
research which will provide essential data and tech-
niques. Extensive and expanded effort is required
in: infrared farget radiation, background, and
blackout measurement; hypervelocity kill mechanism
measurements; and in guidance and control, propul-

sion, and infrared equipment techniques. A sub- .

ommended fo ARPA and a decision is expected in
January. As other programs are defined and pre-
pmd,ﬂwywﬂlbosub-iu.dhm&kkmn-
as soon as possible 50 that the data collecied can
be integrated into the system feasibility studies.

Management A

® In Oclober 1960, a decision was reached that
ARPA would relain program responsibility and fund
the major part of the program in FY 61. AFBMD was
mucmmmw»m
the system and applied ressorch parts of the pro-
gram.

¢ All the work under the present phase of the
Orbital interceptor program, whether i be on con-
fract with industry or placed through another ARDC
organization, is under the technical management
and dincﬁonofAﬂMD.moAmCorpom-
ﬁmkuﬁﬁmmwmmm,
technical anolysis, and evolvalion services. Under
present plans, this phase of the program will provide
data by Janvary 1962, from which an evaluation
can be made os to the technical, aconomic, and
operational feasibility of the Orbital intercepior
system. if feasible, it is planned fo initiate devel-
cpmontoflinsydenntdhmmby
April 1962. By this time, program responsiblility will
transfer from ARPA to the USAF.

Ground Facllities

¢ The large number of sotellites required for full
opmﬁqnldlphyn.mofllnmﬂdmmd :
production type launches from facililies located at
both the Aslanfic Missile Range and Vandenberg
Mrhmlam?hoﬁmofhuudn'wﬂlnqﬁn
new fadilities at each location,

. Avmciorchmunof.lhcsymmklhcqmnd .
bmdcommundcndewﬂrdconplu.‘lhhmmplox
will provide the facilities for secure communications
Mmmomwmhmﬂmm
gramming instructions, and to receive information on
operational status. This complex will also provide
ground links with the Air Defense Commander and
the National Space Surveillance Control Center.
Wherever possible, existing facilities will be ulilized.
However, thers will be command and control re-
quirements pecuiiar o the Orbital Interceptor System
whichmmtbodaign.danqundcsanpcmte
support sysiem.
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Monthly Progress — ORBITAL INTERCEPTOR
Program Administration

¢ In response to a Headquarters USAF request,
budget plans and supporting background documen-
tation were transmitted to Headquarters ARDC in
support of the FY 1962 Space Center Weapon
System (ORBITAL INTERCEPTOR/BAMBI) Program.
Information on budget levels of 24, 31, 61 and 79
million dollars was presented.

® As a result of Headquarters ARDC assigning o
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KC-135 to the Air Force Missile Test Center in sup-
port of the joint ORBITAL INTERCEPTOR/MIDAS Proj-
ect (RAMP), representatives of AFMTC, the 6555th
Test Wing, and Aerojet Corporation met ot AFBMD
to finallze the details for operational support of this
project. The KC-135 will be used to fly infrared
equipment during Atlantic Missile Range ballistic
missile launches so that infrared radiation meas- .
uremenis can be obtained. Aerojet is under contract
1o provide for the operafion of the infrared measur-
ing equipment and the collection of the data.
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BIOASTRONAUTICS

Program Objectives

The complete exploration of space requires that
the biological effects of the space environment be
defined. AFBMD is confinving its aggressive re-
search and development programs in this technical
area to insure that necessary bioastronautics knowl-
edge .will be available during the 1963-1965 fime
period so that the limits of manned operational
space systems can be established. This is completely
dependent upon preliminary biological space ex-
ploration, including development of systems that
will support both animals and man, and extensive
investigations of the space environment. Problems
which must be solved before these godls can be
reached are: capsule development, life support de-
sign, and biological instrumentation. Space flight
siresses (long term weightiessness, operational ex-
perience in the radiotion belts and isolation) must
also be determined.

Pro_gmm Summary

Successful initial manned space flights necessary in
reaching our national military objectives are de-
pending on knowledge obtained from space tests
with lower life forms, including primates. The BIO-

ASTRONAUTICS Program is furnishing such data
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during actual ballistic and orbital fights in the space
environment. Experiments include those made on a
space available basis aboard scheduled ICBM shots
and certain tests with more advanced biological
capsules utilizing the DISCOVERER Program. Data
obhinodfmmlhmhmwillboconolchd with
data obtained from laboratory experiments. The
resulis will be of great significance fo the Air Force
DYNA-SOAR Program, the NASA MERCURY Project,
cndmnmayblhcsucwsofﬁ:m military
missions. The BIOASTRONAUTICS Progrom is sup-
ported by selected studies exploiting techniques
and developments in Bio-instrumentation, capsule

design, weightiessness effects, and environmental’
Bioastronautics Capsules

This technical effort includes the research, design,
development pre-flight test, and flight test of a Bio-
medical recoverable capsule {Sub-system 1) in the
DISCOVERER Program. Thus far, two packages have
been launched on DISCOVERER flights. Currently
in pre-flight test is the Mark Ii biomedical recover-
able capsule designed to support a six-pound
primate for 27 hours on orbit.

A BIOMEDICAL Program Space System Development
Planhasbmpropund.mkplonmpomoddi-

m  —CONFIDENTIAL
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tional biomedical (Mark 1) recoverable capsules on
DISCOVERER flights in CY 1961. These additional
flights will provide much needed data 1o support the
logical follow-on Advanced Capsule Program. '

Another program area is the development of ad-
vanced biomedicol capsules and life support sys-
hmsfhctcunbomdforal_ioastronouﬁcsOperc-
tional Space System (BOSS). A study contract with
Lockheed Missile and Space Division has culminated’
in cmockupofoccpwkforwppoﬂofoﬁﬂy—
pound primate for long periods of fime in the space

environment. Sophisticated inquiries conceming the

response of the animal to that environment will be
made during such flights.

Subsequent work will lead fo a completely func-
fional nonflyable prototype which will be put through
performance static test in thermal, altitude, acoustic,

and gaseous environment management. A Develop-
ment Plan fo program such a capsule into o Bio-

astronautics Operational Space System for space

exploration is being prepared. This plan will be
ready for review in Janvary 1961. _

Biopacks

Bioastronautics information is being collected from
packages on DISCOVERER, ATLAS-E Pod and RVX-
2A fiights. By coordinating efforts between the
School of Aviation Medicine, Air Force Special Weap-
ons Center and the Geophysics Research Direc-
forate, a series of experiments were scheduled 10
investigate biological aspects of ambient space
radiafion. These experiments have been made ona
man-contracl-basis using Government Furnished
Equipment and in-house research funds.

Monthly Progress — BIOASTRONAUTICS
Program :
Space Radiation Measured

® On 9 November, an Air Force Special Weap-
ons Center fissue equivalent ion chamber was
successfully carried in an ATLAS RVX-2A re-eniry
vehicle through a ballistic trajectory. This ion cham-
ber had 1/4-inch lucite walls, so that its output
represented the energy deposition rate of 1/4-inch
depth in tissue from ionizing radiations encountered
by the vehicle. The chamber was mounted in ap-
proximately the center of the nose cone and was
therefore surrounded by a considerable amount of
structure. Prefiminary estimates indicate that this
material was, effectively, o shielding of 10 grams
per square centimeter or more. With this much shield-
ing, the principal radiation detected by the chamber
is believed to have been high energy proton radia-
fion trapped at the lower edge of the inner Van
Allen belt. The chamber first encountered detectable
radiation at around 1100 kilometers (18 degrees
North). The level increased as the vehicle traveled
southward, reaching a peak dose rate of approxi-
mately 500 mrad/hour between 1100 and 1000
kilometers (10 to 6 degrees North). Prior to launch,
calcuiations were made to determine the expected
dose rate from trapped protons using data presented
by Freden and White from an emulsion experiment.
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The agreement between the observed maximum
dose rate and the caiculated value was very good.
This was taken as a justification for the belief that
the observed dose rate was due to frapped proton
radiation. There were several nudear emulision ex-
periments successfully recovered on this flight, so
verification of this assumption should be forthcom-
ing. A complete analysis of the ion chamber experi-
ment will be available in the next few months.

Project GIPSE

® Development of a Gravity Independent Photo-
synthetic Gas Exchanger (GIPSE) for flight on an
ATLAS E Pod this May is 95 percent complete, This
device has been developed to investigate the feas-
ibility of gravity independent operation of such a
system in the weightless space environment. The
system utilizes a thermophyliic strain of algae (chlo-
rella pyrhenoidosa) which converts carbon dioxide
by the photosynthetic process to produce oxygen
for potential life support. This conversion takes place
in a confinvously circulating liquid exposed to the
proper light intensity, controiled temperature and
plant nutrients in the solution. The oxygen produced
in solution diffuses through a semi-permeable sili-
cone rubber membrane and the gas is then conducted
to its ultimate use. This particular system produces
about one and one-half liters of oxygen in 24 hours.

~CONFIDENTIAL o




Biomedical Test Program

. Rmﬂlsofmdysisofﬂn»biopuckm
caniedinmwmscovmxvmmu.
duﬁnginﬂnodcysinubﬁﬂ-lowm
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normalspmuwilonm.lldidnﬂmh
severe mdioﬁonﬁn-solwﬂweudiviyubls-‘
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® The purpose of the Biopack was to delermias
Ohocffodofcosnicmtioiononbiologicdmpls
undbmdchbiologiodd’fodswilhlypaud
intensities of the measured radiation. The material
contained in the Biopack is identified in Figure 4.
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below 100 millirads of X-ray equivalent dosage.
'llisdonkiypicdofwholiscxpomd in @ normal
DISCOVERER flight environment, as compared with
Hn30b35md‘ldionupowusm3nodby
DISCOVERER XVH which was on orbit during a high
intensity solor flare.

- L &Mnﬁdmm'afolphcand heavier par-

fides were detected. The only dosimeter response
was from the photographic type. Primary electrons
were not defected. The effect of the orbital environ-
ment on the algae, spores and fissue appears negli-
gible. Their condition, when compared with control
specimens refuined on the ground, was so little
changed that it was extremely difficult to detect any
difference. '
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Figwre 4. The experiments comsained in she DISCOVERER XVIII Biopack.
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" Hlegem BOOSTERS

® The primary pacing factor in the accom-
pﬁ:hmunofspacomisiomha:bnn,undfof
some time will continve o be, the availability
ofAirForcoballisﬁcmis:ilo:anduppordagu
to boost the payload vehicle. Space flight plan- _
ping requires close examination of afl tech-
nological oreas wherein advances provide
increases in booster and mission capability,
This, in turn, has required that space schedules
be sufficiently flexible to incorporate rapidly
those advances in the state-of-the-art which
increase the potentiol for reliable and pre-
dictable space research.

- ® Because of the wide range of iz activities,
AFBMDhcsoccumulafodcbrocdbmof.xpo-
rience in booster selection for space missions.
Experience in ballistic missile R&D programs
and in development of upper stoge vehicles
have provided much information. Research
programs in the propellant and materials areas
also are providing new capability for space
research, The number and variety of boosters
available permit the selection of a combination
of stages tailored to provide specific capabili-
ties for specific missions. .
® The foliowing pages describe brisfly the
- booster vehicles currently being used by AFBMD
to support military and civilian space pro-
grams. Nominal performance data is given fo
permit nominal comparisons of vehicle copo-

bilities. Specitic qualifications are made where ]
necessary for clority.




THOR

Rocketdyne Div., North
American Aviation

Helght
DM-18 61.3 feat
DMm-21 55.9 feet
DM-21A 60.5 feet
Welght (lift-off)
DM-18 108,000 pounds
DM-21A 108,000 pounds
DMm-21 107,720 pounds
Engine
DM-18 MB-3 Block |
DM-21 MB-3 Block !
{only 4 missiles)
MB-3 Block 1)
DM-21A MB-3 Block |
Fuel
RJ-1
Lox
o- el __.." Tal g

Laboratories or m.imu only
Used as tirst stoge for:
DISCOVERER

ABLE-3 ond 4

TRANSIT

COURIER

TIROS

NASA/AGENA B

DELTA

W SR S A T L

T
Early in 1958, the decision to accelerate the national space effort was made effec-
tively possible oilly because of the availability of the THOR IRBM. THOR Neo. 127
was diverted from the R&D flight test program for use as the ABLE-1 space probe

- first stoge. With top national priority assigned to the space research effort, THOR

No. 163 was used to boost the DISCOVERER | into orbit on 28 February 1959. Since
then, the THOR has become operational as an IRBM ond has been very reliable
as a space flight booster. During 1959 all sixteen THOR boosted space flights
achieved successful first stage performance. THOR performance has been increased
through weight reduction modifications and use of RJ-1 (instead of RP-1) fuel. A
modified THOR, designated DM-21 {used with an AGENA second stage), incorpo-
rates a shortened guidance compartment and additional weight reducfion changes.
A later version of the DM-21 provides an increase in thrust to 167,000 pounds

‘through installation of the MB-3-Block I engine. The DM-21A, used with thq ABLE-

STAR second stage, has a
larger transition section
than DM-18/DM-21 and
does not incorporate all the
weight changes effective o e
the DM-21. ' S -

ATLAS

Prime contracter;
Convale

Engine monvfocturer:
Rockeidyne Div., North
Americon Aviotion

" Height 69 feet
Diameter 10 feet
Weight 261,206 pownds
Engine
Series D ATIAS  MA-2
Fuel 4
Oxidizer tox
Guidance — Radio-inertiof
Generol Elaciric (radar)

Burroughs Corp. {computer)

Used aa first stoge for:
SAMOS

MIDAS

ADVENT

ABLE-4 ond -5
PROJECT MERCURY

P2

The first ATLAS boosted space thght was iaunchea trom me Anantc Mussile Kange
on 18 December 1958. As of | December 1960, the ATLAS booster has performed
successfully in six out of o total of eight launches. The ATLAS Series “D* radio-
guided ICBM, sirengthened and modified for space purposes, is used for the SAMOS
and MIDAS military space programs. Additionally, the same booster will be used for
the NASA/AGENA “B,”  SAINT, and the VELA HOTEL programs. The Communi-
cation Satellite {ADVENT] Program will use the ATLAS booster in two configurations.
The first will be a D" Series ATLAS modified fo accommodate the AGENA stage.
Later on the program will use the ATLAS “'D* modified for o CENTAUR upper stage.

" All ATLAS boosters, except the CENTAUR upper stage version, appear similar 1o the

ATLAS “D" Series ICBM. The CENTAUR stage version has a strengthened, constant
diameter tank section and the radio guidance system is eliminated because it is
commanded by the guidance system in the second stage. The success of the ATLAS
boosted space flights fo date, plus the performance and reliability being demon-
strated in the ATLAS R&D flight test program, lend confidence in this booster as o
reliable means of realizing advanced space objectives. There are 75 firm pro-

‘grammed space launches\employing the ATLAS booster with launches’ scheduled

through 1963. Several other programs R
and exiensions of exisling programs in- . S
dicate that perhaps 200 ATLAS boosters
will be required during the next four
years. Since ATLAS “D* boosters and
ATLAS ICBMs are presently being pro-
duced on the some production line,
deliveries must be worked out jointly
to supply both space requirements and
ballistic missile needs o the extent pos-
sible within the production capability.




" Although originally designed as the basic sat-

ellite vehicle for the Advanced Military Satellite
Programs, flight testing of the AGENA was accel-
erated when the DISCOVERER program was
created, using the THOR/AGENA combination.
Because of its avoilability, the Bell Aircraft
LR81-Ba-3 rocket engine was selected for AGENA
propuision, and later modified to use vnsymmet-
rical di-methyl hydrazine instead of JP-4 fuel.
Subsequent modifications resulted in the AGENA
“B" configuration, in which propellant tank
capacity was doubled and the engine modified
to provide single restart and extended burn capa-
bilities. The increased performance of this design
greatly enhanced the potential of the THOR/
AGENA combination, An optical inertial system
for guidance and orbital attitude control wos
developed to meet the citical orbital eccentricity
and attitude requirements for the programs in-
volved. Gas jets and reaction wheels are used
fo control attitude. Payloads may be installed
on the forward equipment rack or distributed
throughout the vehicle. The flight test program
also has been used to develop o recovery capa-
bility for o payload capsule which is ejected
from the orbiting satellite.

~ ABLE-STAR Vehicle

The ABLE-STAR upper stage vehicle contains an AJ10-104 propulsion system which
is an advanced version of eorlier Aerojet-General systems. In addition to providing
increased performance capability, the system includes automatic starting, restarting,
shutdown, ground control, coast period pitch and yaw control, and ground monitor-
ing systems. Propellants are fed to the thrust chamber by a high pressure helium
gas system. The thrust chamber is gimballed by hydraulic actuators fo provide pitch
and yaw control during powered flight. Roll control during powered flight is
achieved by expelling nitrogen through a system of nozzles in response fo electrical
signals. Roll control during coast periods uses a parallel circuit at lower thrust. Ati-
tude control for coast periods up to one-half hour provided in the current design can
be extended by increasing the nitrogen supply.
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AGENA

Bngine manvfociurer: -
Bell Aircraft Corp.

Length '
“A" version 14 foat

“B" version 19.5 foet*
21 feet**

Diometer 60 inches
Weight

“A" version 7,987 pounds
8" version 14,800 pounds
Engine

"A" version YLRS1-8a-5

“8" version XLR81.8a.7°

XLR81-B0-9°**

Fuel

Unsymmatrical Dimethyl Hydrazine
Oxidizer

inhibited Red Fuming Nitric Acid
Guidance oplical-inertial
Used as second stage for:
DISCOVERER

SAMOS

MIDAS

NASA/AGENA 8"
Centracton:
Aerojel-General
Height 14 feet 3 inches
Diameler 4 feet 7 inches
Woeight 9772 pounds
m AJ10-104

with Restart Capability
Nozzle Expansion Ratio—40.1

Fuel -
Unsymmetrical Dimethyl Hydrazine

Oxidizer
inhibited Red Fuming Nitric Acid

Guidance

STL ABLE Guidance Sysiem
8 ghs J-1 C #

Used as secend stage for:
TRANSIT 1B, 2A, 3A, 3B, 4A
COURIER 1A, 1B

P3




ABLE Vehicle

The ABLE vpper-siage vehicle has been flight tested suc-
omMym&oueondshgoonTHOkn—ontryvdﬁdc
tests, ABLE Projecis and TRANSIT 1A. The vehicle uses

AJ10-42 or AJ10-101 propulsion systems {improved

versions of systems used originally on the Vanguard
Program), guidance systems, and electronic and insiry-
meniation equipment. The ABLE vehicles are guided
during second stage engine burning. Vehicles using the

" Contracior:
Asrojel-General Corp.
Heigin 18 fos! 7 inches
Diameter 4 foot 8 inches
Weilght
AJ10-42 4622 pounds
AJ10-100 4178 pownds
Fuel

Unsymmeirical Dimethyl Hydrazise.

AJ10-101 system are spun with the third stage and pay-
locdpriorbuoondmgocnﬁncbumoutbpmvldcspin
stabilization: of the unguided third stage and payload.
On fiight vehicles using the AJ10-42 propulsion system,
only the third stage and payload are spun prior to second
stage separation by a spin table bearing system located
at the second fo third stage separation plane. Only minor
diffonnmaxisfbdwmﬂnhopmnlﬁonmhm.

Oxidiser :
Inhibited White Feming Nitric Acid

Guidance

AJ10-42

Rodio-inertial (BTL)
Al10-101

Advoaced Geid. Syst. (ST
Computer (Burrowghs J-1)

Used as secend siage for: :
AJ1042 — TRANSIT 1A, TIROS
AJ10-101 — ABLE 3 ond 4

Development of the Allegany Balliskics
Laboratory X-248 engine for the Van-
guard Program was accelerated when it
was selected as the third stage for Project
ABLE-1. The unit represented the most
advanced solid probdlam engine of its
size available at the time. Since the
engine had not been qualification or
fiight tested, test firings were conducted
in a vacuum chamber simulating approxi-
mately 100,000 feet alfitude. Design
modifications involving the iignhor,
nozzle, and internal insulation were
found to be required. The modified
engine performed with complete satis-
faction on the successful flight of ABLE-1
and subsequently on ABLE-3 and ABLE-4
THOR.

P4

ABL 248
Vehicle

Conlracion:

Allegany Ballistic Loboratory

_ Hoight 4 foet 10 inches
Diameler 1 foot 6 inches
Weight 513 pownds
Foel Solid

Used as third siage en:
.ABLE 3 ond 4

TRANSIT 1A, TIROS
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THOR ¥ DM-18 DM-21 DM-21A | ATLAS F“"“ D
Weight —dry 6,727 6,590 6,950 Weight — wet 15,100
Fuel 33,500 33,500 33,500 Fuel " 74,900
Oxidizer 68,000 68,000 68,000 Oxidizer 172,300
TOTAL WEIGHT 108,227 | 108,090 108,450 TOTAL WEIGHT 262,300
| Theust-tbs., S.L.
Thrust-lbs., S.L. 152,000 167,000 152,000 Boost 356,000
Spec. Imp.-sec., S.L. 247.0 247.8 247.0 Sustainer 82,100
Burn Time —sec. 163.0 1520 163.0 Spec. Imp.-sec.
Boost 286
Sustainer 310
NOTES AGENA A g E S
' E
@ Payload weight not included. Engine Model YLR81-Ba-5 XIR81-Ba7 D| XLR81-Ba-9'®) C
Does include controls, guid- o
ance, APU and residual pro- _
pellans. OWeight—inert 1,262 1,328 1,346 N
Impuise lants 6,525 12,950 12,950
® Does not include THOR Oter T azs 511 5N °
adapter (225 ibs.) or ATLAS '
adapter (315 lbs.). ®TOTAL WEIGHT 8,165 14,789 14,807 S
@ Single restars capability. " Thrust-lbs., vac. 15,600 15,600 16,000 T
' . Spec. Imp.-sec., vac. 277 277 290 A
® Dual burn operation. Burn Time—sec. 120 2400 2409 G
® Allegany Ballistic Laboratory. ' E
AJ10-104 0
A 1042 [CBlAs 10101 A 410104 ABL 248 ":
Weight —wet 1,247 847.9 1,297 59.5 1
Fuel , 8751 869.0 2,247 N 455.5 R
Oxidizer : 2,499.6 2,461.0 6,227 _ (solid) D
TOTAL WEIGHT 4,621.8 4,177.9 9,771 > 515
' S
Burnout Weight . 1,308.6 944.1 1,419 50.5 Z
n ' G
Thrust-ibs., vac. 7,670 7,720 7,900 3,100 E
Spec. Imp.-sec., vac 267 267 278 250.5
DISCOVERER (1 thru 15) . . . . . . AE  MDAS(land2)........... DE  ABLE4and-5............ D-J1
DISCOVERER (16 thru 19) . . . . . AF  MIDAS(3andsubs)......... DG TRANSITIA ............. A-H-L
DISCOVERER (20 and subs) .. ..B-G  SAMOS (I thry 3) . . . .. “.:...D-E  TRANSIT 1B, 2A, 3A, 38, 4A . . .CK
ADVENT ..o, D-F  SAMOS (4 and subs) ........ DG  COURIER ................ ..CK
ADVENT ................. D-G  ABLEl,-3and-4.......... AJL  TIROS .o..vnennn.. ... A-HL
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1000
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. 800
00 ]
1 o
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\
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2 4. 6 8 | {1] 12 ) 2 4 6 8 10 12
h Payload Weight 3 100 pounds. Payload Weight X 100 pounds
1. Polar—~AMR or VAFB 4. VAFB—AGENA “8“ (XLR81-Ba-7)
2. AMR—90 degrees 5. VAFB—AGENA “8“ (XLR81-Ba-9)

3. VAFB—AGENA “A”
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