.
:
;
i’
Tera

3

B L PP,







| - - .
-  HEADQUARTERS eh
. -

e
A

AIR FORCE BALLISTIC MISSILE DIVISION (ARDC)
UNITED STATES AIR FORCE

) Air Force Unit Post Office
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j FOREWORD
: This report includes information on the three space vehicles launched by
. - the Air Force in September. DISCOVERER XY was launched from Yan-
. . : denberg Air Force Base on 13 September. At the Atantic Missile Range
a Project 609A Biue Scout, Jr., vehicle was flown on 21 September and
l.-.- . : the ABLE-5 Lunar Probe. vehicle was launched on 25 September. In

addition, preliminary flight information is given on the 4 October launch

and highly successful orbital performance of COURIER 1B. The SAMOS

. saction has been deleted as of this issue, The program has been placed

‘ directly under the Secretary of the Air Force and is no longer an official
AFBMD responsibility,

‘ %/ :;il:rk n.f:l, USAF M @ AP
- -Commander
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The DISCOVERER Program consists of the design,
development and flight testing of 37 two-stage
vehicles, using the THOR IRBM as the first stage
booster and the AGENA as the second stage, sateliite
vehicle. The program was established early in 1958
under direction of the Advanced Research Project’s
Agency, with technical management assigned o
AFBMD. On 14 November 1959, program respon-
sibility was transferred from ARPA to the Air Force
by the Secretary of Defense. Prime contractor for the
program is Lockheed Missile and Space. Division.
The DISCOVERER Program will perform space
research in support of the advanced military recon-
naissance satellite programs.

PROGRAM OBJECTIVES

{a) Flight test of the satellite vehicle airframe, pro-
pulsion, guidance and control svstems, auxiliary
power supply, and telemelry, tracking and ‘com-
mand equipment.

{b) Attaining satellite stabilization in orbit.

{c) Obtaining satellite internal thermal environment
data, :

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

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

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

PROGRAM SUMMARY

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

Tracking and command functions are performed by
the stations listed in the Table on page A-4. A history
of DISCOVERER flight to date is- given on page A-§5.

SECREEy

<

AGENA AGENA
SECOND SYAOGE R g
Weight—
Inent 1,262 1328 1,346
Payload equipment .. /4 887 915
Orbital 1759 2,215 2216
Impulse propeliants 6,525 12,950 12,950
. Other -/ | 31 51
TOTAL WEIGHT 8,662 15,676 15722
Engine Modsel YiR81-B0-5  XLRS)-Bo7 XLR81-Ba-9
Thrust-lbs., vac, 15,600 15,600 16,000
Spec. Imp.-sec., vac. 277 277 290
Burn time-sec, . 120 240 240
THOR BOOSTIR DM-18 DM-21
Weight-—Dry : 6,950 6,500
Fuel 33,700 33,700
Oxidizer {LOX) - 68,200 68,200
GROSS WEIGHT (lbs,) 108,850 108,400
Engine MB-3 MB-3
Block 1 Block 2
Thrust, ibs. {S.L) 152,000 167 000
Spec. lmp., sec. (S.L) 478 2483
Bum Time, sec. 163 148
A-]
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Telemetry ships are positioned as required by the

specific mission of each flight. Figures 2 and 3 show
a typical launch trajectory from Vandenberg Air
Force Base, and figure 3 shows schematically a typ-
ical orbit. An additional objective of this program is
the development of o controlled re-entry and recov-
ery capability for the payload capsule (Figure 4).
An impoct area has been established near the
Hawaiian Islands, and o recovery force acfivated.
Techniques have been developed for aerial recovery
by C-119 aircraft and for seq recovery by Navy
surface vessels. The recovery phase of the program
has provided advances in re-entry vehicle technol-
ogy. This information will be used in support of more

. advanced projects, including the retum of a monned

satellite from orbit.

FLIGHT VEHICLE

The three versions of flight test vehicles used in the
DISCOVERER Program are defined in the launch

“schedule shown on page A-5. Specifications for the

The AGENA vshicle was originally designed by the

“Air Force as the basic sateflite vehicle for Advanced

Military Reconnaissance Satellite Systems Programs.
Basic design was based on use of the ATLAS ICBM
as the first stage. ATLAS trajectory characteristics and
the stringent eccentricity requirements of the
advanced programs led to the selection of o guid-
ance syslem suited o achieving orbital injection in a
horizontal attitude. As o result, an oplical inertial

- system was developed for vehicle guidance -and @

SAMOS and MIDAS
AGENA VEHICLE

HORIZON
SENSOR

AGENA a%

two THOR configurations and three AGENA configy- ”";E":‘“
—.  rations used are given on page A-1. .
. ULLAGE ROCKETS
AGENA VEHICLE DEVELOPMENT ,mn f—

gas jet system for orbital atfitude control. An urgent
need for attaining higher alfitude orbiss resvited in
development of the AGENA “B" versions, The YLR8 !
Ba-5 version of the LR81-Ba-3 engine (Bell Hustler
engine developed for B-58 aircraft) is used on
'AGENA “A/' vehicles. The YLR81-Ba-5 version of this
engine was developed fo provide increased perform-
ance through the use of unsymmetrical di-methyl

hydrazine (UDMH) fuel instead of Jp-4,

Early AGENA “'B" vehicles will use the YLR81-Ba-7

" version of this engine. The majority of AGENA “'B"

200-20,000 MILES

ATTITUDE

ROLL ~ O.! DEGREE
PITCH ~ 0.1 DEGREE
YAW —~ | DEGREE

vehicles will vse the XLR8 1-Ba-9 engine incorporating

,-' _ GAS JET a nozzle expansion ratio of 45:1, and providing a

' further increase in performance capability including

SOLAR ~ engine restart and extended bum capability.
;l PADDLES
" DISCOVERER/AGENA
PERFORMANCE
TORQUE
- wiEeL packace  CAPABILITIES
S ALTITUDE

<

FLIGHT PATH

t

LINES OF SIGHT—HORIZON SENSING A i
WDLPM-4-234 |
i
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1. First Stage Powered Might—2.5 minutes

vration, 78 n.m. downrange, guided by pro-
grammed avio pilot. . :
2. Coumst Periad—2.4 minvtes duration, o 380 '

+  Powered Flight Trajectory

n.m. downronge; aliitude controlled by iner.

olfiludé controlled by inertiol reference pock.
age, horizon scanner and 908 reaction jels.
3. In-Orbit— Controlied (some a3 4). .

- Orbital Trajectory

Schematic presentation of orbital Irajectory following leunch
from Vandenberg Air Force Base. Funciions performed by
tach station und « listing of equipment xsed by each siation,
is given on bage A-4.

| _ RECOVERY CAPABITY

This objective was added 10 the program

‘er the frst lannch achiryed vebicle

ight and’ orbis abjectives successfully,

. 1t includes 1he orientasion ot the satellite

‘' webicle 10 permit & rec capsule 10

be _sjected from the mose lection of the

i AGENA vebicle. Ejection is programmed

%0 occy on command on the 171h orbit,

for capssle impacs within the predetey.

~— mined recovery areq somih of Hewsii, L.,
Aircraft and surfece vessels are deployed

within the aren a5 o recovery force,

H

L. o/—cm NAS ISLAND -
' " CAPSULE RECOVERY SEQUENCE

S——

s0®
B - Capsule ejection command is sent 1o the sasellite by 1he
RECOVERY ctg-ia. IAIch station om the 16th orbis, The dw.
CAPSULE reorients its position (see inses) to permis ejection 10 ocenr

O8 & re-eniry trajectory on the 17th orbit, T, recovery ¢

sule J«bﬁk 5 activaled &t aboms 50,000 'eet, and ;

u:: e beacon transmits « radio s el for tracking purposes.
" Tbhe recovery force is deployed in recovery (impact) area.

"\ H .
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GROUND SUPPORT FACILITIES

S Facility - Equipment® Flight Function
' ——— :
Satellite : A Over-all control, convert tracking stations data 1o obtain a pre-
- Test Center ' dicted orbit and generate subsequent ephemerides issue acqui-
sition data 1o fracking stations for subsequent passes, predict
recovery dato,

f Vandenberg AFB BCDEFGHIJK Launch, ascent and orbital tracking, telemelry reception, trajec-
:? . fory measurements including fime to ignite second stage. :
¢ . Point Mugy BCDEFGHIJKL Ascent tracking and telemetry data reception, transmits com-

mand to ignite and shut down AGENA (via guidance computer),
" -~ Telemetry Ship DF Final stage ascent fracklng and telemetry data reception.
. (Pvt. Joe E. Mann) ’ .

N.ow Boston, BDEFGHIJK Orbital tracking and telemelry data reception.
New Hampshire , .
{tracking station)

- Kodiak, Alaska BDEFGHIK Orbital tracking and telemetry aoic receplion, inciuding first pass
{tracking station) acquisition, recovery capsule ejection and impact prediction.
— Kaena Point, ' BCDEFGHLK - Orbital tracking and telemetry data reception.

Oahv, Hawaii
{tracking station)

Hickam AFB Over-all direction of capsule recovery operations.
Oahu, Hawaii

:‘. __\_

C  *Equipment .
' A. 2 UNIVAC 1103-A digitol computers H. Plot boards for rador and TLM-18 tracking date
_— 8 VERLORT (Modified Mod 1) radar . l. Conversion equipment for telelype transmission of radar,
C. TLM-18 self-iracking telemetering antenna TLM-18 and doppler tracking data in binary format
D. Tri-helix onlennc ' J. Acquisition programmer for pre-acquisition direction of
anieanas
' . : ::.::::,,m.::: ‘.m'?m;.: .::.:;:.‘.,.:.:. K. Ground command fo satellite transmission equipment

G. Telemetry decommutalors for real time data preseniotion L Guidance computer

PRVIAFS S TR W) R Ay -t




A. THOR—DM-18 / AGENA “A*

@ Atrained orbit successfully.

B. THOR~DM.21 AGENA g~ C. THOR—DM-2I/ AGENA “'g"
MB-3 Block 1 XLR81-Ba-7 MB-3 Biock 2

A Failed 10 attein orbit,

Flight History
Dlscoviamm AgENA Thor Right Date. Remarks
(] 101y 160 21 1959 AGENA destroyed by malfuncsi .
’ amery THOR nfn:h': ;:r &s¢ o8 ﬁ?ho;(fl‘.‘ »
! 1022 163 28 February I/’l;‘m;d orbit successfully. Telemairy received for 514 seconds after
: ) -of.
] 1018 170 13 il Attained orbis essfally. Recovery wle ejected on 17th ovbis
_ Apri was not mom::“ A;l‘nf’fn,cm: mpt::r':n'ry:’::nnf?ll] «b’tu".
] 1020 1 Lawnch, s, ation, and orbital booss 'nl. Failed
v 0 : 74 3 June to ;‘;in‘o“t“ i u;. 0;07:‘0 performance d‘mzc n:iu.
)4 1023 179 25 June Same «s DISCOVERER 111, '
A4 1029 192 13 August "Al'lm ﬁk:m‘:m:hﬂy ackieved exceps capsule recovery after
Vl_ 1028 200 19 August Same as DISCOVERER V.
vil 1051 206 7 November Atsained orbis successfully. Lack of 400-cyele bower prevenied s1a.
] bilization on orbis recovery.
vitl ] ] Attained orbit nlly, nchio, AGENA i
030 212 20 November :buldow-' at ‘:;?‘;“5'&{‘%] ;nwompulc ci«t:d.‘;:;
804 recovered,
ix 1052 18 THOR shat down prematsirely, Umbilical cord mast did not resr, 1
2 4 Fcbmcry 1960 Quick J:'nnm failed, mm‘:g loss of belinm Ppressave, ROt ratrac
X 1054 223 19 Febrvary THOR desiroyed a5 T pins 56 sec. by Range Safesy Officer.
Xi 1055 234 15 ] Antained orbis successfully. Rec capsule ejoctad ox 17th orbis
_ Apri ﬂz -:‘: recovered, All Aobicd":c? oxceps recovery imecessiully.
achieved,
{] 10 Launch 4, o, # and orbitel igmiti
X ) 33 160 29 June Jm:::;ll‘.“;:ihfmm% bocanze o;ufl& A °:w7'-3
during orbitel 11age booss.- ‘ .
Xin 1057 231 10 st Antained orbit successtully, Rec 1xle’ ejectod om 171h orbjs,
Augu Ca ::la was m,::fr':‘j afl{-r “ :::’i:p’d :d;,b“lqll”' ’c
objectives except the aivborne recovery were successiully achieved,
Xiv 1056 237 18 August Attainod orbis suceessfully. Recovery capsnle esjected on the 174h orbis
gus and was successfully vecoveved by lbc‘:f"am force. All objectives
" suceessfully achioved,
Xv 1058 246 1 t Atsained orbis lly. Ejection and
e i S el B, i ey oy o
bxs lost Prior 10 beng retrieved. .
s <SR A

XLR81-Ba-9




MONTHLY PROGRESS—DISCOVERER Program
Flight Test Progress .

DISCOVERER Xxv .

® DISCOVERER XV was launched from Vandenberg
Air Force Base at 1515 PDT on 13 September and
was successfully injected into polar orbit. Two-thirds
of the satellites launched in the DISCOVERER Pro-

gram have aMained orbit, THOR  booster trajectory-

. was safistfactory; AGENA performance was nominal.
Propellant exhaustion caused shutdown, rather than
integrator command. A comparison of programmed
and actual orbital parameters is shown in Table I,

PARAMETER NOMINAL ACTUAL
Azimuth, degree 1720 175.2
Perigee, statute miles 120 129
Apogee, statute miles 410 478
Injection Angle _ 0 —0.2
Eccentricity . 0.0371 0.04
Period, minutes : 93.44 94.2"

TABLE I. DISCOVERER XV Programmed
Orbital Parameters

® Data received on the first pass over Kodiak and-

Hawai indicated that the sateliite was stable and in
correct atfitude but that control gas consumption was
excessive. The capsule was ejected on the 17th orbit
but, because of g loss of control gas, the pitch-down
prior to ejection was not accomplished. As a result,
" the capsule impacted about 1,000 miles south of the
impact point predicted Prior 1o capsule ejection. Sub-
sequent analysis indicates that the rolf rate gyro was
not properly restraining the rate of satellite roll

movements to the proper frequency. This caused the

satellite to roll between limits faster than normal and
resulted in higher than normal control gas expen-
diture, ‘

®  The capsule descent was tracked by the Hawaiian
tracking station until re-eniry; a computer run of this
data resulted in a revised impact point prediction.
Aircraft and the recovery ship “Dalton Victory” were
dispatched to the impact area. The first aircraft to
reach the area located the capsule by radio beacon
at 2105 PDT and a second aircraft sighted it thisty
minutes later. Marker beacons, strobe lights, smoke
bombs and aluminum dye were dropped 1o mark the
area. On the morning of the 15th, @ Coast Guard
amphibian arrived but did not land because of rough
seas. Because of deteriorating weather and sea con-
ditions, a plan to drop parachutists and o raft was
abandoned. ;

As ST

® At1115PDTon 15 September electronic contact
was lost, Fifteen minutes later, the aircraft lost sight

. of the capsule which was then listing ‘and riding low

in the water. The capsule was not seen again
although the search continved throughout 15 and 16
September.

DISCOVERER XxvI

® DISCOVERER XVI is scheduled for launch from
Yandenberg Air Force Base in October. This will be
the first AGENA “B“ vehicle 1o be launched, Vehicle
subsystem and system checks were completed during
September and the vehicle has been instalied on the
launch pad. The AGENA 8" is an improved version
of the AGENA “A" containing integral propellont
tanks which form part of the satellite skin and having
double the propeliant ‘capacity.

® The increased payload capability of the AGENA
“B” will permit use of exirg batteries and control
9as required for two, three and four day intervals
between launch and capsule recovery. The recover-
able payload is similar to those flown on DISCOV.
ERER XIV and XV, The ascent parameters for AGENA
8" DISCOVERER satellites are markedly different
from Previous DISCOVERER vehicles. A comparison
of predicted parameters for DISCOVERER XV and
DISCOVERER XV! are shown in Table NI,

DISCOVERER DISCOVERER
XY . xv
(AGENA “A"NAGENA “p")

ASCENT PARAMETERS
THOR Burnout Time,
seconds from lifloff 163 163

THOR Velocity at Burnout,

fps 13,660 10,610
AGENA Ignition Time,

seconds from lifioff . 269 237
AGENA Bum Time, seconds 117 240

Injection Velocity, fps 26,032 25,964
ORBITAL PARAMETERS

Apoges, statute miles 410 426
Periges, statute miles 120 130
Eccentricity 0.0371 °  0.035
Inclination Angle, degree 7943 81.83
Period, minutes 93.44 93.5

TABLE il. Comparison of Ascent and Orbital
Parameters for AGENA “A” and AGENA “p*
: Satellites

_WDLPM4-245

T T




Fignre 1. DISCOVERER XV Prior 10 lamnch om 13 September. The trans-
borser shows in fromt of 1be THOR booster is lowered Jor laanch. The
missile shalter is shoswn in the right background. The iwo nitrogen storage
‘trailers and the bydro-puenmatic irailer are shown on the right,




Technical Progress
Second Stage Vehicles

® The results of an investigation into system and

equipment performance on DISCOVERER XV were
presented on 20 September. The presentation
included analysis of the various problem areas
encountered; action taken to improve test procedures,
inspections and equipment specifications; and action
fo incorporate improvements in DISCOVERER XvI.

[ J

The XLR-81Ba-9 engine (serial No. 307) was
fitted with o new thrust chamber and subjected 10 ¢
full duration calibration run. The 240 second firing
was completed without appreciable nozzle throat
erosion, using a fitanium uncooled extension which
had previously completed o five day humidity test.
The nozzle extension was in excellent condition fol-
lowing the firing. This fest completed the Preliminary
Flight Rating Test for this engine which is now being
prepared for re-acceptance inspection prior to ship-
ment to Arnold Engineering Development Center for
reliability testing. : ' :

Figare 2, Air Force techuicians adjusting
elactronic checkont equipmens during

ight comsrol checkons of e AGENA
sebicle. This activity iz taking place in
the Vanden '§ Air Force Base missile
assembly buildng,

Pigare 3. Change-over Br:‘au AGENA “A" 10 AGENA B in the ﬁi.m'lc

L’:ﬂdabcrg Air Force The AGENA "A" on the

right, is DISCOVERER XV which
OR 13 September. One more AGENA "4 remains 10

assembly building o

e be . On she left is 1he
AGENA "B” sebicle scheduled for lawnch in Ociober a1 DISCOVW;O)??’I.

toe
L1
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Fighre 1. Artisrs conception of MIDAS
satellite (right). Drawings below show
compleie 1wo-siage flight vebicle (r.

ight)
and AGENA/"B' second stage rebicle

tlefs). .
i
L]
. AGENA
SECOND STAGE HAL g
Weight-—
- inert 1534 1763
. Poyload equipment 3.246 1641
Orbital 4,780 3,404
Impulse Propeliants 6423 12,950
* Fuel (UDMH)
Oxidizer (IRFNA)
Other - . 606 758
GROSS WEIGHT {ibs.) 11,809 17,112
 Engine YLRS1-80-5  XLRS$1-Ba-9
Thrust, Ibs. (vac.) 15,600 16,000
Spec. Imp., sec. {vac) 277 290
Burn Time, sec. 120 240
Restart Provisions No Yes

Hy Bottle {Propeliant
Pressurization)

VHF/UHF
Command Antenna

Hydiaulic Package

“S" Band Beacon

;‘ = - — 4 ”/

W Oxidizer Tank |  Fuel Tank
i [ l‘\\ ‘
) S

L . “G" Payload
Gas Jet \]_ Solar Array

Infrared Sensor Sysleﬁ:

Muain Engine
. BOOSTER-—ATLAS ICBM
Weight—Wet
Fuel, RP-1
Oxidizer (LOX)
GROSS WEIGHT {lbs.)
Engine—MA.2
Thrust (ibs. vac.) Boost
Sustainer

Spec. Imp. (sec. vac.) Boost
Sustainer

' MIDAS, Configuration Il, AGENA “8* Satellite

SEORET

AGENA

VEHICLE

15,100

74,900
172,300
262,300

356,000
82,100
286
a0




_;l ENTER ELLIPTICAL ORBIT

PERIGEE OF ,

‘ COAST ELLIPSE - 180° COAST—
ld - ™~
: ~ AGENA \/ 4 ' :
;l IST. mm—\ | -

BOOST

boost through separation guidance and conmtrol is ;rwidcd velocity and directional contvol 10 esia), tsh the orbit and
l by the ATLAS radio inertial system. The AGENA inertial vebicle orientation.

—

Figure 2. . .
‘ . I‘incb-to-orbit trajectory for flights 3 and subsequent. From §uidance system, with borizon Scanner, ;rwidc.r attitude,

) —

PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 117L when WS 1 170 was transferred
fo the Advanced Research Projects Agency.
ARPA subsequently separated WS 1171 into
the DISCOVERER, SAMOS and MIDAS Pro-
grams, with the MIDAS objectives based on
an infrared reconnaissance system. The
MIDAS (Missile Defense Alarm System) Pro-
gram was dirodoq by ARPA Order No. 38,
dated 5 November 1958 until transferred to
the Air Force on 17 November 1959. A ten
launch development pian for MIDAS (WS-
239A) has been approved. Additional author-
ization has been obtained o utilize two DIS-
COVERER flights {designated RM-1 and RM-2)
to carry background radiometers in support
of MIDAS,

Figare 3, '

Pr‘o;o.ml MIDAS system. Fonr satellites Spaced equidistant in each
of two oribogonal plenes at 2,000 n.m, dltitude, Provides maximum
coverage of USSR with minimum sumber of satellites.

B2




Figure 4, |
Orbiting satellites detecs infrared vadintion emis,

by Sovier ICBM's in Powered fight. Duty 1elem.
- eler

one M/ /

Probabilities of 1,00 indicate that wmere than
MIDAS satellite will o s be in position 10 desect
an ICBM leunch, Tbu:z;m: are besed on geo.
metric considerations o[ the family of sasellites and
&roxnd resdont station ocarions. ) ’

TECHNICAL HiSTORY

The MIDAS infrared feconnaissance payload is engi-
neered to use a standard launch vehicle configura-
tion. This consists of an ATLAS missile as the. first
stage and the AGENA vehicle, powered by a Bell

Alrcraft rocket engine as the second, orbiting stage

{Figure 1). The final configuration payload weight
will be approximately 1,000 pounds.

The first two of the fen R&D flights used the AGENA
“A" and ATLAS “D* vehicle programmed to place
the payload in a dreviar 261 navtical mile orbir,
Subsequent R&D flighs will viilize the ATLAS VD7

WDLPM4-245

AGENA g~ configuration which will be progrommed
fo place the payload in a circular 2,000 navlical mile
pol_o: orbit,

MIDAS 1, launched in February 1960, did not attain

orbit because of a failure during ATLAS/AGENA
separation,

MIDAS I, launched in May 1960, was highly success-
ful. Performance with respect to programmed orbital




Cwam .

. . ANTENNA
SCANNING TELEMETER |
SYNCHRONIZER RECEVER |

SIGNAL
CHANNELS
INDIVIDUAL PULSE
GENERATORS
GROUND .
STABILIZED
DISPLAY

CLOSED CIRCUIT

TV

Figure 5.

Simplified version of
tation system (left) for display of
infrared reconnaissance data. The
data is displayed on & TV monitor
with 4 map overlay. The chart below

grownd presen-

shows data flow from the readont

sbations 1o decision-making agencies.

The MIDAS Control enter, or
other using agencies beving a corve-
lated ground stabilized display, can
determine when an acindl attach bas
been lannched.

PRESIDENT OF U, §.

DEPARTMENT OF DEFENSE

MIDAS ALARM EMPLOYMENT

OTHER Us
GOVERNMENT AGENCIES

MIDAS OPERATIONS CENTER

NORAD

OTHER ALLIED

GOVERNMENTS

-

MIDAS TRACKING &
CONTROL CENTER

READOUT STATIONS

SPACE VEHICLE NETWORK

CONCEPT

The MIDAS system is designed to provide
confinuous infrared reconnaissance of the
Soviet Union. Surveillance will be con-
ducted by eight satellite vehicles in accu-
rately positioned orbits {Figure 3). The area
under surveillgnce must be in line-of-sight
view of the scanning satellite. Mission capa-
bilities are shown in Figure 4. The system is
designed to accomplish instantaneous read-
out of acquired dula by at least one of

three strategically located readout stations.

The readout stations transmit the data

directly to the MIDAS Tracking and Con-

trol Center where it is processed, It is then

displayed and evaluated in the MIDAS

Operations Center (Figure 5). If an attack

is determined to be underway, the intelli-

gence is communicated to a central Depart-
ment of Defense Command Post for relay to
the President and all national retaliatory

and defense agencies.

WDLPM-4-245




Ams an /AGENA “B"

MIDAS Launch Schedule
Facility Equipment® : Flight Function

¢¢

Satellite Test Conter ABC

Vandenberg Air Force ABCEFGHIJKLMPTY

Base {tracking and

acquisition
station)
Telemetry ships IKMS
Vandenberg AFp - NO
Northeast Station CDEFHMPQR
(New Boston, New
Hampshire)
Southeast Africq JKM
Station .
Kaena Point, HIKLMTUY
Oahv, Hawaii :
Kodiak, Alaskg o HIKIMTU
Point Mugu Hi
Point Arguelio v

for launch and launches vehicle,
\_ *
*Equipment _ :

A. Model 1604 Computer

rrrxzommonm

Ground Pmmmlon' Equipment
Data Distribution Equipment {rice)
Data Conversion Equipment

UHF Tracking Equipment

UNF Telametry and Data Acquisition Equipment
UHF Command Antenng '
VERLORT (Mod H} Rador

Tri-helix Antenng

TiM-18 Telometry Antenna

Telemetry Receiving and Recording Equipment

Operations control center of the system during the R&D program.
Directs tracking station operations, controls satellite Programming
and communication System utilization. Receives and stores key
vehicle and station data, determines vehicles ephemerides ond
generates acquisition and tracking data to tracking stations,
Analyzes systems operation and telemetry and payload dota,

Provides launch and ascent trackin ) receives and records telem-
elry data and trajectory measurements, Gathers Payload date,
telemetry and tracking data and transmits this data to the Satel-
lite Test Center.

Ascent tracking and telemetry datq reception through AGENA
first burn period,

Provides ground radio guidance system for booster guidance
during the launch phose.

Provides orbital fracking. Gathers payload data, ldlemury ond
tracking data and transmits this data to the Satellite Test Center,

To receive and record telemetry datq and provfde limited track.
ing during the AGENA second burn period,

Gathers supplemental Verlort tracking data during orbital passes,

Gathers supplemental Verlort tracking data during orbital passes,
Ascent tracking for range safety; backup function,
Mates vehicles, performs final system checkout, Prepares vehicle

- Plot Boards for Radqy ond TLM.18 Tracking Delg

. Doppler Dota Gathering Equipment

. AN/GQR-2 {XXA-2) Tracking and Monopulse Rodar
. AN/GRS-2 (XAA-2} Rate Measuring System

Acquisition Equipment
YHF PAM/FM Dot Acquisition Equipment
. High Freq ncy Radio C ications and Teletype Circuits

X FovmomNOzz .~
EEi
F¥F¥:

z

. Complete Lawnch Facilities

GROUND suPPORT FACILITIES
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MONTHLY PROGRESS — MiDas Program

Program Administration

® As a result of recent investigations by Space
-Technology Laboratories on the significance of the
high energy fail of Van Alien protons, and their
potential effect on long-life satellites, Lockheed has
been requested to develop special instrumentation 1o
be carried on MIDAS flights, Conirary 1o the Present

of problems which developed in the horizon sen-
sor and related checkout equipment, this vehicle is
behind schedulse, Based on delivery of o reworked
horizon sensor on. 15 October, it is scheduled 1o,
complete the systems test phase on 12 December.

The scheduled launch date for this flight remains 28
February 1967, . '

Technical Progress
Second Stage Vehicles

® Assembly of the AGENA g~ vehicles for the
fourth and fifih MIDAS flights is Proceeding on

flight is now in final assembly,
Infrared Scanner Unirs .

Infrared scanaer units for Highty 3,4and 5 are being manutoc.
tured by Saird-Atomic, Inc., and tor flights 6,7 and 8 by Aerojer-

®  The infrared detector payload scheduled to be
carried on the third MIDAS flight has been delivered.

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

Ground Support Equipment

® Delivery of the initial Baird-Atomic ground infra-
red data display equipment is scheduled for 15
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Figare 7. The Baind Asomic, lac., infrared disector
duving chechous at tbe Loc Suxnyvale

MIDAS fighe which s sarpentty piontos 1220 bird
D 18 g (4 or I'ebry-
ary 1961, T;h bayload chechons ZQﬁM i1 contained

in the equipmens racks shown on the backgronnd,
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- October. This equipment will be installed in the Satel-
lite Test Center; a second unit will be installed in the
Vandenberg Air Force Base Tracking station. The
late delivery of the equipment for the Satellite Test
Center will not affect the scheduled activation date,
Some revision of the integration activity will be
required; however, this will not affect the MIDAS
launch schedule. Delays in delivering the second
- unit of ground station equipment, however, will cause
some slippage in the Vandenberg Air Force Base
tracking station activation date for support of MIDAS
flights.

Facilities

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

® Final acceptance of North Pacific station tech-
nical facilities at Donnelly Flats, Alaska, was accom-
plished on 29 September. The heated vehicle storage
building at Fort Greely is schedvled for completion
on 31 Oclober. Completion of the combined dormi-
tory and dining holl fccilify,» except for exterior area
grading, will be completed on 30 December. The

recorder 1xstal)

L

Figare 8. Over-ull view of the
installed in the Sasellite Tess Censer. The drawer £

oscillograph t,;:;punt. The equipment racks ix 1
on.

Donnelly Dome microwave relay station is scheduled
for completion on 15 December. Beneficial occu-
Pancy of the remaining North Pacific communications
stations is programmed for 1 Janvary 1961.

v,
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® All New Boston station support facilities located
on Grenier Field, New Hampshire, were completed
and accepted during the report period. Support facil-
ities on the New Boston station are on schedule.
Design of the data acquisition and processing
building modification has been completed and o

" consfruction contract is presently being negotiated.

Completion is scheduled on an incremental basis
with final completion scheduled for 1 January 1961,

MIDAS ground egai -m exrrensly
JJ oxt boxses the
rear bqn the 1ape




The ADVENT Program will investigate the feasibility
of using satellites in synchronous orbit as instantane-
ous repeaters for microwave radio communications.
A satellite vehicle station in synchronous equatorial
orbit will remain in a fixed position relative 1o any
point on the surface of the sarth. Aclive communica-
tions equipment contained in this satellite will receive,
amplify and instantaneously retransmit any message
beamed in its direction,

PROGRAM HisTORY

The Research and Development program for active
communication satellites was initiated by ARPA in
Janvary 1959, Following early research and develop-
ment, o three-phased development program (STEER,
TACKLE and DECREE) was initiated in May 1959 by
Amendment No. 1 fo ARPA Order No. 54. Phase |
(STEER} was given priority in order to demonstrate
the feasibility of providing an early UHF communica-
tions capability for Positive control of the SAC strike
forces. AFBMD was given responsibllity for the
design, development, and flight testing of the com-
plete system, including launch, satellite tracking and
control, and hecessary support facilities and ground
equipment. WADD and the U. §. Army Signal
Research and Development Laboratory (USASRDL)
were delegated responsibility for the development

of the communications subsystem for Phase l.and -

Phases It and 111, respectively.

Fiéﬁn 1. Proposed satellite with
fottisonable Jairing mounted on
CENTAUR second tage,
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In April 1960, Amendment No, 5 to ARPA Order |

No. 54 recriented 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 g 24-hour microwave communi-
cations satellite replaced the former STEER, TACKLE
and DECREE Programs.

On 15 September 1960, the Secretary of Defense
"‘""‘“"'9,"...?!'.‘1:‘!!!-..’.!‘““9""‘".' responsibility for
the ADVENT Program from ARPA io the Department
3}:’5;“ Armz The development responsibilities of
AFBMD and USASRDL were retained essentially status
quo. The Army was given responsibility for funding
and for over-ali Systems engineering to provide
guidance and a basis upon which detailed design

data can be evolved by AFBMD and USASRDL.

PROGRAM OBJECTIVES

The primary ADVENT objective established by
Amendment Na, 5 is 1o demonstrate the feasibility
of achieving a military system for microwave com-
munications (surface-to-surface) employing satellite
repeaters in 24-hour equatorial orbit. The feasibility

T/M ANTENNAS

5" RECEIVING

of placing a satellite in a pndohmg‘ncd position in
a 19,300 mile equatorial orbit must be demonsirated.

The feasibility of being able to stabilize the satellite, .

control its attitude and orbit, and keep it on station
within the required tolerances must also be demon-
strated. The satellite must be capable of providing
worldwide communications on a real time basis af
‘microwave frequencies with ¢ high channel, wide
bandwidth capacity. Amendment No, 5 also requires
the design of o single basic configuration of a final
stage vehicle compatible with launching by either
AGENA “B“ or CENTAUR second stage boosters,

The ADVENT Program, as defined in ARPA Order 54,
Amendment No. 9, dated 11 August, will consist of
the following flight tests, launched from the Atlantic
Missile Range: ,

a. Three ATLAS/AGENA “B* flights, nomina!
5,600 navtical mile orbits, beginning March 1962,

b. Two flight tests, using payload space on NASA

ATLAS/CENTAUR research and development flights
number 9 and 10, December 1942 and February
1963. '

c. Five ATLAS/CENTAUR flights launched into
19,300 nautical miles equatorial orbits, beginning
March 1963, '

MicROowave COMMUNICATION

ANTENNA ARRANGEMENT

Figare 2. Initia design of final tage vebicle,

Acz | m

t. L
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MONTHLY PROGRESS-— ADVENT

Program Administration

The Secretary of Defense, by memorandum dated
15 September, assigned over-all management
responsibility for the ADVENT Program to the Depart-
ment of the Army. FY 1961 funds in the omount of
$19,108,900, Previously allocated under Amend-
ments No. 9 and 10 to ARPA Order No. 54, have
been withdrawn by ARPA in connection with the
transfer of the program management to the Depart-
ment of the Army.

Technical Progress

Communications Equipment

® Sylvania Electric Products submitted the design
plan for the 60-foot automatic tracking antenna
system for the ground terminal squipment. Approval
of the plan, now being reviewed by Signal Corps
Engineers, is expected during October. .

® Technical coordination meetings have been held
with the microwave communications equipment con-
tractor for both the satellite and ground terminals.
Consideration was given to ADVENT system design
and system problems, satellite subsystem design and
ground communications subsystem layout. The scope
of the design plan to be submitted on 15 October
was defined. It is the intent of USASRDL to work with
the contractor on the plan so that rapid approval
will be possible. A subcontract with Magnavox was
approved for development of the sequence gener-
ator in connection with the anti-jamming equipment.
Meetings have been held with Bendix, Sylvania and
General Electric to discuss thermal and RF
interferences.

® Contractual negotiations with Varian Associates
for development of o high power, X-band, Klystron
tube have been completed.

WDLPM-4:245 - :

¢ Internal laboratory work is being continued to
verify stage-by-stage and total chain performance
of a proposed satellite borne design for the micro-

wave communications equipment. An experimental, .
solid state, parametric configuration of an output

mixer and low noise IF input stage has been devel-

oped as a possible replacement for the vacuum tube

triode mixer. Tests indicate that this circuit possesses

more than ample bandwidth, sufficient gain fo drive

a planar triode output stage and also piovides hard

limifing. An experimental “model of a complete

satellite repeater chain, meeting the requirements of

bandwidth and sensitivities, has been tested. Work

has begun on o laboratory set-up for determining

some of the effects of jomming signals on repeater

operation in terms of phase distortion and inter-

modulation prodycts. Specific investigations of cir-

cuitry and component application have been initiated

as a result of discussions with Bendix in connection

with the design plan.

® Formal ARPA approval has been received for
the selection of Fort Dix, New Jersey, and Camp
Roberts, California, as the East and West Coast
ground station sites for ADVENT. Soil borings have
been completed ot Fort Dix and will begin shortly
on the West Coast.

Launch Vehicles

® The ATLAS/AGENA “B* Stage | and Il work
statemenis were approved by ARPA with qualifica-
tions stated_in Amendment No, 10, dated 22 August,
to ARPA Order No. 54. On the basis of work state-
ments incorporating revisions directed by ARPA, a
Purchase Request in the amount of $1.0 million was
initiated for initial funding of three ATLAS boosters.
Revised work statements for the AGENA second
stage have been transmitted 1o Lockheed Aircraft
Corporation with a request for submission of g

w T
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detailed proposal. Following an evaluation of this

Proposal, the AGENA second stages will be procured. ™

®  Work is continving on the Stage |, Stage II and
the rocket engine work statement essential for pro-

Final Stage Vehicle

® A study of the reference problem for final orbit
injection is in progress for a six-hour inclined orbit
using the ATLAS/AGENA configuration. It appears
at this point that the moss significant problem is that
of yaw drift during orbit correction. Restrictions
effecting launch fimes have not yet been determined.

® Representatives of AFBMD, Space Technology
Laboratories and General Blectric n_u’,.on 14, 15 and
16 September in Philadelphia and held on informal
genéral program review on the over-all temperature
_ control problems of the Fingl Stage Vehicle (FSV).
" Methods which have been investigated to meet the
temperature control requirements were reviewed in
detail as well as the back-up analysis substantiating
the mechanization. The experimental fest programs
being performed in the tempaerature control areq

“ were' reviewed and the proposed temperature

control system evaluation and checkout tests were
discussed.

®  General Electric has given contractual authoriza-
tion o Rocketdyne and Marquardt for Phase |
studies of the FSY propuision subsystem.

® Space Technology Loboratories’ FSV preliminary
design drawings were forwcrdod‘ to General Electric
for information. One of the main differences beiween
the STL and GE concepts was the design of the
Propellant tanks. The STL two-tank concept aliows
@ more efficient volume utilizalion of the FSV stryc-
ture, but requires precise propellant metering from
the two tanks. The GE configuration utilizes a tank
of greater volume requiring a larger FSV basic struc-
ture. A meeting is planned 1o investigate in detail
the center of gravity shift problems invoived in the
two configurations,

®  Results of an STL study of a lithium azide system
to produce pressurization and propellant gas for the
FSV indicaie that system complexity nullified the
18-pound weight saving obtainable by using this
system. _
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"CONFIDENFIAL

The ABLE series of space probes was initiated with
the ABLE-1 program in March 1958, This program,
undertaken by AFBMD under direction of the
Advanced Research Projecis Agency, had as its
over-all objective, the acquisition of data on the
extra-terrestrial space environment. The design and

construction of a four-stage space vehicle was inifi- -

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 reseorch experiments

.over interplanetary 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 Station,
University of Manchester, England. Central control
and data computation Is accomplished at the Space
Navigation Center, Los Angeles, California, with
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 o space booster utilizing
the ATLAS ICBM as the first stage, providing a
greatly increased payload capacity. A hydrazine
engine with multi-start capability was.developed for

Fignre 2. ABLE.3 thivd tage

ayload (above) with soler
Pddﬁ: fully extended. Drawing
of extremely ellipsical orbis

d’;gﬂ'l‘ by ABLE-3 (EXPLORER

bz GQNHDENfHA{_

the ATLAS boosted vehicles fo permit mid-course
vernier control and 1o provide controlied thrust to
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 aceol_nplisly_c_d.

ABLE-1—-The ABLE-] program consisted of three
flights with- the object of placing o payload within
the moon’s gravitational field. The ABLE-1 four-stage
vehicle consisted of three booster stages and q ter-
minal stage composed of eight vernier rockets,  an
orbit injection rocket (solid propellant TX8-6) and a
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 solid propeliant rocket engine. The first
lunar probe was launched on 17 August 1958, The
flight was normal until 73.6 seconds after liftoff when
a turbopump bsaring failure caused the booster to
explode. The second lunar probe was 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 atiained and useful sci.
entific data were obtained from the instrumentation.
The third lunar probe was launched on 8 November
1958. Because the third stage failed fo ignite, the
maximum altitude attained was 970 statute miles.
The primary program objectives, obtaining scientific
data in cislunar space, were achieved by the Octo-
ber flight,

WDLPM-4-245




Figure 1, ABLE-3 Highs test veb e

¢ being lawinched from Aslensic Missile Range. Dimsensional drawing
(lefs) of fonr-stage ABLE.3 sebicle,
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[
. D. Satelite Vehicie
- Grous Weight 380.21b
4 Gross Weight (Bumout) 294 1
) Specific Impuise {voc) 230 soc
Theust {vac) 1831
- €. THIRD STAGE ABL 248.A9
Gross Weight
Gross Waight {8urnout) :4037.42 I':
Specific Impuise fvoc) 250.5 soc
{vac) 31001
B SECOND siAGE A 10-10)
Gross Waight 5107.3 |
: Gross Weight (Burnout) - 1816.1 ::
Specific impulse {vac) 268 soc
" A. FIRSY STAGK ATLAS p
Gross Waight
Gross Waight {Burnout) 2;‘:37:: ::
Theust (S, L) 316.5 sec
Specific Impuise [vac) Sustainer 81,863 1b
: Thrust (vac) Sustainer 290.6 soc
. Specific Impulse [vac) Booster 251 soc
o Spacific lmpulse (S, L.) Booster 367,787 1y
| 8 § Figare 5, ABLE.S vebicls configuration drawing and speci| ation list, Thivd
slage and ¢ j igbt). Traj y
i;: Ly o(:ﬁ:xm (vight). Trajectory of Asm into Isnar orbis
second. The payload was designed o invesﬁgafe_ g:"::,ﬂ_ m ’ -
space environment and Propagation effects and to ' LEGEND
transmit crude television images of the far side of T PATH oF Moo :
the moon. This was the first flight in which an ATLAS \ , = = == ABLE-5 TRAJECTORY .
ICBM was used as the booster for g multi-stage space \ < TS == SATELLITE OR®IT OF MoON
flight. '
ABLE-4 THOR — This vehicle was launched on 11 N
March from the Aantic Missile Range and succesded \
in placing the PIONEER v satellite into a solar orbit, \
At its closest approach to the sun, the satellite will \
Pass near the orbit of Venus, and return to intersect N ' -
the orbit of earth at jis greatest distance from the \ SUNLIGHT
sun. The vehicle consisted of a THOR first stage, ABLE \
second stage with AJ10-101 liquid fueled propul- \
sion system and an STL guidance system, and an

ABL-248A-3, sofid fuel third stage. The 95 pound
payload contains instrumentation for conducting
scientific experiments related 1o magnetic field and
radiation phenomena in deep outer space. At 0733
hours EST, on 26 June, the Iast radio signal was
received from PIONEER V. The transmitter has been
operated throughout the three and one-half month
period and has demonstrated 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,

D4 CONFIDENTIAL WDLPM 4245




2. The first study of dumping and filling' of outer
Van Allen radiation belts during o magnetic
storm, o
3. The first still TY photo of earth from a satellite.
4. The first computer (Telebit) operating in space
with instrumentation,
3. The first direct flux measurements of jow.
energy electrons in the outer radiation belt.
é. Discovery of large elecirical current system in
the outer atmosphere. _
7. Discovery of betatron ucceleration in outer
atmosphere.
It is believed that the satellite, whila vet in orbit, is

incapable of generating sufficient power for trans-
5 mitting signals due to solar paddle damage suffered
during initial paddie extension and the resultant yn-
favorable sun *look” angle,

. ABLE-4 ATLAS - This vehicle differed from the
ABLE-3 primarily in that an ATLAS ICBM was used as
N1 the first stage instead of a THOR IRBM, permitiing

— R installation of q hydrazine engine for midcourse
—3 velocity corrections, and to accomplish the ejection

of the sateliite into lunar orbit, The unsuccessfy!

— Figare 3. ABLE-4 ATLAS vebicle con- . launch of the ABLE-4 ATLAS occurred on 26 Novem-
feuration drewing and Pboto of vebicle ber 1959. Structural breakup resulted in the third

Installed om Atlentic Missile Range y . .

lannch stand 12, . stage and payload parting from the vehicle approxi-

mately 48 seconds after launch. The ATLAS per-

- . - ABLE-3 — This four stage flight vehicle was launched formed as planned over iis entire powered flight
from the Atlantic Missile Range on 7 August 1959, frajeciory, The trajectory of this flight, from the Atian-

The vehicle consisted of a THOR booster, a second tic Missile Range 1o the Vieinity of the moon, was

- stage using the AJ10-101A rocket engine, a third established to achieve the fightest possible circular
stage powered by the ABL-248-A3 engine, and a lunar orbit consistent with the highest probability of

fourth slage consisting of the payload and an injec- success. The final burnout conditions were o have

- tion rocket, In addition to carrying a highly sophis- provided an inertial velocity of 34,552 feet per

ticated payload, the ABLE-3 (EXPLORER Vi) flight was
used to demonsirate the validity of the ABLE-4 vehi—
cle and component configurations. All phases of the
launching were successful and the advanced scien-
tific 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 at 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 Ociober.
Among the significant achievements of EXPLORER

Vi were: _

1. The first comprehensive mapping of Van Allon' - Y
radiation belts, '

Fignﬁ 4. PIONEER V satelliie vebicle shown ‘l'l
. orbital t’gh 01ition, This soler ratellite was laxnched
—_ : Jrom 2 tic Missile Range on 11 March 1960.
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lon Chamber and Geiger-Muller Tube — fiux and
rate data for electron particles (greater than 1.25

Mev per particie) and Proton particles (greater than
20 Mev per particle).

Proportional Counter Exporlmon'—measure inte-

grated intensity of cosmic ray particles: electrons
(greater than 12 Mev per particle) and profons
(greater than 75 Mev per particle).

Spin Search Coif Magnetometer and Phase Com-
parator—map the magnetic field (normal to vehicle
spin axis) and investigate very low frequency secy-
lar magnetic fisld variations. Phase comparator cir-
cuit uses Spin Search Cojl and Flux Gate inputs to
determine magnetic field direction relative fo iner-
tial space. ‘ .

Flux Gate Magnoionpolor-— measure magnetic field
Parallel to vehicle spin axis,

Micrometeorite Flyx and Momentum Experiment

~count impacts of micrometeorites and interplane-

tary dust particles on two differing thresholds.

Plasma Probe Expon’mon'-—meomre the energy
and density of streams of protons having energles
of the order of a few kilovolts per particle.

Low Energy Scintillation Counter—~measure the
flux intensity of electrons above 50 Kev and protons
above 500 Kev. v

Ground Support Program

Atlantic Missile Range —track vehicle for first 12
hours after launch (except for o three hour period
starting a few minutes after liftoff), provide ATLAS
guidance, provide first vernier correction for pay-
load stage. _

vernier correction for Payload stage {and additional
corrections as required).

South Point, Hawaii —track vehicle for 1] hours
starting 6 hours after launch, transmission of com-
mands, including vernier corrections as necessary,

Other support stations that will track and record
data from the vehicle during periods of tracking
by the Primary stations inclyde Singapore, Gold-
stone, Milistone Hill and NASA minitrack stations,
and the SPAN center ot los Angeles.

b CONFIDENTIAL R




Our knowledge of space, of the sun, and of the solar
system has been substantially increased by the infor-
mation transmisted by PIONEER v. Analysis of the
data obtained during the satellite’s iourney into
Space has revealed the following major scientific

. discoveries;

1. An interplanetary magnetic field exists with a
steady magnitude of more than one Gamma
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 inhrplanotary mag-

» netic field forms o large angle (about 90
degrees) with the plane of the eliiptic,

3. The exospheric ring current of 25,000 miles

- diameter encircles the earih as o giant dough-
nut ot a distance of 40,000 miles from earth.
The five million ampere current moves west-
ward around the earth,

4. The geophysical magnefic field extends at
times to 65,000 miles. and this field oscillates

. _in intensity in the Outermost exosphere.

5. The sudden decrease in galactic cosmic rays
{the Forbush decrease) always associated with .
large solar flares 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.

R Penetrating radiation in space is not limited
to the Van Allen belts. A least during periods
of solar activity 5 10 50 Roentgens per hour
are incident on the satellite, ‘ .

7. Energetic particles in the Van Allen radiation
belts are not ejected directly from the solar

wind. Some process for particle acceleration
must exist in the belt,

ABLE-3 ‘

The ABLE-5 program Provides for launch of two
ATLAS-ABLE vehicles to place satellites into lunar
orbits late in 1960, A Proposed ATLAS/ABLE junar
Program was submitted to AFBMD by NASA on 4

February 19460, following discussions between

AFBMD and the NASA Goddard Space Flight Cen-
ter in January,

Program Objectives -

1. Place a satellite into lunar orbit with an apo-
lune of 5,000 nautical miles and perilune of 3,500
nautical miles,

WDLPM-4-245

2. Maintain adequate earth-satellite communica-
tions and establish communications parameters for
future space probes.

3. Demonstrate effective guidance system per-
formance, Particularly for.the satefiite vehicle.

4. Successful conduct of payload: experiments,

Program Vehicle (Figure 1.)

First Stage — ATLAS series D missile General Electric/
Burroughs Corp. Mod 3 guidance system.

. Second Stage— ABLE vehicle with Aerojel-General

AJ10-101A propuision system,

Third Slugc—Alloga_ny Ballistic hbombq ABL-248
solid propellant rocket, unguided, spin stabilized by
spin rockets fired ot termination of second stage
thrust, :

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

lmdund?mnudﬂlgln

These vehicles will be launched from the Atlantic
Missile Range on g true azimuth of 93.5 degrees.
ATLAS performance parameters have been based on
results obtained from series D R&D flight tests. Param-

burnout is programmed to occyr 23,290,000 feet
from the center of the earth at an inertial velocity
of 34,552 f1./sec.

Ol'blMCllcmtorlsﬂu
Moajor Axis .. ... ceeereeees 025217 x 10% foeot

Eceentricity ................ 0.1899 degree
Orbital peried . ....... ceriesael 1,008 minutes
Apolune ......... ... .. ... 4,937 nautical miles
Perilune ............... 3,361 nautical miles
Duration of eclipses ... .. .. less than 90 minutes

Scintiliation Counter and Puise Height Analyzer
—measure eleciron energy (greater than 100 Kev
Per particle) and proton energy (greater than 2.0
Mev per particle)..

m o




Pigure 7. The ATLAS soD boostér (above)
ut 10 enter Atlastic Missile Rasge Henpar
H prior 1o subsysiem and system clnb I‘b

ubulc s delivered by C.133 from the wess

coass. Delj of the boo. booster (right) so ihe

laxnch m'-d dbmu ifting of sbe busvicane
”“.I

er daring erection
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MONTHLY PROGRESS — ABLE.5

Progrdm Administration

® A proposal for an alternate mission for the
ABLE-5B vehicle was developed and forwarded to
NASA for consideration, This alternate mission was
designed 1o complement and increase the valve of
the ABLE-5A iunar orbital flight by placing the sec-
ond satellite in an elliptical earth orbit which would
permit simultaneous measurements o be made by
two identical (ABLE-5A and 5B) vehicles. However,
since this proposal was contingent upon the success-
ful flight of ABLE-5A, it has been rejected,

® Negotiations have been conducted with Space
Technology Laboratories for the reduction and
analysis of PIONEER Vv data and for additional
analysis and reduction of EXPLORER VI data
recorded under weak signal conditions. The results
of EXPLORER VI data reduction and analysis accom-
plished to date is being completed, with publication
of final report scheduled for 1 October. Completion
of the PIONEER V data reduction and analysis pro-
gram and publication of results is scheduled for
March 1961,

Flight Test Progress

ABLE-5A Flight

® The ABLE-5A vehicle was launched from Stand
12 at the Atlantic Missile Range on 25 September ot
0713 PST. Countdown for the launch was initiated

on 24 September, but the launch was postponed
because of high winds and unfavorable weather in
the launch area. The final countdown proceeded
smoothly to liftoff, which was normal ip all respects.
The flight proceeded as planned through the com-
pletion of first stage operation. Performance of the
ATLAS booster was excellent with alf systems
operating properly. ATLAS sustainer engine cutoff
occurred at 271.7 seconds after liftoff and Stage 1/
Stage i separation occurred 1.5 seconds iater.
However, o malfunction occurred in the second
stage propuision system at ignition, and as a result,
the objectives of the flight were not met.

® Second stage ignition was denoted by combus-
fion chamber Pressure fluctuations which occurred
immediately after chamber pressure buildup. Cham.
ber pressure then stabilized at 60-70 percent of the
nominal value. The data also indicated an abnor-
mally high rate of propeliant depletion during
second stage burning. Although the exact cause of
the malfunction has not been definitely established,
it is possible that propellant loss external to the
combustion chamber may have occurred. This could
have resulted in an improper fuel-oxidizer ratio with
@ consequent reduction in combustion chamber
Pressure and a reduction of second stage. thrust.
The reduced performance of the second stage pre-
vented the attainment of arbital velocity.

® The other flight Acvenls apparently occurred as
planned. Telemetry data received from the satellite
vehicle indicated safisfactory performance of the

Figare 6.
in Atlansic
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vehicle subsystems, Analysis of the telemetry datg
_ indicates that the first vernier firing of the hydrazine
engine was accomplished. Due fo the suborbital
velocity of the satellite vehicle ot the time of firing,
the velocity gained did not significantly offect the
- ballistic trajectory, and the vehicle was destroyed

Upon re-eniry into the atmosphers. Final detuails of

the flight will not be known until complete analysis
of the tape has been performed,
Pre-Launch Progress

® Following the correction of the ATIAS 80D

Acceptance Composite  Test (FACT) were inter-
rupted because of Hurricane "Donna.”” The missile
was removed from the stand on 10 September and

returned on 11 September. The FACT was success-

fully completed on 14 Sopumbet; @ complete
Firing Readiness Demonstration was completed on
17 September. The second stage vehicle successfully
completed the Flight Systems Test on 7 September.
After the lifting of the hurricane alert the stage was
mated to the ATLAS booster and also completed the
FACTon 14 September. The third stage was delivered
to the Atiantic Missile Range on 14 September.
Following the receiving inspection and static and
dynamic balancing, it was mated to the second
stage on 22 September. The satellite vehicle was
delivered to AMR on 7 September and was attached
to the third stage on 23 September.

Technical Progress
First Stage

® ATLAS 91D, the booster for the ABLE-58 flight,
is proceeding on schedule for delivery to AMR on
14 October. After compleling the receiving inspec-
tion and subsystem tests the booster will be erected
on or before 14 November. The missile is currently
in the final factory checkout phase. In addition fo
the normal tests, o thorough examination of alj
booster systems is being accomplished to preclude
any possibility of contamination.

Second Stage

® The ABLE-58 second stage vehicle is progressing -

® Vendor gyro deliveries were received in Sep-
tember alleviating the ABLE-5 second stage gyro

Su CONFIDENTIAL

shortage. This shortage has been o serious problem
in second slage deliveries.

Third Stage

® Three ABL-X248.A9 engines were static tested
in a simulated high altitude environment at Arnold
Engineering Development Center to determine
internal ballistic performance, Data obtained from
these tests indicated that outgassing following pro-
pellant burnout was excessive, The thrust dovolopqd
during this period was of sufficient duration and
character 1o hecessitate o change in payload
separation equipment. A mechanical *“'Yo* de-spin
device was developed and tested for installation on
the third stage fo re-orient the thrust vector and
Prevent possible interference between the thirg
stage and the satellite vehicle after separation. A
weight attached to o cord is installed at the Stage
/Stage 1v interstage strycture and deployed
simultcnoously with Stage IV separation. The
Momentum developed by the weight during deploy-
ment is used to de-spin the third stage and exert q
couple 10 rotate the longitudinal axis of the third
stage, assuring positive separation.

- ®  The second flight engine was delivered 1o AMR
on 14 September. Howaever, the stage was found 10
weigh less than specifications permit and has been
rejected. The replacement engine is scheduled for
delivery before 8 November.

3A . These
sdures are followed 1o wiamination iy 1h,
m‘d] m: tal the Plylodm:‘:- the -o:: id

WDLPM4-245

o

|

haant









—

"CONFIDENTIAL

Satellite Vehicle

® Test and checkout of the ABLE-5B satellite
vehicle was completed on 27 September. Injtiql
magnetic field background and source checks were
accomplished ot the Fanselan facility located in
Maliby, California, on 30 September. Vibration tests
on the vehicle are scheduled to begin on 3 Oclober.
Following complefion of the thermal vacyum environ-

WDLPM-4-245

mental acceptance tests the vehicle will be delivered
to AMR on 4 November.

. Guidance and Conirol

® The Hughes Advanced Guidance System com.
puter was delivered on 14 September following the
completion of acceptance testing. Peripheral equip-
ment installation and checkout was complete at the
end of the report period.
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A. THIRD $TAGE- x.248 (Allegany Ballistic Lab.) T
" Thrust ot allitude 3150 pounds A

Specific impulse (vac) 250 seconds . _!\ ;
Total impuise 116,400 Ibs/sec "
Burning Time 37.5 seconds )

Propellant Solid B

8. SEICOND STAGE - AJ10-42 (Mroh'-ﬁnonl) -

Thrust ot altitude 7700 pounds
Specific impulse (vac) 271 secomds
Total impulse (min) 870,000 Ibs/sec
Burning time 115 secands
Propeliant Liquid

C Frnsy STAGE—THOR 1Ram
Thrust (s.1.) 151,500 pounds

Specific impulse (5. L) 248 seconds ¢
Specific impulse (vac) 287 seconds

Burning time 158 seconds

Propeliant ’ Liquid

Figare'l, TRANSIT 14 1hres stage flight vebicle,

The TRANSIT Program consists of the flight testing
of six vehicles to place 200-270-pound satellite pay-
loads into circular orbits of 400 to 500 navtical miles,
The program is designed to provide extremely
Gccurate, world-wide, all-weather navigational infor- .
mation for use by aircraft, surface and subsurface
vessels, porﬁcularly in relation to POLARIS missile
firings. The ARPA Order for TRANSIT 1A was initiated
in September 1958 and amended in April 1959 1o

LAUNCHING sUPPORY T ]

MECHANICAL TIMER .
ANTENNA COVPLING
NEYwoRK

coMmanp INBRARED SCANNER
rECTIVAR

O3CILLATOR(S)
SRVER-2iNe
L)

- 1087
TELEMETRR SATTRRIYS

NICKEL-CADMIUM
BATTERIES $OR SOLAR
POWER SYSTEM

NYLON 1ACING

OUTER AND INNS

LACING RiNG 88-$Pt8 wHieNT

rdiamaten RELEASE CABLE

'- I.NC
»198) ANSMITYER
BATTERIES TRANg

Figure 2. Cut-asvay drawing of TRANSIT 14 payload (NAY 1).
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add TRANSIT 1B, 2A and 28 flights. The TRANSIT
JA and 38 flights were initiated by a Navy MIPR,
dated 18 May 1940, Because of the successfyl
TRANSIT 2A launch and excellent payload perform-
ance the Navy has elected to launch TRANSIT 3A
rather than 2B. TRANSIT 2B was scheduled fo carry
the same type payload as was carried on the 2A
flight,

The program was originally authorized by ARPA
Order No. 97-60, which assigned AFBMD responsi-
bility for providing the booster vehicles, integrating
payloads to the vehicles, and flight Operations from
launch through attainment of orbit. The TRANSIT
project was transferred to the Navy on ¢ May 1960,
The Navy has now assumed both the administrative
and technical responsibility for the TRANSIT pro-
gram. Payload and tracking responsibility has been
assigned to the USN Bureav of Woeapons, Applied
Physics Laboratory is the payload contractor,

El
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e od
R UPPER PAYLOAD*
8 .
B - AR (AJ10-108) PAYLOAD (36-inch diameter)
T Threst of olfiivde - 8030 pounds
Specific impulse (vac) 278 seconds
Total impulse (min) 2.3 X 10° Ibs/sec :
Buraing time 294 seconds '
" Propeliont Liquid ° PAYLOAD SPIN MECHANISM
]
A. rsT sTAGE—THOR 1RBM t ] eQuiPmenT COMPARTMENT
Theest 5. 1) 151,500 pounds 4
Specific impvise (s. L) 248 seconds ,’ \\\ :
H Specific impuke vac) 207 taconds ' PROPULSION SYSTEM
Buraing time 158 seconds I
Propeliant Uquid T 54.79 in.
. o‘ - r"\
A by 1
] i 3
D [NsTAGE 1
A SEPARATION PLANE
t -
] Bl "\ STAGE | GUIDANCE
COMPARTMENT
—TRANSIT 1B, 2A, 3A and 38 - H
! *20-inch diameter (TRANSIT 2A and 3A)
Program Objectives Powered Flight Trajectory The powered flight

1. Provide accurate navigational reference informa-
tion for POLARIS launches,

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

3. Investigate the refractive effect of the ionosphere
on radio fransmissions.

4. Acquire additional geodetic and geographical
data by precision tracking of the orbiting satellite.

Flight Vehicles TRANSIT 1A consisted of three
stages as shown in Figure 1. TRANSIT 1B, 2A, 3A
and 3B are two-stage vehicles as shown above.
Launch Plans All vehicles will be launched from
Aflantic Missile Range pad 17A or 17B. Launch
azimuth for TRANSITS 1A and 1B is 44.5 degrees
and for TRANSIT 2A, 140 degrees.

GRS | ok Fos TR UL P
mn . i :Xi H IR

trajectory for TRANSITS 1B and 2A is shown and
described in the flight trajeciory diagram.

Payload Description The spherical payloads are
approximately 36 inches in diameter and weigh
between 200 and 270 pounds. Payload equipment
includes four transmitters (on frequencies of 54, 108,
162 and 216 megacycles), two recsivers, and q gate
which permits the insertion of data only when the
gate has been opened at g previously scheduled
time. Power for the first five months will be supplied )
by batteries, recharged by solar cells located in a
12-inch band around the sphere. The TRANSIT 1B
Payload will also contain an infrared scanner which
will operate for the first four days of orbit. On TRAN-
SIT 2A a 20-inch sphere, mounted on top of the
J6-inch sphere, will contain instrumentation for
studying solar emissions. The payloads will be spin-
stabilized in orbit,
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N
‘ Flight Time Inertial Speed Downrange Altitude
Point (seconds) Comments ft/sec) Distance (n.m.} {n.m.)
1.8 2A  Transit vehicles 1-8 2-A 1-B 2A 1A 2-A
10 10 End of verfical rise 1346 1,346 0 0 0.077 0.077
2 167 167 First stage burnout 13,611 12,929 752 77 42 - 43
' End of second stoge

3 442 a8 oo buming period ~ 245% 24,376 7856 7780 200, 203.0

4 e :::::‘ tecondstoge  puss 2.3 4232 40000 5000 500

5 1,504 1482 Injection info orbit 24,258 24259 44163 41300 5000 500.0

FLIGHT TRAJECTORY —rmansiy 1Band 2A .

Orbital Performance Achievement of program

~ 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 to 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 ot any point in the orbit
should be known. Using known orbital positions,
ships and aircraft can then use satellite signals to.

make unulﬁgous computations
position. Navigational fixes of

expected 1o be obtained.

Ground Support Station.
be operated in Maryland,
ington and Newfoundian
tracking and telemetry q
will be provided by the
mobile tracking and tele
Germany for TRANSIT )
TRANSIT 2A. The mobile
will be located in south
and 3B. These
sites possible

WDLPM-4-245 | m

to establish accyrate
0.1 mile accuracy are

$ Tracking stations will
Texas, New Mexico, Wash-
d. First- and second stage
nd second stage guidance
Atlantic Missile Range. A
metry van was located in
B and South America for
tracking and telemeiry van
east Africa for TRANSITS 3A

locations were selected as the closest

to the orbit injection point.
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MONTHLY PROGRESS— TRANS)T

Flight Test Progress

® The TRANSIT- 3A launch scheduled for early
November has been rescheduled fo 29 November,
This change was required because the COURIER 18
and ABLE-58 launches have created a launch sched-
vle problem. The launch of TRANSIT 38 is scheduled
for 21} February 1961 and TRANSIT 4A for .May
1961.

®  The mobile tracking station has been moved from
Salisbury, Southern Rhodesia to Pretoria, Union of
South Africa. The station was operating and success-
fully tracked the COURIER 1B flight.

® The ABLE-STAR vehicle for the TRANSIT 3A flight
is currently undergoing final checkout prior to Ajr
Force acceptance. The vehicle is scheduled o be
shipped to the Atlantic Missile Range on 21 October,
The THOR booster for this flight is undergoing sub-
system checkout prior to being installed on the stand.,
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.The ARPA COURIER Program consists of two flight
" vehicles 1o be lounched from the Atantic Missile
" Range. The program objective is to test delayed

repeater communications between satellite and
ground stations, The program also will be used fo
determine the operating characteristics and capa-
bilities of the ABLE-STAR (AJ10-104) second stage
vehicle. The program is being conducted under ARPA
Order No. 98-60 (Project Code No. 2200). AFBMD
responsibility includes development of the launch
vehicle, payload integration, launch, injection of
payload into orbit, and verification of orbital param-
eters at injection. The Army Signal Research and
Development Laboratory will design, develop and
fabricate the payload, and will be responsible for
world-wide ground station requirements. Primary

"payload contractor is Philco Corporation.

Vehicle Description—The two-stage' COURIER vehi-
cle consists of a THOR booster, an ABLE-STAR (AJ10-
104) second stage and a 500 pound COURIER
payload, Booster flight control is exercised by a gyro
platform and a programmer. The second stage is
controlled by a gyro used to govern engine gim-
balling during powered flight. Stability during sec-
ond stage coast is provided by the *‘on-off'
operation of jet nozzles operating from a dry nitro-
gen supply. The second stage propellonts are inhib-
ited red fuming nitric acid and unsymmetrical
dimethy! hydrazine. The engine will have o restart
capability. The 500 pound COURIER payload is a
60-inch sphere, containing radio repeaters, storage
and memory equipment, and a battery power source.
Flight Description—Both vehicles are fo be launched
from the Atlantic Missile Range. After first stage burn-

out, the ABLE-STAR vehicle will place the payload:

into the desired trajectory and then shut down. The
second stage and payload will coast to the desired
650 nautical mile orbital altitude and the ABLE-STAR

-engine reignited to attain orbital velocity. The orbital
.inclination will be 28.5 degrees from the equatorial

Plane. The orbital period will be 110 minutes.

Payload Objectives—Storage and memory efemenis
in the payload will deliver messages, upon command,
to each of three ground stations; as well as exchang-

_ing “‘real time" information when the satellite is

within line-of-sight of two ground stations. During
these periods o ground station can relay messages
direct to the next ground station, through the satellite
simplex repeater equipment. '

Ground Support Stations—These stations will be
located at Camp Salinas, Pverto Rico; Torrejon Air
Force Base, Madrid, Spain; and. Halemano, Hawaii.
Station design and development is under contract to
International Telephone and Telegraph Corporation.
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Thrust ot alfitede 8030 pounds
Spacific impulse {vac) 278 seconds
Total impulse (min) 2.3 X 10° Ibs/sec
Burning time 294 seconds
Propeliont Liquid

FIRSY STAGE-——THOR IRBM

Thrusy (s. 1) 151,500 pounds
Specific impuise (s. [A] 248 seconds
Specific impulse {vac) 287 seconds
Buening lime 158 seconds
Propellant Liquid
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MONTHLY PROGRESS— COURIER Program

Flight Test Progress

¢ The COURIER 1B satellite ‘was launched from
Atlantic Missile Range stand 178 ot 0950 PST on 4
October. The countdown was interrupted twice by
minor equipment difficulties which delayed the
launch for approximately 90 minutes. Liftoff was
smooth and stable, and the flight was normal. Per-
formance of the THOR booster and ABLE-STAR
(AJ10-104) second stage was excellent. The satellite
“vehicle was injected into orbit by restart of the ABLE-
STAR stage engine at 1030 PST. The THOR opera-
tion verified the effectiveness of the hydraulic sysiem

Figure 1. COURIER Iytylod being mated
t0 the ABLE-ST AR seco; stage (upper right).
Hdlf of the protective aiving is in place. T,
solar cell protective cover bes wot been removed
from the upper balf of the . The dn-
minum_foil visible inside 1 fairing affords
brotection from the beat cansed by the nose
fairing radiation. The microwave antenna is
;i:ibh_iuidz' the m‘fn the pcylul;lvquto)r.

reparing ¢ L Or spin tests (lower).
The solar cell L—i-:pbcru Lw been removed
revedling the VHE seceivers and selematry
transmitiess on the top; command decodey,
microwave receivers aJ tranimitters, and bus-
teries on the middle shelves; and deta storage
lt::u on the lower .;bdf. The COURblfRI :5
sbown (opposite page emerging from the clo
shronded stand.
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modification incorporated os o result of the

COURIER 1A flight. Table | lists nominal and
actual orbital parameters,

PARAMETER NOMINAL  ACTUAL

Apogee, navtical miles 650  658.2
Perigee, navtical miles 650 .501.7

Eccentricity 0 0.0195
Inclination Angle, degree 28.5 283
Period, minutes 109 106.7

TABLE I. COURIER 1B Orbital Parameters

¢ The payload contractor reporis that the
payload is operating as well as or better than
expected.

¢ Downrange tracking of the flight was
excellent. The mobile tracking van ot Preforia,
Union of South Africa was operated ond suc-
cessfully tracked the ABLE-STAR vehicle during
the second burn period and injection into orbit.

Figare 2. COURIER 1B following liftoff
from stand 17B, Atlansic Missile Range,
on 4 October.
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s ATLAS BOOSTER

MANNED SATELLITE

oluleE]|c]|T
E|R|CI|U|R|Y

- ' RETRO & POSIGRADE ROCKETS
- | ROLL JETS HEAT SHIELD

. ESCAPE ROCKET ENTRANCE HATCH

~

.

- HORIZON SCANNER

N PITCH & YAW JETS
-lj , RETROGRADE

WEIGHT AT SEPARATION 2,500 Ibs ORBITAL CYCLES
2 ORBITAL ALTITUDE ORBIT INCLINATION 33 Degrees
B APOGEE 126 N. Miles § HEAT SHIELD Ablative
" PERIGEE 94 N. Miles § RECOVERY Water or Land

~— .

: ' Figure 1. Complete vebicle (top view) with satellite installod on ATLAS booster. Manned satellite

el (boitom view) showing piloss’ fight position, and detail views of retro end posigrade rockets and pilos
safety system escape rockess. )

—
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Project MERCURY represents the transitional threshold

between this nation’s cumulative achievements in
space research and the beginning of actual space
travel by man. The primary program objective is to
place a manned satellite into orbit about the ecrth,
and to effect a controlled re-entry and successful
recovery of the man and capsule {Figure 1).
Unmanned ICBM trajectory and near-orbital flights,
and unmanned orbiting flights will be used to verify
the effectiveness and reliability of an extensive
research program prior to manned orbital flights
(Figure 2). The program will be conducted over o
period of nearly two years. The initial R & D flight
fest was accomplished successfully in September
1959. The total program accomplishment is under
the direction of NASA. The primary responsibility of
AFBMD to date consists of; (a) providing 16 ATLAS

——

boosters modified in accordance with program objec-
lives and pilot safety factors, and (b) determination
.of trajectories and the launching and control of
vehicles through injection into orbit. The division of
responsibilities for this program is given in Table 1.
Specific details of AFBMD support are given in

. Table 2,

* Major contractors participating in the AFBMD portion
of this program include: Space Technology Labora-
fories, systems engineering and technical direction;
Convair-Astronautics, modified ATLAS boosters;
GE/Burroughs, ATLAS guidance equipment; and
Rocketdyne, engines. All of these companies aiso
provide special studies and engineering efforts pecul-
iar to meefing Project MERCURY requirements.

LEGEND

RESPONSIBILITY:
AFBMD emn
NASA o=nem

ESCAPE !
ROCKET o

CAPSULE : b

ATLAS [
BOOSTER - P

A BALLISTIC TRAJECTORY

TO SIMULATE REENTRY CONDITIONS

B NEAR ORBITAL INSERTION, IMMEDIATE
REORIENTATION, DECELERATION, REENTRY

ATLANTIC RECOVERY

C FULL ORBIT 3-18 OreITs 94-126 N.M.

WEST COAST REENTRY ATLANTIC RECOVERY

Figare 2. Flight test trajectories for Prz

represenss the pash of the final (manned)
i:fd;:idd represenss injection into orbis,

G2 GGNHBENJZIAL

¢+ MERCURY, lcf‘tn specific objectives, Trajectory C
g8, The point &t w y /

ich AFBMD and NASA responsibility
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PROJECT MERCURY

NASA Responsibility

- Booster-Capsule integration
Capsule
Ground support
— Recovery

I | L
Flight 1 gight 2 Flights

l {canceled) 3-16
NASA . '

Flight
Laboratory C:pwlos
Capsule {McDonnell)
- Re-entry
heating,
dynamics,
- recovery

Unmanned non-orbital flights

Launch from AMR

Earth track 33°N/33°S/Lat, (for orbital

flights)
= 3-18 orbits
Orbit altitude :
Apogee 126 n.m.
_— Perigee 94 n.m.

Avtomatic pilot safety equipmerit with

manval backup

Manned and unmanned orbital Alights

AFBMD Responsibility

Booster
ATLAS “p*
Modified

mew guidance antennae

Thin skinned tanks

Shifted tank bulkheads

Light weight thrust structure

[ | Capsule separation mechanism

" |Interface electrical connections
LOX dome protection
Programmer Modified :
Range safety destruct time delay
Abort-sensing system

Detects dangerous variations
Launch in tank pressures, fuel injector
pressure, elecirical power,
aftitude and sustainer hydraulic
pressure. Can inifiate escape
sequence

Integrated countdown—including pilot insertion
ond 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 fight.

(a) Ballistic frajectory—108°
(b) Orbital trajectory—072°

Table 1. Outline of NASA und AFPBMD respousibilities in PROJECT MERCURY.
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PROJECT MERCURY

AFBMD Responsibility
in support of
PROJECT MERCURY
NASA HS-36
includes:

Design, engineering studies

Launch support
Equipment modification Trajectory data
Hardware fabrication Missile allocation
Flight scheduling
Provide sixteen (16) Modify boosters for NASA prelim- Launch, control and define trajectories
ATLAS boosters.

inary research and manned orbital

of booster-capsule vehicle up to, and
flight and safety objectives.

including, injection into orbit.

Table 2. AFBMD responsibilities in Jsupport of PROJECT MERCURY.,

Project MERCURY Launch Schedule
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MONTHLY PROGRESS — Project MERCURY
Progrom Administration

® Amendment No. 9 1o NASA work order HS-36
requesting two additional ATLAS Series *'D** boosters
for Project MERCURY was received on 31 August.
This request increased the program to 16 boosters/
15 launches. The additional boosters have been
incorporated into AFBMD allocation and launch
schedules, and the 31 March MERCURY Development
Plan will be amended to reflect the program increase.

. ® The MA-1 Malfunction Andlysis Panel [which

includes members of all agencies concerned with

" MERCURY/ATLAS flights) has been monitoring alf

MA-1 investigations and determining the precaution-
ary modification action necessary for follow-on
launches.

Flight Test Progress

®  Continved investigations have not yet rovoalod
the specific cause of the 29 July MA-1 (ATLAS booster

500) maifunction. One of the initial theories for the |

failure was eliminated during September when it
was determined that the failure of the booster LOX
boil-off valve assembly was subsequent to, and the
result of, the over-all failure. It had been theorized
that the failure of this valve was a possible cause
since it was recovered near the capsule. Other early

indications seemed to substantiate the beliof that the -
valve had separated from the booster prior to fhc '

over-all failure, -

® The trajectory pitch program will be revised o
minimize the ongle of attack during the period of
mnd thus reduce the vehicle bending loads.
Because of the MA-1 flight analysis and these trajec-
tory changes, it is anticipated that the MA-2 launch
now scheduled for 1 November will be delayed at
least two weeks.

® A walkout of over 450 workers occurred on 12
September at the Atlantic Missile Range. Early reports
did not indicate that Project MERCURY Stand 14 had
been affected by this walkout. It has not yet been
determined whether the sirike will have any effect
on the present MERCURY lounch schedules.

® NASA capsule test objectives for the MA-2 flight
are:

1. Determine the integrity of the MERCURY struc-
ture, ablation shield, and afterbody shingles for a
re-eniry associated with a critical abort.

2. Evaluate the performance of the operating sys-
tems during flight. .

3. Determine the flight dynamic characteristics
and afterbody heating rates during re-entry from o
critical abort.

WDLPM-4-245

4. Evaluate the compatibility of the escape system
with the MERCURY/ATLAS system.

5. Establish the adequacy of the capsule recovery
system, the location of the recovery force and recov-
ery procedures.

6. Evalvate prelaunch, launch, and flight monitor-
ing procedures and facilities.
® ATLAS booster flight objectives for the MA-2
flight are:

1. Evaluate the closed-loop operation of the Abort
Sensing and implementation System.

2. Determine the ability of the ATLAS booster to
release the MERCURY capsule at the conditions of
position, attitude and velocity defined by the guid-
ance equations.

3. Obtain data on the repeatability of the per-
formance of all ATLAS booster and ground systems.

Technical Progress

® A vibration test program will be accomplished at
the McDonnell Aircraft facilities in St. Louis during
the first week of October. These tests will use a full
scale assembly composed of an ATLAS forward LOX
dome, the adapter, and a portion of the capsule.
These tests are designed to determine possible areas

. of failure caused by vibrational loads. During this

same period a one-third scale model of the ATLAS
forward LOX dome, the adapter, and capsule will be
tested in the Arnold Engineering and Development
Center wind tunnel. It is anticipated that the data
gained from these experiments will be sufficient to
determine the necessary modifications and/or con-
figuration changes necessary lo gain reasonable
assurance for the success of follow-on MERCURY
flights.

¢ Additional instrumentation. requirements have
been established for the MA-2 flight as a result of
Maifunction Analysis Panel action. Additional instry-
mentation pickups for this flight will be located in
the adapter and booster-capsule attach point areas.
In order to handle the additional inputs generated
by this instrumentation an extra telemetry package
will be installed in the ATLAS booster.

¢ The Fadofy Roll-Out Inspection for ATLAS 77D,
the booster for the fourth MERCURY flight, was held
on 23 and 26 September. The data review was com-

.pleted on 23 September. An AFBMD inspection team

meeting was held on the morning of 26 September
to determine the status of inspection discrepancies.
The joint AFBMD/Convair-Astronautics meeting was
held in the afiernoon, and the hooster was accepted
with a few non-operation shortages remaining.

-CONFIDENTAL- G
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PROIJECT 609A

'Hyper-Environment Test Symm

PROGRAM DESCRIPTION--The Hyper-Environment
Test Program (609A) is divided into R & D and Opera-
fional Phases. The R& D phase will be used to develop
and flight test vehicles capable of carrying 25 to
1,000 pound payloads to altitudes of 200 to 50,000
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 system
programs.

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

NOTS 100A
AJ10-41
(30KS-8000)

\;:;"

£

L,

X254-A1

Figare 1. Thyee sariations
of Project 6094 vebicle
demonsirate the mission-
versasility of she program.

"~ XRM-89 i XRM-91
Bive Scout | : g 4 Blue Scout, Jr.
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by long range planning and maximum integration
with other programs. Use of the basic four-stage
solid propeliant, SCOUT vehicle, developed by NASA
and modified to 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-
uled bailistic 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 facilities. RELIABILITY will
be obtained by a tweive 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 o wide range of payload varia-
tions, and capable of being flown in several configu-
rafions of four stages or less. This VERSATILITY results
in the following flight capabilities: () vertical probes
having a wide variance of payload weight/attitude
combinations; (b) boost-glide trajeciories; {c) ballistic
missile trajectories; (d) downward boosted, high-
speed re-eniry profiles, and (e) full orbit to approxi-

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 January 1959, Funds in the amount

of $11,500,000 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 flight 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 Contractor. Arrangements 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 facililies consisting of launch
complex 18 will be made available fo the Air Force
for this program. A Project 609A division has been
established within the 6555th Test Wing (Develop- -
ment) at AMR fo supply Air Force technicians to par-
ticipate in the dssembly, checkout and launch
operations of the R&D phase under the direction of
the Payload and Test Contractor. An all-military
operational capabilily will be developed from within

-this group.

Figure 2.

Fowmr differens
srajectories
possible nsing
differons
arrangements
of Project 6094
stages.
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_DEVELOPMENT PHASE

MONTHLY PROGRESS — Project 609A
Program Administration

® Headquarters USAF has assigned type designa-
tion and proper names to Project 609A vehicles.
Table | lists the old configuration designdtion
together with the new type number and name.

Oold Type Proper
Configuration Designation Name
1-2-3 XRM-89 Blue Scout |
1-2-3-4 XRM-90 Blue Scout Il
2-3-5-6 XRM-91 Blue Scout Jr,
1-2.3-4s XRM-92 Scout

TABLE l. Old and New Project 609A
Vehicle Designations

WDLPM-4-245

" © Because the 609A Oporﬁﬁonal Program has

not been funded, the DYNA SOAR Program has
requested that iwo development phase vehicies be
reallocated o support the DYNA SOAR Boost-glide
test schedvle for June and Seplember 1961, This
proposal is highly undesirable since it would increase
costs and severely disrupt the development program.
A partial or complete release of Operational Pro-
gram funds will be recommended fo Headquarters
USAF to permit procurement of vehicles in support
of the DYNA SOAR test program.

®  The Test System 609A Development Plan dated
21 September 1960, submitted as a revision to the
Development Plan dated 1 June, has been deliv-
ered o Headquarters ARDC. This revision reflects
changes resviting from assignment of ARDC probe
Payload responsibility to the AFRD and includes the

Fignre 3. View inside 'Atlamsic
Missile Renge launch complex 13
kbonse prior to the 21 Sep.
tember launch, It is interesting to
note the simplicity of the launch
control panel. The solid propellant
mosors do .5::1 hfw ‘lbi' r':vnplcx
ipin . or 0~
gt‘;la:u':l cons, nnt’;" Jop:ot
need all the pmpcmu monitorin
eguipment. This is one of uwm"
reasons for the ecomomy realized
in the 609A Program.

CONFDENTIAL B9




FPigure 4, The st GO9A lannch
in the developmens program, The
sevies om this Page shows the
}gkltj-ﬂ brior ﬁ” ignition (10p),
i0e instant of first stage ignition

AJ the m‘n?lc movin,
wp the lannch sail (lower) wi
the payload smbilical visible on
the vight of the second stage, The
“Blue Scoms, I (opposite page)
bas cleared the launc ing rarl and
the spin stabilizing motors bave
jnst been iguited.
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DYNA s

Program HIslory—Compeﬁfion for the DYNA SOAR
study contract was initiated in 1958 and resulted in

Boeing/Martin detailed studies by a Source Selection
Board, it was announced that Boeing had been
selected as the glider and system integration prime
contractor, with Martin furnishing modified TITAN
ICBM’s for booster support. The determinations and
findings were elaborated on by Dr. Choaryk to require

@ study program, Phase Alpha, with objectives of

reaffirming the proposed glider design and indicat-
ing any changes required to that design. In April

A. oLDsR
Weight ... ... ... 9300 Ibs, ' o0
A Wing Area ... ... . 300q. #, 354
L/D Max. of
Mach20.... .. . 22 J
L/D Max. landing . .. .. 45 :
i
B. TITAN SICOND sTacs 55
Thrust {lbs, vac) ...... 80,000
Lift OH Weight ... .. 33,253 Ibs,
Propeliant Consumed oo 47,274 ibs, "
Burnout Waight ... ... 6,579 Ibs. 95— ——
B €. TITAN riRsT sTAGE o
Thrust (bs-sea level) . . 300,000 le'i/2
LA-Off Waeight ... .. .. 176,383 ths. -
A Propellant Consumed . . . 164,243 Ibs. 7
pae Burnout Weight ... ... 12,140 ths, —
D. oRross wuionr .. 241,500 ibs.
It Stage
Start of Buen
. )
C - SKCOND sTAGE movirIcATIONS 10~ -—
Ignition prior 1o Seporotion
Propeliant Tanks Capacity Increased "
Intertonk Section Strengthened 82’8'/2
\ FIRST STAGE MODIFICATIONS :
a _ ' Stabilizing Fins Added , ‘
Skirt Section and intertank .
Section Modified and Srengthened \J
/

Figure 1. DYNA4 SOAR vebicle configuration
drawing and specification ljss,

SIOREP-.

OAR

1960, the Phﬁso Alpha study was completed and the
results were Presented io the Depariment of Defense,
On 9 May, formal approval of the DYNA SOAR Step

I Progrom was received by AFBMD/BMC from
WADD/ASC,

Program Objectives—The DYNA SOAR Program wilj
explore the possibilities of manned flight in the
hypersonic and orbital realms. The program wil}
proceed in three major steps from q research and
test phase to qn operational military system. In Step
L, a full scale, minimum sized manned glider will be
developed. A modified version of the TITAN ICBM
will boost the glider into hypersonic flight ot veloci- .

ties up 10 19,000 ft/sec and permit conventional




landing ot predetermined site. In Step I} the glider
will be tested, using a more powerful booster to
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 I
ore to test vehicle performance between 19,000
ft/sec and orbital velocities; and 1o gather re-eniry
data from various orbits. Step Il will provide an
operational weapon system with a vehicle that will
operate primarily in o hypersonic glide, be able to
maneuver within the atmosphere, and be able to
make a conventional landing ot o predetermined
site. The capability of DYNA SOAR fype 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 qre being considered where
applicable, o

A. Altitude 250,000 feet
B. Boost Burnout Velocity
18,600 fps

J2

- FUGHT ONE (Unmanned) TRAJECTORY

Flight Program-Shp 1 includes nineteen air-
launched, manned flights with the glider being

dropped from q B-52, five unmanned booster
launches, and eleven manned booster launches from
the Atlantic Missile Range (AMR). The first unmanned

.booster launch is scheduled for November 1943

with a one and one-haf month span between
launches. The manned booster flights are pro-
grammed to start in September 1964 with a two
month span between launches, The range from Wen-
dover ‘AFB, Utah, to Edwards AFB is adequately
instrumented for the tracking and telemetry required
during the air-launched tests of the DYNA SOAR
glider. Instrumentation sites for the AMR launches
will be located ot Cape Canaveral, San Salvador,
Mayaguana, Antigua, Santa Lucia, and Fortaleza,
lnstrumeniaﬁo‘n, trocking, and recovery ships will be
provided to supply additional support for the AMR
launches., Landing facilities will be provided at

Fortaleza, Brazil; Santg Lucia, Lesser Antilles; and
Mayaguana, Bahamq Islands.

®

\
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Program Rupomlbim-‘u—Steps | and Wl of the
DYNA SOAR Program are 1o be conducted by the
USAF with NASA Parficipation, USAF will provide
program monagement and technical direction, with
WADD having responsibility for over-all system
management.

AFBMD s 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 aeronautical and
space design information,

Technical Approach — AFBMD's techincal approach
to meet the objectives of the program are:

1. Modifying o TITAN ICBM by adding stabilizing
fins; strengthening the holddown and skirt areaq, inter-
tank and interstage sections; redesigning the guid-
once bay; incorporating o malfunction detection
system; and initiating a new staging technique (fire
in the hole), '

2. Modifying the LR 87-AJ-3 or LR 91-AJ-3 rocket
engines to obtain structural compatibility with the
modified booster; include malfunction shutdown and
fail safe systems; and adding o cartridge start system.

3. Lighten and simplify the second stage engine.

4. Modification of an AMR launch pad.

5. Provide an integrated faunch countdown.

MONTHLY PROGRESS-—DYNA SOAR Program

Program Administration

® The DYNA SOAR Program is making noteworthy
Progress, primarily in the areas of detailed program
planning, preliminary engineering and program
management,

®  The Martin Company submitied jis DYNA SOAR
launch facility report on 26 September, The DYNA
SOAR Facilities Working Group has decided to use
the gantry approoch rather than the erector approach
for Atlantic Missile Range launches, )

® The Aerospace Corporation is providing techni-
cal supervision 3Upport to the booster portion of the
DYNA SOAR Program. Space Technology Laborg-
fories’ efforls have been terminated.

WDLPM4-245

tors are participating.

® The Martin Company has completed and syb.
mitted the following trade-off studies:

1. Secand stage Propellant Load and Pressuriza-
tion System on 24 August.

2. Structural Design and Criteria on 2 September.,

3. Staging Techniques (including ﬁr&in-fhe-bqle)
on 12 September.

4. Reliability and Safety on 15 September.
5. Booster-Glider Interface on 19 September.

6. Malfunction Detection and Waming System on
3 Ociober, .
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revised funding requirements necessitated by the monitoring the timer rework. There is q Ppossibility

increased cost of the Development Test Program. that the delay will be less than ten days.
' ® The ABL-X254 rocket motor program for the first
Flight Test Progress guided vehicle was found o be defeclive. The motor
® The first 609A vehicle, type XRM-91, was case developed o 360° crack, located along the
launched from the AMR ot 0801 EST on 21 Septem. forward attachment ring, during curing. A satisfac-
ber. The countdown Proceeded with no major holds tory modification fo the motor case has been devel- .
and all flight events were normal until approximateiy oped. The fabrication and delivery of a new motor
eight seconds prior 1o fourth stage burnout. At this could cause o schedule SllPPGOC. but the timer prob-
point, T plus 151 seconds, the telemetry failed and lem appears 1o be the critical item.
consequently the duration of the fourth stage burn- ® A successful linear charge motor destruct test
- ing is unknown, The trajectory was as planned and was accomplished ot Edwards Air Force Base on o
the 328 Ib payload probably reached an altitude rejected ABL-X248 motor. The motor did not have o
of 14,400 nautical niiles. A of the payload test . high order detonation as expected. The case spliit
objectives (vehicle development objectives) appear and the propellant bumed rapidly. The test was
to have been accomplished. The secondary objec- " required to demonstrate §09A guided vehicle
tives (payload objectives) were not accomplished, destruct capability to AMR range safety.

Facilities
Technical Progress

¢ Serious quality control and fabrication deficien: checkout buildings and the combined system fest
cies have been discovered in the guidance system building were received from the architect-engineer.
fimer unit. The launch of the first guided vehicle Following a final design review, scheduled for 11
scheduled for 2} Oclober will be delayed. The October, plans and specifications for these build-
Haydon Company is working on o three-shift basis ings will be sent out fo contractors for bids,

and mnneapolis-Hondywoll and Aeronutronic per- drawings for the payload carrier building and engine

sonnel are assisting in modification design and are storage building also have been received.

Figure 5. The payload for 1 Frst 6094 fight duyi checkons. An
o.rgillonopc, P :i::al gnat-ntor and othey lulﬁ‘li .fr visible beside
#nd bebind 1he Payload. Three of the four pa aniensas can be sqey

above the durk. band,
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¢ Final design drawings for the two assembly and
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"~ NASA

~ PROGRAM

SPACECRAFT

AGENA “p~

ATLAS

AGENA “B”

Fi, l. NASA AGENA ”“B” ¢ 'ation for Remger
ﬂ:;z:: (left). Proposed Ranger l::f:'.‘r;atncﬂ (abo:c)
which will be launched from the Atlentic Missile Range.

Program Objectives—The basic objective of the
NASA AGENA “g~ Program is to place a separabje
spacecraft on a prescribed ballistic trajectory or into
lunar orbit to gather scientific information and data,
The program will first demonstrate the capability
of jettisoning the spacecraft shroud and separating
the spacecraft from the AGENA “g* vehicle. The
program will also develop and demonstrate the
capability of the AGENA *g* refro system to retard
the second stage. To achieve these objectives the
experience gained by the Air Force in designing
equipment, developing techniques and Preparing
Procedures for launch spacecrafi will be ufilized.

WL CONFIDENTIAL
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NASA
SPACE LAUNCH
FLIGHT PROGRAMS -OFFICE VEHICLE PROGRAM OFFICE
JET PROPULSION MARSHALL SPACE
LABORATORY FI.IGHT CENTER
GODDARD SPACE
FLIGHT CENTER AFBMD
AGENA ATLAS THOR Launch
Contractors Contractors ‘Contractors Operations

NASA AGENA “p~ Project Organization Chart

Flight Progmm—Although it is intended that this
Program will continue for several years beyond
1962, only the launches through 1962 -are firm.
The currént schedule is as follows:

Launch Date . Booster Mission

July 1961  ATLAS Lunar Test Vehicle

October 1961 ATLAS  Lunar Test Vehicle

Janvary 1962  AmAs Lunar Impact

March 1962  THOR Scientific Satellite

April 1962 ANAS  Lynor Impact

April 1962  THOR Meteorological Sateliite

July 1962 ATIAS  Lunar impact

July 1962  THOR Backup

October 1962  THOR . Meteorological Sateliite

Note: Lunar fiights will be launched from the Atlantic
Missile Range; all others will be made from
Yandenberg Air Force Base.

Program Responsibilities—Under NASA Order
No. $4601-G the Air Force is supporting the NASA
AGENA *“p* Program. This will permit NASA 1o take
full advantage of the technical and operational back-
ground and experience developed by the Ajr Force
in space booster projecis; permit contractors to dis-
charge their contractug) obligations with NASA and

k2 feNFfBEN:HAt

USAF utilizing already established management reiq.
tionships, insofar as pratticable; and provide NASA
the benefits of contract administration services and
procedures already established for USAF programs
employing the same basic vehicles as those sched-
uled for this program,

Program Status —AFBMD has taken the following
action o support the NASA AGENA “p” Program:

1. Awarded Llockheed Missile and Space Division
a contract (letter Contract -592) dated 12 April
1960) for the procurement of modified AGENA
“B” second stage vehicles, jettisonable spacecraft
shrouds, overall Systems engineering and vehicle
launch,

2. lssved q contract change ‘notice o Convair
Astronautics for five modified ATLAS "D boosters
to support the lunar flights.

3. Allocated eight THOR boosters 10 NASA,

4. Initiated contractual action with General Elec-
tric and Bell Telephone Laboratories for guidance
systems to be used on the ATLAS and THOR boosters,
respectively,

5. Published the program requirements document
selting forth the requirements to be imposed upon
the Atlantic Missile Range to support this program.

WDLPM-4-245
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SAINT

®  Project SAINT is o program for the development
of a satellite inspector system. The initial effort is
concerned with the design, fabrication and ground
faunch of a reliable Protolype vehicle to demon-
sirate the feasibility of satellite rendezvous and
inspection. At the same time, studies and analysis
will be undertaken to define the configuration of
the system. Development effort on certain long lead
components required for the system will be'included.
The program is being conducted by AFBMD under
System Development Requirement No. 18, 21 April
1960, :

Program Obio&ivos

® Design a prolotype interceptor vehicle utilizing
$onservative choices of subsystems and a deliberate
step-by-step development Progression, emphasizing
refiability and Component compatibility. Conduct o
feasibility demonsiration of the rendezvous and
inspection capability after ground tests have given
assurance of system reliability, The flight demonsira-
tion will utilize an existing target satellite if one is
Properly orientated, otherwise a specially launched,
Passive, target satellite will be utilized. Conduct
studies to determine the configuration and techniques
of operation of the eventual system, '

® .. Develop and ground test the critical subsystems
required for the system but not provided in the
demonstration program. These include a rendezvous
maintenance system, additional inspection and data
Processing equipment, an integrated launch and
homing guidance system, an advanced power sup-
ply and selected countermeasures equipment,

Satellite Inspector Feasibility Demonstration

® The Satellite Inspector System will provide a cap-
ability to intercept and inspect unidentified earth
satellites which threaten the United States. In the
demonstration, the profolype inspector vehicle will
achieve a co-orbital rendezvous to within some fifty
feet of the target satellite, obtain on image of the
target through the TV System and relay the image fo
a ground station. The inspector vehicle will be sized
and components selected 80 that much of the design
might be applicable to the initial system which
will be developed following a successful feasibility

[

demonstration. Maior subsystems of the interceptor -
vehicle are: maneuvering propulsion, radar seeker,
guidance, TV inspection, computer, communications
and telemeiry, aftitude control and electrical power.

® A total of four launches are planned from the
AHantic Missile Range, with the first launch in Decem-
ber 1962. The SAINT vehicle includes an ATLAS
booster, an AGENA “g* second stage and the ren-
dezvous vehide which weighs approximately 1800
pounds. '

® The demonstration program will utilize existing
launch, tracking, and data reduction facilities insofar .
as possible. There will be requirements for additional
ground support equipment at the Atanfic Missile
Range and augmentation of the southeast Africa
Tracking site to handle the telemetry and communi-
cations requirements for the demonstration. The tar-
get ephemeris will be defermined for the demonstra-
tion program by tracking data from existing FPS-16

" and Millstone Radears,

~ Satellite Inspector System
e Following the successful feasibility demonsira-

tion of g prototype satellite inspector, continued
development could lead to an operational system.
The complete system will provide a considerable
increase in capability. For example, rendezvous
would be maintained for o period of 48 hours to
allow sufficient time to evaluate the sensor data,
Additional sensors such os ferret, IR, X-Ray detectors,
magneiometers, etc., will be included in the payload.
Orbital alfitude coverage will be extended fo at
least 1,000 nautical miles and the reacticn time will
be reduced 1o 12 hours after the target ephemeris
has been determined. The system will .comprise o
complex of launch facilities, ground support equip-
ment, assembly and launch checkout equipment,
boosters, launch guidance equipment, rendezvous
vobidi, hicmotry and command and control subsys-
tems, ground communications siations, fogether with
any necessary technical manuals, procedures and
personnel required to support the system. The launch
vehicle may be an ATLAS first stage with a CENTAUR
second stage.
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Space

P:Aogram B O O S T E R S

® The primary Pacing factor in the accom- »

- plishment of space missions has been, and for

* some time will continue to be, the availability

"of Air Force ballistic missiles and upper siages

to boost the payload vehicle. Space flight plan-

ping requires close examination of all tech-

nological areas wherein advances provide

increases in booster and mission capability.

- This, in tura, has required that space schedules

be sufficiently flexible to incorporate rapidly

those advances in the state-of-the-art which

increase the potential for reliable and pre-
dictable space research.

® Because of the wide range of its activities,

- AFBMD has accumulated o broad base of oxpe-

 rience in booster selection for space missions.

Experience in ballistic missile R&D programs

- ond in development of upper stage 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 following pages dexscribe briefly the

: booster vehicles currently being used by AFBMD

- fo support military and civilian space pro-

grams. Nominal performance data is given 1o

permit nominal comparisons of vehicle capa-

— bilities. Specific qualifications are made where
' necessary for clarity. :




Prime coniracter;
Douglas Aireraft Co.
fingine menufuciurer:
Rocketdyne Div., North
American Aviation
Height
DM-18 61.3 feet
DM-21 55.9 foet
DM-21A 60.5 tout
Weight (lift-off)
DMm-18 108,000 pownds
DM-2) 108,000 pownds
DM-21A 107,720 pownds
Engine
DM-18 MB-J Block |
DM-21 MB-3 Block |
{only 4 missiles)
MB-3 Block It
DM-21A MB-3 Block |
Fuel
R
LOX
Guidance — Bell Telephone
Laboratories or autopitot only
Used os second stage for:
DISCOVERER
ABLE-3 and -4
TRANSIT
COURIER
TIROS
NASA/AGENA B

DELTA

" vides an increase in thrust fo

. OORETIN
'bt’?‘ii‘auz-.’é KRN

Early in 1958, the decision to accelerate the national space effort was made effec-
tively poisibie only because of the availability of the THOR IRBM. THOR No. 127
was diverted from the R&D flight test program for use as the ABLE-1 space probe
first stage. With top national priority assigned to the space research effort, THOR
No. 163 was used 1o boost the DISCOVERER | into orbit on 28 February 1959. Since
then, the THOR has become operational as an IRBM and has been very refiable
as a space flight booster. During 1959 ol THOR boosted space flights achieved
successful first stage performance. THOR performance has been increased through
weight reduction inodiﬁcoﬁom and use of RI-1 (instead of RP-1) fuel, A modified
THOR, designated DM-21 (used with an AGENA second stage), incorporates a shori-
ened guidance compartment and. additional weight reduction changes. A icfor
version of the DM-21 pro-

167,000 pounds through
installation of the MB-3.
Block Il engine. The DM-
21A, used with the ABLE-

STAR second stage, has a larger transition section than DM-18/DM-21 and does

not incorporate all the weight changes effective on the DM-21.

ATLAS

Prime. contvecier;
Convair

Engine munvfacterer;
Rocketdyne Div., North
Americon Aviation

Height 69 foet
Diometer 10 foet
Woeight 261,206 pounds-

Engine
Serles DATIAS  MA-2

Fuel w4
Oxidizer Lox

Gvidance — Radio-inertial
General Electric {radar)
Burroughs Corp. (computer)

Used as first siage for;

MIDAS

COMMUNICATIONS
SATELUTE
ABLE-4 and -5

PROJECT MERCURY
M2

THE ATLAS ICBM, providing over twice the thrust of the THOR, is being used as
the first stage booster for the three Advanced Military Sateliite Programs and for
Project Mercury man-in-space. The first ATLAS boosted space flight was launched
from the Atlantic Missili Range on 18 December 1958, Designated Project Score,
this vehicle (ATLAS 10B)  successfully placed’ @ communications payload into
orbit around the earth. In November 1959 the ABLE-4 space probe did not attain
its objective, howaver, ATLAS first stage performance was successful. The first
ATLAS-boosted flight test vehicle in Project Mercury was launched on 7 September
with test objectives satisfactorily achieved. ATLAS performance on both the 26
February and 24 May MIDAS launches aiso was safisfactory. Fyture flights will
use mod!ﬂgd ATLAS series “D" missiles to carry increased payload weights.
Project Mercury boosters also includq :

abori-sensing and other pilot safety
features. The success of the ATLAS
boosled:, space flights to date plus
the performance and reliability being
demonstrated in the ATLAS R&D flight
test program, lend confidence in_this
booster as a reliable means of real-
izing advanced space objectives,

SEGREF

Lt B
gt .oz
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‘o provide single restart and extended burn capa-

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 availability, the Bell Aircraft
LR81-Ba-3 rocket engine was selected for AGENA
Propulsion, and later modified to use unsymmet-
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

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 was
developed to meet the critical orbital eccentricity
and attitude requirements for the programs in-
volved. Gas jeis 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 g recovery capo-
bility for a payload capsule which is ejected

The ABLE-STAR Upper stage vehicle contains an AJ10-104 propulsion system which
is an advanced version of earlier Aerojet-General systems. In addition to providing
increased performance capability, the system includes aufomatic starting, restarting,
shutdown, ground control, coast period pitch and yaw cantrol, and ground monitor-

ing systems. Propeliants are fed 1o the thrust chamber by a high pressure helivm"

be extended by increasing the nitrogen supply.

AGENA

Prime contractor:
Lockheed Missile and Space Division
Englne manvfacturer:
Bell Aircraft Corp.
Mcriun Aviation
-Longth
"A" version 14 foet
“8" version 19.5 feat*

2) feet**
Diameter 60 inches
Weight
“A" version 7,987 pounds
"B" version 14,800 pounds

fngine

“A" version YiR81-Ba-5

“8" version XLR81-80-7°
XiRS1-80-9°*

Fuel
Unsymmetricat Dimethyl Hydrazine

Oxidizer
Inkibited Red Fuming Nitric Acid
Guidance oplical-inertial

Used as second stage feor:
DISCOVERER

SAMOS

MIDAS

NASA/AGENA “g"

ABLE-STAR Vehicle | -

Contracter: -

Asrojel-General

Height 14 foel 3 inches
Diometer 4 feet 7 inches
Waight 9772 ﬂndﬁ
Engine - AJI0-104

with Restart Copability
Nozzle Expansion Ratio—~40.1

Foel
Unsymmetrical Dimethyl Hydrozine

* Oxidizer

Inhibited Red Fuming Nitric Acid

Guidance
STL ABLE Guidance System
Burroughs J-1 Compyter

Used as second stage for;

TRANSIT 18, 24, 3A, 38, 4A
COURIER 1A, 18

M-3
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ABLE Vehicle

The ABLE Upper-stage vehicle has been flight tested suc-
cessfully as the second stage on THOR re-entry vehicle
tests, ABLE Projects 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-
mentation equipment. The ABLE vehicles are guided
during second stage engine burning. Vehicles using the

Contractor:

Aerojet-General Corp,

Height 18 feet 7 inches
Diometer 4 foet § inches
Waight

AJ10-42 4622 pounds
AJ10-101 4178 pownds
Fuel

Unsymmetrical Dimethyl Hydraxine

AJ10-101 system are spun with the third stage and pay-
load prior to second stage engine bumout o provide spin
stabilization of the unguided third stage and payload.,
On flight vehicles using the AJ10-42 Pfopuision system,

‘only the third stage and payload are spun prior o second

stage separation by a spin table bearing system located
at the second to third stage separation plane. Only minor
differences exist between the two propulsion systems,

Oxidizer '
inhibited White Fuming Nitric Acid

Guidance

AJ1042

Rodio-inerticl (871}
AJ10-101

Advanced Guid. Sy, (sTL)
Computer @urroughs J-1)

Used us second siage for:
AJ10-42 — TRANSIT 1A, TIROS
AJ10-101 — ABLE 3 and 4

Development of the Allegany Ballistics
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 propellant engine of iis
size available at the time. Since the
engine had not been qualification or
flight tested, test firings were conducted
in @ vacuum chamber simulating approxi-
mately 100,000 feei altitude. Design
modifications idvolving the igniter,
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

M4

ABL 248
Vehicle

Centracton

Allsgany Balfistic Laboratory
Helght 4 feet 10 inches
Diameter 1 foot 6 inches
Weign 513 pounds
Fuel Solid

Used @s third stage en:

ABLE 3 ond 4

TRANSIT 1A, TIROS

WDLPM-4-245
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THOR al om-18 LB py o9 DM-21A ATLAS 24 seiesp
T Waeight—dry 6,727 6,590 6,950 Weight — wet 15,100
" Fuel 33,500 33,500 33,500 Fuel 74,900
Oxidizer 48,000 68,000 68,000 Oxidizer 172,300
T TOTAL WEIGHT 108,227 | 108,090 108450 | TOTAL WEIGHT | 262300
Thrustibs,, S.1.
Thrust-lbs., S.1. 152,000 167,000 152,000 Boost
_ Spec. Imp.-sec., S.L. 2 47'0 : 247.8 247.0 Sustainer 356,000
Burn Time — sec. 1 63:0 152.0 163.0 Spec. Imp.-sec. 82,100
' , Boost
Sustainer : 286
- . 310
NOTES - : AGENA A "8" S
- » . E
® Payload weight not included, Engine Mode! YLR81-Ba-5 XLR81-8a79 | XLR81.Bo.00 C
Does include consrols, guid. - o
ance, APU and residual pro- ’
- pellants, OWeight — inert 1,262 1,328 1,346 N
Impulse lants 6,525 12,950 12,95
® Does not include THOR O™ Propelian 0 D
. (225 Ibs.) oL AS Other 378 511 51
= adqap,,, (315 Ibs,). STOTAL WEIGHT 8,165 14789 - | 14,807 S
@ Single restart 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 2400 G
® Allegany Ballistic Laboratory. E
- AJ10-104 ®
A) 10-42 AJ 10-101 astesar B3 L Y BL 248K
- E . H
—  Weight—wet 1,247.1 847.9 1,297 C 59.5 1
Fuel 875 869.0 |- 2,247 o 4555 R
Oxidizer 2,499.6 2,461.0 6,227 N {solid) D
—  TOTAL WEIGHT 4,621.8 4,177.9 9,771 D 515
- S
Burnout Weight 1,308.6 o441 | 1419 S 50.5 T
- T A
A G
Thrust-Ibs., vac. 7,670 7,720 7,900 . 250.5
Spec. Imp.-sec., vac 267 267 278 G 3,100 E
- E
DISCOVERER (1 thry 15) .. . ... A€ MDAS(1and2)........ ... DE  ABLE4and-5......... . D-J-L
DISCOVERER (16 thru 19} . . . . . AF - MIDAS (3 and subs) . . ... <:DG  TRANSITIA ........ . A-H-L
DISCOVERER (20 and subs) . . . B.G thud)........... D-E  TRANSIT 18, 24, 3A, 38, 4A . ..C.K
COMM. SATELLITE ...... ... D-F ondsubs) ........DG  COURER ........ ... . CK
COMM. SATELLITE ..........p.G ~1,-3and -4 ...... ... AL mROS ............. " AHL
WDLPM-4-245 SEGRI M
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Paylood Weight % 100 pounds

1. Polar—~AMR or VAFB

, 2. AMR—90 ‘dogrus

3. VAFB—AGENA “A"
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Payload Weight x 100 pounds

4. VAFB—AGENA “8" (XLR81-Bg-7)
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