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FOREWORD

revised monthly to reflect major technical and odministrative changes, These
programs must be sufficiently flexible to permit continvous and effective
integration of ropidly occurring advances in the state-of-the-art. '

Q. J. RITLAND
Maj. Gen., USAF
Commander
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DISCOVERER
SAMOS
MIDAS

COMMUNICATIONS
SATELLITE

A-1 to A-7
B-1 1o B-8
C-1 to C-7

D-1 to D-5

SPACE SYSTEMS
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SECOND STAGE
Weight—Iinert

GROSS WEIGHT (Ibs)

Engine
Thrust, Ibs. (vac.)
Spec. Imp., sec. {vac)
Burn: Time, sec.
Restart Provisions

THOR BOOSTER
Waight—Dry
Fuel

Oxidizer (LOX)
GROSS WEIGHT (lbs.)

Engine
Thrust, Ibs. (S.L)
Spec. Imp., sec. (S.L)
Burn Time, sec.

o

AGENA  AGENA
HapAn ll.ll
1370 1,600
6,550 13,100

& 100
790 14,800
_ YUrS1-80-5  XLRSI-Bo-7
15,000 15,000
4 77
120 20
No Yeos

SM-65  DM-23
695  59%

33750 33750

830 8830

109,000 109,000
M3 mB3

Block 1 Block 2

152000 167,000
2473 2478
163 163

Figare 1. Photograph of two-siage DISCOVERER vebicle (left) and
"~ deiailed drawing of AGENA, second stage (right).
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booster ellipse, reorientation of

Figure 2. Typical DISCOVERER trajectory :bom:f
(]
position, and orbital path at perigee.

satellite to nose

A2

SECRET

WDLPM+4 126




I L (et

Figare 3, Typical DISCOVERER brajectory (above)
- satellite ori

‘WDLPM+4 126

from launching at Vandenber AFB 1o orbit. Typical
laf bath around the earth (right).

The DISCOVERER Program consists of the design, -

development and flight testing of 29 two-stage vehi.
cles {Figure 1), using the THOR IRBM as g first stage
booster and the AGENA vehicle, powered by the
Bell LR81 rocket engine series as the second stage
satellite. The DISCOVERER Program was established
early in 1958 under direction ‘of the Advanced
Research Projects Agency, with technical manage-

ment assigned fo AFBMD. On 14 November 1959,

Program responsibility 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 Progrgm will pro-
vide: {a) space research in support of the advanced
military reconnaissance satellite systems programs,
{b) test of the ground communications and tracking
network for these piograms, and (e) flight testing
of the AGENA second stage vehicle.

", . .

x”o .?‘0 ;

. .'."‘;::':.:".i ; :' ,-:o’

Primary objectives include: .

la) Flight test of the satellite vehicle airframe, pro-
pulsion, guidance and control systems, auxiliary
Power supply, and telemetry, tracking and com-
mand equipment,

(b} Attaining sateliite stabilization in orbit,

{c) Obtaining sateliite internal thermal environment
data.

SECRET

N-RANGE .
LEMETRY *
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/\vouce AND
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IMPACT
AREA
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Figure 4. Recovery sequence, showing sracking by
Alaskan and Hewasion ssations, capssle-from-vebicle
Separation poins, end impact ares. Inses &t left shows
vebicle astitude reguired to effect capsule re-ensry

following ejection,
M
A world-wide network: of control, tracking, and data
acquisition stations has been established. Overall oper-
otionalconkolhmhodbyth.CoMrolConmln
Palo Alto, California. Blockhouse and launch opera-

ﬁomaicperfwmodotlb‘Vondonbom Alr Force Base
Control Center.

- ejected from the orbiting satellite. _
. (e) Testing of ground support equipment and develop-
+ ment of personnel proficiency. _ :
. (/) Conducting bio-medical experiments with mice and
small primates, including injection into- orbit, re-
" entry and recovery.

Telemetry ships are positioned as required by the spe-
cific mission of each flight. Figures 2 and 3 show a
typical launch trajectory from Vandenberg Air Force

: o lmo,cndﬂguro6shmschoﬁmieollyufypiealorbh.
Early tests confirmed vehicle flight and satellite orbit An additional objective of this program is the devel-

capabilities, developed system reliability and predict-

ability, and established ground support, tracking, and
data acquisition requirements. Subsequent flights are
planned to acquire scientific data for design of
advanced military reconnaissance payload compon-
ents. Typical data gathering vbiectives include: cosmic
and atomic radiation, magnetic field, total electron
density, auroral -radiation, micrometeorite measure-
ment, Lyman alpha from space (or stars), solor radia-
tion, and atmosphere density (drag) and composition.

. | - —SECRET

opment of a controlled re-eniry and recovery capa-
bility for the payload capsule (Figure 4). An impact
area has been established near the Hawailan Islands,
and a recovery force activated. Techniques have been
developed for aerial recovery by C-119 aircraft and
foruoncovorybchvycndAirForawrfcccves-
uk.Thoncovoryphouofﬂnpmgmmbasprovidod
advances in re-entry vehicle technology. This informa-

' ﬁonwlllbouudinwppoﬂofmorocdvan«dpm,

including the return of a manned sateliite from orbit.

WDLPM-+4 126




Flight History

DISCOVERER = vehicle THOR
No. No. No. Might Date Remarks
A 1022 163 28 Feb 1959 ;it;w;u orbit successfully. Telemesry received for 514 seconds after
1-of.
i 101 1 . April Astained orbi 'ally. Recovery le ejected om 17:1h orbis
8 70 . 13 April toas c:t n:o::r::.c:;l‘l%wx exceps i:c’::':y:,:uu;z{y «JJ
L] 1020 174 3 June Lannch, ascent, separation, coass and orbital boost suceessful. Failed
t0 ‘achieve orbit becanse of low performance of satellite engine,
v 1023 179 25 June Same as DISCOVERER 111,
VY 1029 192 13 August All objectives successfully achieved except capsnle recovery ofter .
: : _ ejection on 17th orbiz.
vi 1028 200 19 August Same «s DISCOVERER V.
vii 1051 206 7 Attained orbit suce . Lack of 400-cycle ted sia-
: November  Aieined or erbis nd ecamanc o 400-cycle power preseniod si
v 1050 212 20 November  Auained orbit suceessfully. Malfuscsion prevestod AGENA exgi
shutdown at desived lzrh{d nLcin. Recovery capsule oiut:::z::
R0t recovered,
X 1052 218 4 Feb 1960 THOR shas down prematurely. Umbilical cord mast did not vesrace
. cansing loss of belism pressure,
WDLPM+4 126
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- and Janvary fo permit a technical review of the

. A8

MONTHLY PROGRESS—DISCOVERER
Program Administration

® iIn accordance with amendment 8 to ARPA Order
No. 48, dated 17 November 1959, and Hq USAF
AFDAT 91935, dated 20 November 1959, responsi-
bility for the DISCOVERER Program was transferred

from the Advanced Research Projects Agency to the
Air Force. :

Flight Test Program
®  No flight tests were conducted during December

recoverable capsule system.

Technical Progress

® A detailed investigation was made of the recov-

erable capsule system operation during the Novem-
ber flights of DISCOVERERS VII and Vill. The 400

cycle power failure on DISCOVERER Vil was deter- .

minodtohavobnncmodbycmdﬁmcﬁonintho
load limiter. In DISCOVERER Vill, a malfunction in
the accelerometer resulted in o signal error fo the

"integrator which shuts down the AGENA engine when

the desired orbital velocity is attained. Because of

‘the signal error, this function was not performed,

resulting in a velocity of approximately 800 feet per
second over nominal and an eccentric orbit with an
apogee considerably greater than planned. During
the longer than nominal orbital period, operation
of the vehicle guidance system caused depletion of
the control gas supply prior to the time at which
ejection was commanded. Because of this sequence
of events, the satellite was not in the proper attitude
at the fime of capsule ejection and impact probably
occurred approximately 700 miles south of the area
Patrolied by the recovery force.

[ ] Asmdywamduchdofdlcnm in' which
matfunctions have occurred and detailed investiga-
tion of responsible components made. This effort
resvited in. the incorporation of minor modifications
to increase component and system reliability.

® An improved procedure for testing the accel-
erometer prior to launch was inifiated. Although
considerable modification to the launch facility elec-
frical equipment was necessary, the new procedure
gives a more exiensive check of accelerometer oper-
ation and is expected to provide much greater flight
reliability.

SECRET

®  Additional instrumentation was incorporated in
the recoverable capsule which will permit telemetry
to be transmitied from the capsvle over a longer
period during the re-entry sequence. A new series of
systems ‘checks, including dynamic balance tests,
were performed as o result of the changes in
instrumentation.

® Recovery capsule siection occurs nominally on
the 17th orbit. As o resuit of flight experience, an
additional command capability has been added for
DISCOVERER IX and subsequent flights which will
permit the alternate selection of pass 15, 16, or 18
for capsule ejection. '

©® DISCOVERER VIII satellite had completed over
1,000 orbital passes by the end of Janvary. It is
estimated that the vehicle will remain in orbit for a
relatively long period of fime. Telemetry has not
been received from the satellite since the 22nd orbit.

®  The final AGENA “A" vehicle for the initial
DISCOVERER vehicle configuration program (first -
sixteen flights) was accepted by the Air Force on 4

Janvary. Additional required modifications to this

vehicle are scheduled for completion by 31 March.

®  The first two AGENA “B* DISCOVERER vehicles -
are aiso in the Modificdtion and Checkout Center.
One of these is scheduled for shipment to Santa Cruz
Test Base on 24 February.

e 4
Figare 5. Findl installation of duroid window in onter Surfac
of mose cone. Window will permit R-F radiation for improved
telemetering during DISCOVERER IX ve-enivy flight.

WDLPM+4 126
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Figare 6. Interior of interim comtrol room, Saiellite Test Center (formeri Development Control
Conter). Ingsalloion st 3 completed for menitorisg of the DISCOVBRIR ot obmem

®  For additional lnfomqﬂén on the AGENA i re-programming of lhc psychomotor response stimyli

DISCOVERER vehicles, refer to the AGENA fo allow the animal more fime o respond. Successful

progress section. ' completion of this test series will resuit in fabrication
‘ of the final flight capsule, scheduled to be flown on

Biomedical Program _DISCOVERER XV, . .

® _ Resumption of biomedical recovery capsule test-
ing {for a primate passenger) is lchgggloghj_ol@_ Oround Support Progress
on § ry in the LMSD high alfitude temperature ® A study is being conducted of the umbilical mast
simulation chamber, The special General Eleciric lest  modifications necessary o service DISCOVERER vehi-
—CaRIS WUSE7 775 be vsed inclodes several modl- cles with AGENA vpe second stages. Modification is
... ficaions and fechniques resuiting from thermal Pro-.  heeded becauss of the additional length of the
Hlo teiing Tn November and proof fesing by the  AGENA "B setvet,
~ School of Aviation Madicine in December. These '
_include enlargement of fhe cooling capaclly of the ~ :' vTh; second air-conditioning Irailer was received
apsvle heat exchanger, refined methods of  Van onborg Air Force Base, Receipt of this trailer
-<apsy nger, e will eliminate the necessity of moving air-conditioning

units from pad to pad for launch operations.

oo

eitochment ¥o the animal for EXG readout, relece-
tion of chest bands and feeder mechanism, onda

WDLPM4 126




~BOOSTER—ATIAS ICBM

“Weight—Wet 15,100 -
Fuel, P21 ' 74,900
Oxidizer (LOX) 172,300
GROSS WEIGHT (fbs.) 262,500
Engine—MA-2 )
Thrust (Ibs. vac.) Boost 356,000
Sustainer 82,100
Spec. Imp. (sec. vac.) Boost 286
Sustainer 310
. AGENA . AGENA
SECOND STAGE “Ar b
Waight—inert ‘1370 1,600
Impuise Propeliants 6,550 13,100
Fuel (UDMN)
Onidizer (IRFNA)
Pyrolechnics & 100

GROSS WEIGHT (s 7,987 14,800

Engine YLRS1-80-5 XLRS1-B0-7
Thrusl, Ibs. (vac) 15,000 15,000
Spec. Imp., sec. fvac) 277 77
Burn Time, sec, 120 240
Restart Provisions No Yes

Figure 1.

Artists’ conceps of SAMOS satellite.
Line drawing of complete
vebicle (rgst and detailed

A upper stage (left).

basic AG,

NOSE CONE

/~FUEL AND
OXIDIZER

(\?e':‘m

SE|
PLANE

LM
SPHERES

ULLAGE ROCKETS
NGINE (UDMH)

NITROGEN
SPHERE
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PROGRAM HISTORY

The SAMOS Program was included
in Weapon System 117L when

flight WS 1171 was fransferred 1o the
view of " Advanced Research Projects Agency

early in 1958. ARPA separated
WS 117 into the DISCOVERER,
SAMOS and MIDAS programs with
the SAMOS objectives based ona
visual and ferret reconnaissance
system. On 17 November 1959
responsibility for this program was
fransferred from ARPA to the Air
Force by the Secretary of Defense.

PROGRAM MISSION

The primary mission of the SAMOS advanced
reconnaissance system is to provide continvous
visual, slectronic {and other) surveillance of the
USSR and s allied nations. Efforts include devel-
opment of hardware 1o permit:

a. Determination of characteristics of enemy

elecironic emissions,

'b. Verification of known targets, detection of

unknown targets,

¢. Location and evaluation of defenses,

d. Evaluation of military and industrial

sirength.

e. Assessment of high-yield Wweapons damage,

f. Reconnoitering of troop movements.

9. location of naval forces throughout the

world.

Bl COpr s B1

R L.
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COAST PER\OD
) INERTIAL ‘
PLATFORM |
INGATIAL PLATFORM .
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REACTION JETS ENGINE
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s 366 NMRES h2s2

" Figwre 2. Typical SAMOS trajecsory, lawnch- so-orbis,

~ Ferret Reconnaissance. ..




NS.

ACKING FOR
BT COMPUTATION /
ND INFORMAT I

Figure 5.
The snitial viswal reconmaissance program will use con-
wnb'o::lfboto techmigues with automatic fim proc-
essing and TV -type o

WDLPM+4 126

vert the signal into

Figure 3.

Sci:;mic of SAMOS system
" mdwnd orbit. When the
saseilise is over unfriendly ter-
ritory she sensing equipment is
turned on (Information gash-
oring). When it leaves up.-
friendly servitory the sonsing
equipmens is iurned off end
the sensing data is processed
(Information storage). When
tf‘c vebicle comes within range
of & grownd receiving stasion,
the data will be read-ou: upon
command for processing and

" bransmitial to sing agencies,

Tbhis process is comtinuons
repeated during the useful life-
time of the vebicls,

RECORD PROCESS
sbasions thru & dasa limk. Grownd elecsromics will recon.
Photo smage form, with 4 capabilizy

lectronic image readout to imtmd of resolving objects 20 feet m length,

B3 6
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The reconnaissance equipment will be housed in the
AGENA satellite vehicle (Figure 1), which has been
flight tested in the DISCOVERER Progrom, During
the development phase o dual-capability visyal and
ferret payload will be developed for economical
test of components. In the operational phase each
satellite vehicle will carry only the visual or the ferret
payload. The system is composed of the satellite
vehicle, ATLAS booster, launch facilities, tracking
facilities, and o communications and data processing
network.

CONCEPT

In the operational SAMOS Program AGENA satellite
vehicles will be boosted into polar orbits from Van-
denberg Air Force Base by Series D ATLAS missiles.
Injection into near-circular orbits (Figure 2) will be
accomplished by the AGENA vehicle rocket engine.

The satellite will be stabilized in attitude by a self-
- contgined guidance system using a horizon reference

scanner. As the satellite travels in an orbit essentially
fixed in space the earth rotates inside the orbit (Fig-
vre 3). As a result, each successive orbit is displaced
laterally approximately 22% degrees ot the equa-
tor, permitting a single vehicle to observe the entire

SECRET

Figare 6. SAMOS conceps, showing nuptiéx of commands and sransmission of
between satellite and ground station;

data

and subsystem functions (schomatic).

earth in a fime period dependent upon the width of
the area under surveillance. Early versions will have

‘ auufullifoofmtothirlydm.lcmvmiomwill

have a useful life of one year as a design obndwo

TECHNICAL HISTORY

a. Visval Program—The development of the
Payload camera, in-flight film processor, and elec-
tronic readout were vndertaken by Eastman Kodak
Company. Cameras with 6 and 36 inch focal length

~lenses have been developed and the first fiyable

visual reconnaissance Package has been assembled.

_ This package includes outomatic film processing

esquipment, film transport and take-up, electronic
readout, and temperature controls.

b. Ferret Program —The ferret payloads are
being developed in two phases, The F-1 payload was
assembled using a maximum of off-the-shelf compo-
nents for early availability. The F-2 payload s being
designed for maximum performance. The F-] pay-
load has undergone extensive flight tesfing, mounted
in an aircraft, over U. §. radars, The results have
been excellent,

WDLPM4 126



36 INCH LENS

LENS - 36" FocaL LENGTH
ALTITUDE-300 STATUTE MILES

SCALE - 1:60,000 FILM - EASTMAN F5740-6
_ EXPOSURE- 1/100 SEC. AT F/2.8
1 MILE CONTRAST RANGE - 4:1
STORED CONTACT PRINT
—. IMAGE ILLUSTRATING
SCALE OF IMAGE
100 MILES |
17 MILES [> D
"~ SCALE _ 9 X ENLARGEMENT 300 X ENLARGEMENT
1:528,000 .

Figare 7. Simulased pbosography from sasellise vebicle,
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MONTHLY PROGRESS-—SAMOS PROGRAM
® In accordance with Amendment 16 to ARPA
Order No. 9, dated 17 November 1959, and Hq
USAF AFDAT 91935, dated 20 November 1959,
responsibility for the SAMOS Progrom was frans.
ferred from the Advanced Research Projects Agency

Flight Schedules

® The following Ferret System schedule is the
result of program realignment accomplished in
December.

SAMOS Piights
‘ " Origh Rovised
Payload Schedule Schodvle
k1 2 s
r2 20 r-24) 4
0 r:28)
r3 42rm 1
@r3

® A combined visual/ferret payload will be used
on the first 3 flights. The first seven ferret payloads
(F-1 and F-2) will progress to more complete installa-
tions of receivers and antennas fo provide an increas-
ingly greater elecironic measurement capability, The
major portion of the original hardware components
are usable under the reoriented program,

® Only one F-3 flight is scheduled in the confract
period. The F-3 is an analog system designed for
specific mission purposes.

Technical Statys

® The second stage AGENA vehicle for the first
flight is being checked out in the LMSD Modification
and Checkout Center. Assembly of vehicles for the
second and third flights is progressing on schedule.
All three will carry the dual SAMOS package (visval
and ferret reconnaissance equipment).

® Interior design of the AGENA satellite vehicles
for SAMOS flights 4 and subsequent Is underway.
Inferiors are being standardized, as much as possible
with MIDAS Program vehicles for flights 3 and sub-
sequent. These vehicles, for both programs, will be
launched into polar orbits from the Pacific Missile
Range. A common vehicle airframe design from the
forward equipment compartment aft appears to be
feasible. Equipment installations need not be inter-
changeable.

"SECRET-

Visval Reconnaissance System

£-1--Component Test Poyloads
£-2—Steereble Reconnaissonce Payload (with 20.foot
ground resolution).

E-5-High Resolution Recoversble Poyload (with S-foot
ground resolution).

® The first deliverable E-1 payload is now being
quality-control evaluated, and acceptance testing Is
scheduled to begin on 4 February. The payload was
vibration tested for pressure leaks and shock endur-
ance after a 19-hour operational test. These and
subsequent operational tesis were conducted success-
fully. A minor defect in the payload readout was
detecled and has been corrected. The second E-1
pcylocdinchoduhdiorddlvorytolMSDinMcrdl.

®  The inifial E-2 payload Is 95 percent fabricated
and 60 percent assembled. Design of a refined
version of the E-2 payload, including refined cir.
cuitry, and substantially lighter weight, is essentially
complete. High alfitude temperature simulation fest- .
ing .of the E-2 thermal model payload has been
resumed.

®  The design control spedifications and drawings
for the E-5 high acuity panoramic camera have been
submitted to AFBMD and the Itek Corporafion by
LMSD. A contract for heat shielding for the LMSD
designed recovery capsule has been negofiated with
the AVCO Corporation. .

Payload Orovnd-lqdpmonl

® Ground Reconstruction Electronics—The sec-
ond, third and fourth units are being subjected 1o
quality conirol evaivation prior to LMSD acceptance

testing, scheduled to begin during February. '

® E-1 Payloads—The test console and power sup-
ply, primary tecord cameras, and the 40-inch colli-
mafor are undergoing evaluation and modification
at Eastman Kodak. This equipment will be shipped to
Vandenberg on 25 March for installation in the mis-
sile assembly building. The primary record processor
and its support equipment have been installed in
the missile assembly building.

® E2 Pciloods-—'l‘h_o 144-inch collimator has
been completely assembied ot Eastman Kodak.

WDLPM4 126
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Figure 8. Preliminary functional testing and checkons of 1he first (F-1) fight }m. Tbis znz-

ment will be flown in combination with au B.1 (pbotograpbic) package o the

AMOS fig

Ferret (eloctronic) Reconnalssance Symm

kamMSmeMgW

:.emmwdmm.mum

and purpose of eoch configuration is as follows: -
F-1—R&D Test Payloads
-F-2--Digital General Coverage Poyloads
F-3—Specific Mission Payloads.

] Quamy control inspection of the first two deliv-

erable F-1 payloads wos completed during Janvary

and payload evaluation tests were started. Prep-
arations for installing these payloads in their respec-
tive vehicles is continving ot the Modification and
Checkout Center. Systems testing of the third deliv-
erable F-1 payload is proceeding at Airborne Instry-
ments Laboratory. Infermittent time counter errors

encountered: in- previous tests have been greatly
reduced by fine filtering and desensitizing the counter
stages. Delivery of this payload fo LMSD is scheduled
for 25 March. '

® High altitude lifetime testing of a new 120-volt
power converter prototype has reached 345 hours
fo date. This unit is being tested for use as back-up
equipment for the F-1 payload. Previous models
failed before 100 hours of testing. The prototype
incorporates a new package design providing more
efficient heat control.

® Nose cone separafion tests were successfully
completed during Janvary. The tests verified the

reliability of the separation mechanism ond the.

B-7
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lished for analyzing the forward velocity imparted by -

moupcrcﬁonspdnqsmdfboplkhmdmdmr-
cdndsﬂgoflhommaﬂorsmmﬁon.l’su

®  Alr Force mechanicol acceptance testing of the
F-1 data conversion equipment was completed on
22 Janvary. This equipment will be_instalied in the
Satellite Test Center. Elecirical accepiance testing
was started at the end of the reporfing period.

Communications and Control Equipment.

'® Delivery of all airborne communication equip-
ment for the first SAMOS flight will be made prior
to 5 February. This schedule will permit all equipment
to be installed while the vehicle is in the Modification
and Checkout Center, Delivery schedules for ground
‘tracking and daota handling equipment are being
reviewed fo determine compatibility with the 20
August target date for aclivation of tire communica-
fions and controt network. :

mmm of Grownd Tracking and
Communications Network

®  On 8 Janvary AFBMC approved the ground net-

_ work reorientation proposal required by funding
limifation. Yandenberg Air Force Base will be the
only station capable of UHF communication with the
" satellites of the first three SAMOS flights. Vanden-
berg, Hawail and Alaska will be able to track and
communicate with these satellites in the VHF bands.
The UHF tracking capability for Kaena Point, Hawali,
has been deleted. Dynamic plot simulators and some
" iems of TV equipment have been deleted from the
SmlﬁIiTuiCmtﬂ.ThcopomﬂOndduhfof!bo
New Boston, New Hampshire station has been
. deferred until March 1961, In fime for SAMOS
flight 4. ' _

Orownd “Ppor! Program Progress

chdlhgnd‘onlnlqdpmont A
®  Acid transfer tests were completed successfully

chcSmlnCnuTutlmoonﬂnPoinlArguouo
typopmpdhmmmfum.ﬂlhunhmwilbc

. used to check out the propeliant refrigeration system.

It will then be flushed and tested with unsymmetrical
dimethyl hydrazine prior fo undergoing iife tests.

®  Assembly of launch control equipment for launch
Pad | was completed and checkout is progressing

~ safisfactorily. Delivery to Point Arguello is scheduled

for February,

Facilities o

® Vandenberg Alr Force Base—Construction of
all tracking and data acquisition facilities is complete:
except for the data acquisition and processing build-

» scheduled for occupancy by 1 March, Installa-
fion of equipment has started. ’

- ®  Satellite Test Conm—lnerﬁncnf 1 was com-

Plefed in Decémber and instaliation of equipment is
in progress. Construction of increment 2 is scheduled
for completion on 15 June, .

®  Point Arguelio—The SAMOS program may be
seriously delayed by delays in completion of the two
launch stands. A sequence of events involving incom-
Petent contfraclors and inadequate Inspection and
supervision by the construction agency has occurred.
Although the construction agency (BuDocks) has not
formally issved new beneficial occupancy dates,
mmoaﬁmmumupmmumyforpwt
and 2 respectively. ‘

® Design has been completed, but construction of

technical support facililies ot Vandenberg Air Force
Base and Point Arguelio is being held up for lack of

" funding. Work on the following units is also being

heid in abeyance until firm SAMOS Program deci-
sions have been made;

l.Sththlliacwdd-
Z.Mﬂd&otmombn&mdndbd-h»
ud'um,_.OMAlrhmkn. ) :
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Figare 1. Artise's conceps of MIDAS

com, wo-s [ ]

and basic A ‘A q’A“ 5 ‘ ':',“l

vebicle (lefs).

SECOND STAGE
Weight—inert 137
l-puwlu Propeliants 6,550 13,100

* Oxidizer (IRFNA)’

Pyrotechnics 4 100
GROSS WEIGHT Qibs.} 7997 . 14,800

Engine . YiRS81-8a-3 XLRS)-Bo-7
Threst, tbs, {vac.) 15,000 15,000
Spec. Imp., sec. {vac) 77 77
Burn Time, sec, - 120 240
Resiort Provisions No Yes

ATA'LINK NOSE CONE™-TM EX!| EQUIP OXIDIZER
SHIELD ANTENNA  SEPARATION ANTENNA COMPT. TANK TANK

NOTE: AGENA “A" ceefigerafion excopt SOOSTIR—ATLAS 1caM
for solor poddies GENA Weighl—Wet 15,100
w hd “”. Fuel, RP-1 74,900
: Onidizer (LOX) 172,300
GROSS WEIGHT (ihe,) 262,300
° Engine—MA.2 ,
 Thevst (e, vac) Boost 356,000

Sustainer 82,100
. Spec. lmp. (sec. voc) Boost 206

Cl
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Figure 2.

Lanch-10-orbit trajectory for fﬁjbn EP subseq
mam ATLAS boost, guided by radio-ineriial system.
. AGENA ascent (coast, burn, coast, second burn) provides
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direction by inertial guidance system monitore by borizon
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Fignre 3. ‘ ' Com—
Py ed MIDAS system. Fowr sasellises spaced '
n:;?::tbogond pl:zu & 2,000 n.m. alsisude. Provides maximum cov-
erage of USSR with minimum mbor of sasellises,
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PROGRAM HISTORY

The MIDAS Program was included in Woeapon
System 1171 when WS 1171 was transferred
fo the Advanced Research Projects Agency

‘sarly in 1959, ARPA subsequently separated

WS 1171 into the DISCOVERER, SAMOS and
MIDAS Programs, with the MIDAS objectives
based on an infrared reconnaissance system.
The MIDAS (Missile Defense Alarm System)
Program was direcied by ARPA Order No.
38, dated 5 November 1958 ynsil transferred
to the Air Force on 17 November 1959,
Development activities will lead to the first of
a ten fight R&D program in February 1960,
with a reliable operafional system achievable
by 1962-1963, :
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Figure 4. .
Orbiting satellites detect infrared radiations
emitted by Soviet ICBM's in powered flight,
Data telemetered instantaneonsly to MIDAS
Conttol Center via far north readont stations.
Decoded data revedls ap ximately the num-
ber of missiles lasnched and lasinch location,
djrection of travel and barning characteris-
tics. Map above shows Derceniage of detec-
tion probabilities over USSR,
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TECHNICAL HISTQ_IY )
The MIDAS infrared reconnoissance payload

. - will be engineered to use a standard booster-

satellite launch vehicle configuration, This
configuration consists of q D" Series ATIAS
missile as the first stage, and the AGENA
vehicle, powered by o Bell-Aircraft rocket en-

- gine, as the second, orbiting stage (Figure 1).

Refinements 1o ‘the AGENA vehicle will be
made as a result of the DISCOVERER flight
fest program. The first flight article infrared
payload has been assembled and installed
on an AGENA vehidle, and checkout opera-

tions Initiated. A solar auxiliary power unit
has been ‘developed and fabricated for
inshallation on the third flight. The third major
component of the payload, the communica-
fions package, also has been designed, fab-
ricated, and tested. The total payload weight
is approximately 1,000 pounds. The ATLAS/
AGENA configuration with single restart
capability and large propellant tanks can
place a payload of 1,500 pounds on 2,000
navtical mile altitude polar orbit {see Figure
2). Only the first two R&D flight tests will use
the single copacity AGENA vehicle.

SECRET-




Figure 5.
Simplified version o {
mml tcm (left) for duplcy af
rnomumc
ddc is displayed on 4 TV mtor
with a map overlay. The chart below
shows data flow from the readont
Stations to decision-makin agencies.
The MIDAS Control enter, or
Ibcr asing agencies baving « corve-
lated groxnd stabilized display, can
determine when an actual attack has
been launched. The decision 1o
connterattack is made by the Presi-

VERIEIED

CONCEPY

The MIDAS Program system is designed to

_provide continvous infrared reconnaissance

of the Soviet Union. Surveillance will be
conducted by eight satellite vehicles in
accurately positioned orbits (Figure 3). The
area under surveiliance must be in line-of-
sight view of the scanning satellite. The
satellite operating altitude is determined by

‘system infrared scanning design. Mission

capabilities are shown in Figure 4. The sys-
tem is designed to accomplish instantaneous

~ ICBM ATTACK SITUATION

ALARA BN DATA

ATTACK

ing as pre

K\\ e . r

DECISION TO - S L
COUNTER ATTACK

readout of acquired data by at least one of
three sirategically located readout stations.
The readout stations transmit the data
directly to the MIDAS Control Center and
other display centers, where it is processed,
displayed, and evaluated {Figure 5.) If an
attack is determined to be underway, the
infelligence is communicated to a ceniral
Department of Defense Command Post for
relay to the President and ail nafional retal-
iatory and defense agencies.

dens, with all affected agencies reacs-
planned.

WDLPM4 126
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MONTHLY PIOGIISS—-MDAS PROGRAM
Program Administration ' '

® In accordance with amendment 10 to ARPA
Order No. 38, dated 17 November 1959, and Hq
USAF AFDAT 91935, dated 20 November 1959,
responsibility for the MIDAS Program was trans-
ferred from the Advanced Research Projects Agency
fo the Air Force.

Flight Schedvles |
©® The first MIDAS launch is scheduled for 26 Feb-

ruary from the Atlantic Missile Range. An orbit of
261 navtical mile altitude is planned. Final systems
checks will be completed in the AMR hangar on
4 Febrvary. The readout van installation at AMR is
complete and the readout installation at Yandenberg
Air Force Base, including the ground presentation
equipment, has been installed and checked out. The
ground presentation equipment has been installed
in the Satellite Test Center. '

@  The 6594th Test Wing has conducted two flight
readiness meetings. The first was
held ot AFBMD on 22 December
and the second ot AMR on 26
Janvary.

Technical Progress

® A complete checkout of the
- MIDAS system, including the infra-
red scanner payload, the vehicle-
borne and ground dota finks, and
the operating personnel, will be
conducted in conjunction with the
launching of. the DISCOVERER IX
from Vandenberg AFB. The pay-
load and the vehicle-bome data link
will be set up outside the telemetry
building, permitting the scanner
to track the ascent of the THOR
booster. Readout data will be trans-
mitted from the payload to the
ground equipment in the block-
house. Monitoring equipment will
provide simuitaneous date record-
ings at the scanner site. The moni-
tor data and data received ot the
blockhouse will be compared fto
determine the degree of signal
degradation in transmission.
'® On 13 January the AGENA
vehicle for the second MIDAS flight
was hot fired successfully to test
stand propellant exhaustion (117
seconds). The test was conducted

Fignre 6. Facilities checkont vebicle being
raised o launch pad 14 Saniry &t Atlan.
tic Missile Range.




~CONDENTA ey

at the Santa Cruz Test Base. The vehicle was
accepted by the Air Force on 20 Jonuary and flown
to AMR by C-130 aircraft the following day.

©®  The fourth infrared scanner unit-(flights ! and 2
configuration) has been rescheduled as the flight

arficle for the second MIDAS fiight due 1o excellent.

resulis of a subsystem checkout of this package. The

third _unit of this configuration was shipped to Van-
denberg AFB for use in the DISCOVERER IX tracking
experiment. It will be returned 1o AMR for use as the
back-up unit for the second flight.

®  High altitude temperature testing of the thermo-
mechanical equivalent model of the infrared scanner

~unit (flights 3-5 configuration) was resumed on 18
January.

PEMEC 5 AR R TN AT e

Figure 7. Second infrared scanmer umit

(Aerojet-General) shown mounied in

bigh dltitnde temporainre simulation

chamber prior 10 testing. This confignra-

zgwll be xsed on the first two NIDAS
{ L :
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® A contract with General Electric Company for
the development of an advanced presentafion unit
has been approved by AFBMD and AFBMC. General
Electric is proceeding immediately. The coniract calls
for four units, the first 1o be delivered in 14 months
and the others to follow at one month intervals.

WDLPM+4 126

® The plan for using pyrotechnics ignited on the

ground as additional readout targets for the first
iwo flights has been developed. A total of ten targets

will be ignited during satellite passes. Edwards AFB
and Yandenberg AFB will be the target sites.

Figare 8. Thermomechanical model of
infrared scasmer umit (Baird Asomic,
Inc.) shown mosmied in bigh dltitxde
temperatnre simulation ¢ brior fo
initial resting, This comfignration swill be
carried first om MIDAS fight 3.

Cc7




WDLPM4 126

T potin
TR Ty

The Communications Satellite Program will investi-
gate, in two phases of increasing complexity, the
feasibility of using synchronously spaced satellites as
instantaneous repeaters for radio communications.
Under ARPA Order No. 54 as amended, AFBMD is
responsible for design, development and test of the
complete system, including launch, satellite tracking
and conirol, and necessary support facilities and
units. Wright Air Development Division Is responsible
for the development of aircroft communications
squipment for both phases. Responsibility for sai-
ellite and ground siation communications equipment
is assigned fo WADD (first phase) and to the Army

SUN TRACKERS

cle, showing ansenna and solar paddle orienta-
tiom. .:'mll dufdu shows operationdl comceps of
STEER phase.

Figure 1. Commanications sasellite (STEER Phase)
vei

IR SCANNER

Signal Research and Development Laboratory
(second phase). The two phases of the program have
been designated STEER and DECREE. The description
and objectives of each phase are as follows:

STEER (Figure 1)

This four-flight test phase will use ATLAS/AGENA
vehicles to inject satellites into polar orbits with six
hour orbital periods. This phase stresses eariiest pos-
sible availabllity consistent with program objectives.

COMMUNICATION ANTENNA

TRACKING/ TELEMETRY
ANTENNAS (4)

NOZZLES

PHOTOVOLTAIC CELLS ——

Communi*cqiions
| Satelli

D-1




-D2

XLR-Ba81-7 engine

ATLAS-D BOOSTER

" Main Engines (2)
Sustainer Engine (1)
Vemier Engines (2)
Total at lift-off

.....

pbases,

Ve v e e

SR
3l S e
;

STEER objectives include:

"a. Provision of a single channel, two-way voice
communication repeater between ground stations in
the United States and airborne strike-forces of the
Strategic Air Command flying alert missions in north-
ern latitudes.

b. Development of engineering concepts and
equipment, and furnish test support data for DECREE
phase.

c. Investigation of the effects of vacuum and
radiation environment on satellite componenis over
an extended time period.

The four vehicles are to be launched from the Pacific '

Missile Range starting in March 1961, The vehicle
(figure 2) consisis of an ATLAS booster and a modi.
fied AGENA ™B” second stage (double capacity
propellant tanks and single restart. capability). The
payload will be placed into a circular orbit {figure 3)
with a period of one-fourth of a sidereal day. The
5,600 naufical mile apogee of the transfer ellipse
apogee is reached during a coast phase following
first shutdown of the AGENA propuision system.
When apogee is reached the AGENA engine will be

reignited fo attain orbital velocity. After AGENA

shutdown the final stage vehicle will be separated
from the AGENA. An atiitude control system will
then orient the payload antennas toward the earth

and solar cell paddles foward the sun fo permit

communications system operation.

AGENA SECOND STAGE

Thrust (Ibs ot sea level)

MEANLEn
Vil il

309,000
57,000
2,000
368,000

Figwre 2. Flight vebicle for STEER end TACKLE

COMMUNICATIONS SUBSYSTEM—The three ele-
ments of this subsystem are the ground stafion, the
safellite repeater, and the aircraft communications

_ equipment. The 10 KW ground station transmitter,

operating in the lower portion of the UHF spectrum,
will vse an antenna large enough to provide maxi-
mum reliability in the possible presence of interfering
signals. Initial test antennas will be 40- and 60-foot
parabolic types. These will be replaced with hard-
ened or semi-hardened antennas later in the program
to provide compatibility -with SAC hardened con-
frol centers. The receiver will use the same antenna.
The ground antennas will have o tracking capability
to keep the antenna propaerly oriented toward the
satellite. Both simple frequency modulation {with o
deviation ratio of about 4) and pseudo-noise mody-
lation (spread spectrum) will be tested during this
phase.

Since the function of the satellite repeater is the real-
lime relay of messages, separate reception and
transmission frequencies (10 1o 15 megacycles apart}
are to be used. Satellite transmissions will be at o
40-watt r-f level, using FM modulation and a 10-
decibel gain antenna.

When properly oriented toward the earth, the satel-
lite antenna coverage is approximately the same as
the angle subtended by the earth at o 5,600 nautical-
mile altitude. Coded control circuitry in the satellite
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will permit the repeater to be turned on or off to'

avoid undve power consumption when not in use.
Except for the final r-f power stages, the entire
repeater will be transistorized. Low noise preampli-
fiers will be used because of the low-level signal to
be expected from the aircraft transmitters.

Alrcraft communications equipment will make maxi-
mum use of UHF equipment presently installed on SAC
aircraft. Minor modifications will provide an ade-
quate signal-to-noise ratio from the satellite trans-
mitter at a maximum range of 8,000 nautical miles.
Three different approaches to aircraft-to-satellite
fransmissions will be fested. The first, a modification
of the dircraft ARC-34 equipment fo permit FM
modulation capability, is expected to be marginal in
performance. To provide belter performance an FM
receiver transmitter is being developed which would
replace the ARC-34 unit, providing 150 watts of
fransmitter power. A 1 KW radio’ transmitter is also
being developed fo replace one of the AN/ALT-6
transmitters. This unit will he capable of the second-
ary function of providing a certain amount of jam-
ming power in the UHF band when not in use as a
communications fransmitter. Shovld spread-specirum

modulation be required to overcome interference or

Figwre 3. Schematic of STEER pbase flight srajec-
tory end orbits showing sequence of operationdl

ovenls.
BOOSTER SEPARATION 139 208,000 9,400
SUSTAINER SEPARATION 295 566,000 21,000
STAGE Il IGNITION . 297 567,000 21,000
STAGE Il 1st CUTOFF 395 570,000 30,800
ORBITINECTION PrASE) ¢ 4X1% 110
STAGE Il FINAL CUTOFF 6667  34x10° 16,000
SATELUTE SEPARATION 6677  34x10° 16,000

jamming on the aircraft-to-satellite link, compatible
modifications would be made to aircraft equipment.

GROUND SUPPORT FACILITIES — Ground tracking
and data handling capability is required to; (a) Ver-
ify that the satellite has been injected into orbit,
(b) provide data on performance of the final stage
vehicle in orbit, and {c) provide sufficient control to
permit synchronization of the sateliite position in
relation to other satellites in the total system. Inves-
tigation Is being made of the possibility of using
SAMOS and MIDAS Program ground support facil-
ities. Ground stations at Offut Air Force Base and af
each of the three numbered SAC Air Force units will
provide the capability for two-way communications
via the satellite. Each of these stations will be able
fo compute the precise position of satellites m the
operational system.

DECREE

The ten flight tesis in this phase will provide the
R&D effort for demonsirating the feasibility of a
global communications system, using precisely
spaced **hovering’’ satellites which, uunholly, have
orbital periods of 24 hours,

pAMTIT wn‘x A
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—CONFDENTIAL
MONTHLY PROGRESS—
Progrem Administration
® Fiscal Year 1960 funds for this program have
not been released by ARPA. This condition has
affected Project STEER as fbliom :

1. Controctors for the final stage vehicls, communicafions
subsystem and systems engineering have recriented theic
Mbnlnhknhﬂnnbnhlnwdwhmu

bn.ummmmmummummg
feam,

2. Previously progrommed schedules, including initial launch
met. - ’

date, connot be

3. Contractors heve been instrucied fo plan thelr schedvies
tentatively for an initiol lounch date of 31 October 1961,

4. Firm schedules will be established whea funding ovthor)-
ﬂMMA;:‘WmdMMhMMM

é.ﬂnmmkt'hmmpbouhrkboh.vhbo
hdd,chbugbcmpulhr&hmnhuhmw
and evalvated.

@ Preparation of the Project DECREE System Speci-
fication and Developiment Plan is proceeding. on
schedule. It is anticipated that these documents can
be presented to ARPA early in March.

Technical Progress
Project STEER

~®  Frequency allocation for the communications
subsystem has been received. The transmitter cenfer
frequency for ground station and aircraft is 295.8
megacycles, which provides for spread-specirum
operation. The frequency for the satellite transmitter
is 272,0 megacycles.

©® Bendix has experienced difficuity in obtaining
‘the required low angle coverage in aircraft antenna
development. The current Bendix recommendation is
to use crossed dipoles covered by a radome. Addi-
tional experiments will be made.

® A method has been developed for controlling
temperature in the final stage vehicie by dissipating
electrical power intemally in the form of heat to
maintain the temperature required for crifical com-
ponents. This concept permits vehicle temperature to
be maintained essentially independent of solar radi-
ation and unaffected, therefore, by solar eclipses.
The method is totally dependent on the internal elec-
trical power supply. Preliminary caiculations show
that a continvous dissipation of 70 waits would be
required.

Growid Support Progress

Results of a feasibility investigation for a ground
communication station at Meade, Nebraska were
negatfive due fo (a) excessive interference between

- the ground station and the ATLAS guidance insidlla-

tion located at Meade, and (b) excessive fleld
strength of the communications equipment would
present a potential safety hazard to the explosive
equipment located at Meade. Siting criteria for the
stafion have been prepared and a new siting survey
in the vicinity of Omaha will be initiated. WADD is
investigating the availability of GFE trailers for use
at the station.

Studies

Extensive study efforts have been conducted by sev-
eral contraciors 1o determine parameters on which
continved development will be based. The following
results have been obtained from some of the study
projects: ,

1. Space Technology Laboratories and Rocket-
dyne have both investigated the possibility of staging
the ATLAS af less than 138 seconds to permit either
a gain in terminal velocity or an increase in payload

. weight capability. Resvlts indicate that staging at

134 seconds would permit a 600-pound payload to
be placed into a é-hour circular polar orbit.

2. ‘Space Technology Laboratories has studied the
guidance and staging sequence of the ATLAS/AGENA
"B vehicle combination. The preliminary decision
calls for the ATLAS General Electric guidance system
to steer the vehicle to the required velocity vector
direction. At a velocity of 17,000 feet per second,
the GE system will send a signal which initiates oper-
ation of the second stage guidance accelerometer.
The ATLAS will continve burning until propellant
depletion. Following staging, the second stage
engine will be started by a timer and shut down by
the accelerometer after a velocity increase of 13,700
fest per second. After completion of a coast period,
the. second slage engine is re-ignited by the timer
and shut down by the accelerometer after a velocity
increase of 4,000 feet per second.

3. In MLR Report No. R-296, “Project STEER
Spread-Spectrum Satellite Receiver Reliability Analy-
sis,’ Magnavox has defdiled the results of the exten-
sive redesign of the spread-spectrum receiver. By
using techniques of designing for refiability (includ-
ing component derating and redundance) the calcy-
lated probability of attaining a vseful operating life
of one year is increased from 0.15 to 0.945. How-
ever, the redundancy factor increases the number of
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separaie components from approximately 2,000 to

8,000. This in turn increases the heat dissipation
problem because of the high density packaging
made necessary by the increased number of com-
ponents. High density “welded joint” packaging
techniques are being investigated. Bendix has been
directed fo study this problem and also fo investigate
the 300 ke hard-limiting linear repeater recom-
mended by Space Technology Laboratories.

4. Studies show that radiation damage to the
solar celis can be controlled by covering the cells
with a layer of quartz. _

5. Studies are being made of the effect of small
disturbing forques (such os solar radiation pressure
and gravity gradients) on- the final stage attitude
conirol and station keeping requirements. Results

 indicate that the satellite can be located accurately

enough in the first two months after injection’ into
orbit that no further orbital corrections would be
required for ot least one year,

Project DECREE

® A launch trajectory has been selected for the
ATLAS/CENTAUR vehicle, using on azimuth of
approximately 10 degrees south of due east. Based
on this trajectory, the maximum allowable weight of
the final stage vehicle, Ihd_uding communications
equipment, is approximately 990 pounds. STL report
GM 59-0000-18807, “Equatorial Communicafions
Satellite Systems Trajectory and Velocity Study* has
been published.

WDLPM4 128

® A study is being made of the adequacy of the
Minneapolis-Honeywell all-inertial guidance system
in placing the CENTAUR and final stage vehicle into
the required equatorial orbit. Indications are that
the system is capable of performing the guidance
fask; however, the computer must be Investigated
further before a decision can be made. The primary
advantage of an all-inertial system is that no ground
command stations are required. '

® Final stage vehicle studies currently .ini proﬁnss A
include: . .

L. An impuise progrom for station keeping corrections.

2. Siction keeping system y requirements.

3. Propuision sysiem component development, -

4. Alernete siction keeping concepts. :

5. Alternate command link concepis.

6. Mathods for controlling solor paddie femperaturs during

ascent.
7.$oqnmofm:\mblu'honhkhhupn-hwd|b
orblt injection. ’

8. “Look’” angle required for the vehicle tracking beacon.

9. Optimum configuration for vehicle structure.
® It has been ascertained that each sateliite com-
municalion <hannel will require approximately 90
waits of power (twice the amount previously esti-
mated). As a result, the number of channels per sat-
ellite hos been reduced from 8 1o 4 in order to
remain within previously specified power limitations,
The bandwidth to be used will permit 12 voice car-
riers per channel. :

® General Electric Company, under USASRDL con-
tract, is continving a detailed study of possible
anfi-lam operation, particularly in defining problems
of automatic frequency control and psevudo-noise
generation,
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Figure 1. ABLE-3 fight test vabicle being lawnched from Aslentic Missile Ronge. Dimansional drawing
(lefs) of fomr-ssage ABLE-3 vebicle.
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The ABLE Projecis Program consists of the develop-
ment and launching of three vehicles from the Atian-
tic Missile Range. The Program is being conducted
by AFBMD under NASA direction. The equipment
and objectives of the three flights are as follows:

ABLE-3—This four stage flight vehicle was launched
from the Atlantic Missile Range on 7 Avgust 1959,
The vehicle consisted of o THOR booster, a second
‘'stage using the AJ10-101A rocket engine, a third
stage powered by the ABL-248 A3 engine, and o
fourth stage consisting of the payload and an injec-
tion rocket. In addition to carrying a highly sophisti-
cated payload, the ABLE-3 flight was used to
demonstrate. the validity of the ABLE-4 vehicle and

. . ‘ : - component configurations. All phases of the launch-
Figare 2. ABLE-3 shird ssage and peyload wish solar paddles - ing were successful and the advanced scientific

#n fally exsonded observatory satellite was Placed in an extremely
elliptical geocentric orbit about the earth. Trajectory

APOGEE
22,926 N.M.

ORBITAL PERIOD 12.49
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Figwre 4. ABLE-3 payloed (top view).

and orbit were essentially as predicted with devia- sufficient power for transmitting signals due to solar
tions in apogee and Perigee occurring on the more paddle damage suffered during initial paddie exten-
than nominal side. The payload was the most sophis- sion and the resultant unfavorable sun “jook" angle.
ticated to have been placed in orbit by this nation

at the fime and contained provisions for conducting ABLE-4 ATLAS_This vehicle differed from the
13 experiments in s$pace environment and propaga- ABLE-3 only in that an ATLAS ICBM was used as the
fion. A wealth of valuable data was obtained from first stage instead of a THOR IRBM. The vnsuccessful
satellite telemetry unsil the last transmission was launch of the ABLE-4 ATLAS occurred on 26 Novem-
received on 6 October, It is believed that the satel- ber 1959. Structural breakup resuited in the third
lite, while yet in orbit, is incapable of geriercﬁng stage and payload parting from the vehicle approx-
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imately 48 seconds after launch. The ATLAS per-
formed as planned over is enfire powered flight
trajectory. The trajectory of this flight, from the
Atiantic Missile Range 1o the vicinity of the moon,
was established to achieve the tightest possible cir-
cular lunar orbit consistent with the highest proba-
_ Nﬁtyofwm.ThoﬁnalboMcondiiiomm
fo have provided an inertial velocity of 34,552 feet
per second. The payload was designed to investigate
* space environment and propagation effects and fo

- transmit crude television images of the far side of
the moon. This was the first flight in which an ATLAS
ICBM was used as the booster for q multi-stage
space flight.

arine
LN -

ABLE-4 THOR is a deep space probe which will be
launched inlo a solar orbit intermediate between the
orbits of earth and Venus. At its closest approach
to the sun, the probe will pass near the orbit of
Venus, returning fo intersect the orbit of earth at jts

" greatest distance from the sun. The vehicle consists

of a THOR first stage, AGC 10-101 liquid fueled,
guided second stage, and ABL248A-3. solid-fuel
third stage. This vehicle will place a 90 pound pay-
load into space flight. The payload contains no refro-
rocket, and no attempt will be made to intercept
Venus. The design of the payload components is the

‘same as those which vhavo been proven on the

ABLE-3 satellite.

Figere 5. Line drawing of ABLE-§ ATLAS fighs sest vebicle, Pbotos show vebicle on
lownch pad, Vcbidaboo:monl:mu&mymub:mwaﬁn flighs
fring roadiness. : :
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Figmre 6. Cutoway view of ABLE-4 THOR flight test

vebicle (lefs). Drowing (right) shows ortist’s
conceprion of ABLE-4 THOR paylosd in orbit aboss the sun.
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MONTHLY PROGRESS—ABLE PROJECTS
ABLE-4 THOR

Program Administration
®  This vehicle is scheduled for launch on 1 March

between 0800 ond 0830 hours EST. Launch must .

take place prior to March 6. Launch azimuth is 88
degrees and burnout azimuth is 94 degrees. Assum-
ing a launch fime of 0815, and an unguided flight,
304 days will be required o complete one full orbit
cronndfhesun.AHhocndofihoﬁmwnkfho
payload will be-about 1 million nautical miles from
the earth; at the end of 60 days 10 million miles; and
at 130 days, 50 million miles, At 104 days the
vehicle will reach s closest point to the sun, 62.3
million navtical miles, After leaving the earth’s gravi-
tational feld the vehicle velocily will be approxi-
mately 9,530 feet per second. The velocity will build
Up to approximately 46,000 feet per second at
140 days.

Toehnl_ed Progress

@ In-flight lelemetry from a NASA SHOTPUT vehi-
cle launch on 22 December indicated the presence
of high level vibration in the 600 ¢ps region during
burning of the ABL.X248 engine (ABLE vehicle third
stage). This vibration has been observed in static
firing tests, but the data was not considered reliable.
An earlier vehicle, instrumented to detect engine
vibration, had shown noevidence of a simifar vibro-
tion. However, observation of this occurrence under
flight conditions has necessitated a re-evaluation of
the vibration characteristics of the ABLE-4 THOR
payload. '

Preliminary Vibration Investigation

® Preliminary vibration investigations were com--

pleted satisfactorily on a structural dummy payload,
prior fo imposing severe loads on o type test pay-
load. The altitude testing investigation was com-
pleted on a type ftest payload in a test chamber
simulating approximately 400,000 feet.

®  An additional investigation will be conducted to
determine the mechanical resonance characteristics
of the combined X248 rocket motor and the Allegany
Ballistics Laboratory test stand system, particularly
in the vicinity of 600 cps. In addition, the capability
of the test stands to record high frequency thrust
fluctuations accurately will be delermined.

A NI TN IRY
! .

Malqrbddom

- @ _As a result of the preliminary investigations re-

ported above, meetings were held during January
among AFBMD, NASA and Space Technology Lab-
oralories personnel o re-evaluate and modify the
payload construction and test schedules. The follow-
ing major decisions were made;

1. Type Test Payload This payload will be
tested to determine the effect of acceptance test
vibration levels on the reliability and mean-useful-
lifetime of the Flight Payload. The test will consist of
10 longitudinal acceptance fest cycles. The revised
vibration acceptance tesis are listed under the Flight

.Payload.

2. Spare Flight Poylocgl This payload is to be
used as a spare only for component replacement. |f
the Type Test Payload does not prove acceptable as
a vibration test arficle as described above, the Spare
Flight Payload will be used as the Type Test Payload.
In any event, vibration and temperature acceptance
tests will be performed on the Spare Flight Payload,
following evaluation of the Type Test Payload. On
this basis Spare Flight Payload components can be
considered qualified fo replace, on a unit basls, com-
Ponents in the Flight Payload.

3. Flight Payload This payload will be assem-
blcdcndlufodaspmioulyspodﬂodwiththe

- following changes:

aVMmmMawMyMkd,ﬂw
requirement.

direction and two in the transverse directions.
b, lmmvlbmknmlnlbmuu.
s Exmdoddumhnfbom-lmm.
d. Tempereture cycling test. )

Payload

® During the first two weeks in January the com-
ponents of the flight and spare flight payloads were
electrically tested and calibrated. During calibration
of the University of Chicago experiment (Proportional
Counter Telescope) one of the two units was found
to be inoperative. This experiment on the ABLE-4
ATLAS spare payload was aiso found to be inopera-
tive. Both units were returned to the University for
repairs and one had been returned fo Space Tech-
nology Laboratories by the end of the month.

® The following additional work was performed
on the ABLE-4 THOR payloads:

1. Continuation of reliability tests on the 5-watt
and 150-watt transmitters and investigation of the
command circvitry logic for “sneak” circvits or ran-
dom conditions.
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2. Numerous tests for radjo-frequency interfer-
ence within the payloads, especially with the 150-
wott transmitier turned on and noting its effect on
the receiver. Improved by-pass filtering of power
leads resulted in improved receiver sensitivity.

3. Investigation of system noise (relay chatter)
which may generate additional counts in the digital
telemetry.

® A plastic foam block has been fitted over the
stub antenna of the payload, incorporating a small
section of unshielded line terminated in an attenu-
ator. This device is used to inject a signal into the
receiver to calibrate receiver sensitivity. Test results
have been successful.

Ground Station Operations
Manchester, England

® Radiation patterns of the circularly polarized
. feed have been modified by the addition of a metal-

lic box structure outboard of the feed. New bearing

assemblies are being fabricated for the antenna
focusing mechanism on the reflector. Modifications
to the cone assembly are being. completed. The
parametric amplifier, Motorola preamplifier, mixer
and control box have been completely installed.
Tests on the tuning adjustments of the parametric
amplifier are being continved, although the amplifier
is in operating condition.

Hawall

®  Several modifications and installations are being
made to improve the performance of this station.

Maintenance difficulties continue fo be encountered

with the diesel generators. Two of the units devel-

oped fuel leakage during one week end and had

to be shut down. Later, the third unit also developed
a fuel leak which continued intermittently for several
days, at which fime a voltage regulator became
defective. The diesels are under the mainienance
supervision of the Pacific Missile Range.

Singapore
® This station is in excellent shopc and ready for
the ABLE-4 THOR launch.

AMR

® A general overhaul of the station’s equipment
is now being conducied, with all items in good
condition.

e i
el l
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ABLE-3

® The ABLE-3 (EXPLORER VI) orbit remains ex-
tremely eccentric, with an apogee of 48,800 km and
perigee of 6,700 km geocentric. The orbital period
is approximately 123 hours, and the plane of orbit -
is inclined 47 degrees with respect to the geocentric
equator.

® The scintillation counter aboard ABLE-3 has pro-
vided new and significant data relative to the flucty-
ations and boundaries of the Van Allen Radiation
Belt. Two major characteristics which have been
revealied by this data are:

1. During periods of increased activity and daily
strong magnetic storms, the boundary of the belt
moves closer to the earth by some 6,000 to 7,000
kilometers. It is believed that this motion may be the
resvlt of removal of particles from the belt.

2. Changes in intensity over a period from a few

seconds to a few minutes indicate a rise in intensity -

up to 5,000 times above the normal base value. This
Is an uncommen .occurrence, observed in 5 passes
out of 20 examined. Twenty-five passes remain 1o
be studied, but indications are that fluctuations on
these passes are not as strong. These fluctuations
suggest a turbulent nature in the magnetic field which

- may be the factor responsible for removing the par-

ticles from the field as described in item 1 above:

®  Prefiminary data received from the ABLE-3 mag-
nelometer indicote the existence of an extra-
terresirial current system, variable in time and space,
which strongly disturbs the geomagnetic field at
geomelric distances of 5-7 fimes the earth's radius
(i.e., the outer zone). The occurrence of both positive
and negative deviations are suggested. Variations of

several thousand kilometers in the location of the

current system, responsible for the deviations, may
occur within intervals of 24 hours or less. It might be

. anticipated that currents exist in the inner zone (dis-

tances of less than 5 fimes the earth’s radius) which
could also disturb the earth’s field.

® New data processing equipment has been pre-
pared for the University of Chicago and the Univer-
sity of Minnesota to permit the reduction of tapes not
ordinarily processable because of poor signal-to-
noise ratio. Representatives from the universities will
come fo Space Technology Laboratories soon to use
this equipment. Considerable additional high latitude
information should be obtained.

® A newly designed"auto-correlator is being con-

structed to be used in processing marginal and here-

fofore unusable magneiometer data. -
J\eﬂ”’"’“’"" TiR
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® Computer programming and checkout are near-
ing completion for the reduction of phase comparator
data. Running of tapes has commenced.

@  Preliminary discussions with university personnel
have indicated the desirability of a joint work ses-
sion at the University of Chicago in March for com-

paring data and studying results of experiments.

@ Resvlts of ABLE-3 (EXPLORER Vi) scintillation

counter ond magnetometer experiments were re-

ported to the American Physical Society in November, -

and December, and 1o the First International Space
Science Symposium in Janvary.
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Figare 1. TRANSIT 14 being lannched from Aslansic Missile Resge
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MILLSTONE
BEACON

THIRD STAGE
ENGINE

EXPLOSIVE
BOLTS

SPIN ROCKETS
SPIN TABLE

THIRD &

" STAGE ENGINE

? Tt g PAYLOAD .
THIRD STAGE—X-248 (Allegumy Ballistic Lab.)

Thrust at altitude 3150 pounds
oot ege Spucific impulse (vac) 250 seconds
Total impulse 116,400 Ibs/sec
Burning Time 37.5 seconds
Propellant Solid

SECOND STAGE—AJ10-42 (Aercjet-General)

Thrust at altitude 7700 pounds
Specific impulse (vac) 271 seconds
Total impulse (min) 870,000 lbs/sec
Burning time 115 seconds
Propeliant Liquid
e FIRST STAGK —THOR IRBM
Thrust (s.1.) 151,500 pounds
Specific impulse (s.1.) 248 seconds
Specific impulse (vac) 287 seconds
Burning time 158 seconds
Propeliant Liquid
\ Figure 2. TRANSIT 14, three stage flight vebicle
wtgb datail view of pl:;iad Figh

B
aad xpioded 'i"_' of second and third steger cod

F2

The TRANSIT Program consists of four flights of satel-
lites designed to provide extremely accurate, world-
wide, all weather navigational information for use
by alrcraft, surface, and subsurface vessels. The four
vehicles are designated TRANSIT IA, B, IIA and 1B,
TRANSIT IA (Figures 1 and 2) was launched on 17
September 1959 with the remaining flight fests
scheduled in numerical order for February, April and
September 1960. The primary objectives of the pro-
grom ore: (a) To provide accurate reference infor-
mation for POLARIS missile navigation accuracy;
(b} precise determination of satellite position through
ute of payload fransmitted radio signals (doppler
shift measurement); (c) to investigate the refractive
effect of the ionosphere on radio transmissions,
and (d) acquire additional geodetic and geo-

SECOND STAGE
ENGINE
SPIN TABLE

GUIDANCE COMPARTMENT
RETRO SYSTEM

FAIRING

physical information by precision tracking of the
satellite in orbR. AFBMD responsibilities in this pro-
gram include: providing the launch vehicle, integration
of payload to launch vehiclé, communications to the
ARPA tracking and data handling agencies during the
launch, and flight operations from launch through
attainment of orbit. Design, fabrication and testing of
the payload will be accomplished by the Applied
Physics Laboratory for ARPA. ARPA has retained
responsibility for operating, tracking, and recording
and processing all satellite data.

~
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"LAUNCHING SuPPORT TUBE
MECHANICAL TimER

INSULATION
RADIATION SHIELD

COMMAND
RECEIVER

SOLAR CELL
BANK

TELEMETER
NICKEL-CADMIUM
BATTERIES

NICKEL-CADMIUM
BATTERIES FOR SOLAR
POWER SYSTEM

NYLON LACING

OUTER AND INNE
LACING RING
SILVER-ZINC

{LR-100)

BATYERIES

HANDLING RING

TRANSMITTER

ANi‘!NNA COUPLING
NETWORK

SILVER-ZINC
(LR-100)
BATTERIES

SOLAR CELL
BANK

DE-SPIN WEIGHT

DE-SPIN CABLE

DE-SPIN WEIGHT

riiemeren RELEASE CABLE

Figare 3. Cut-away drawing of TRANSIT 14 payload (NAV 1),

FLIGHT VEHICLE DESCRIPTION

The first flight vehicle (Figures 1 and 2) consisted of
three stages, a THOR booster, AJ10-42 (Aerojet-Gen-
eral) liquid propelled second stage with Bell Telephone
Laboratories radio-inertial guidance system; and a
solid propellant third stage (Allegany Balfistic Lab-
oratory X248). Subsequent flights will use o two-stage
vehicle consisting of the THOR booster and the ABLE-
STAR (AJ10-104) second stage.

FLIGHT DESCRIPTION

All four vehicles will be launched from the Atiantic
Missile Range. The remaining TRANSIT payloads will
be injected into a circular orbit with a nominal altitude
of 500 nautical miles. The angle between the satellite’s
orbital plane and the earth’s equatorial plane will be
approximately 50 degrees on TRANSIT IB and 67.5
degrees for TRANSIT IIA and IIB.

S

PAYLOAD ORBITAL PERFORMANCE

The spherical TRANSIT payloads are approximately
36 inches in diameter and weigh between 200 and 270
pounds. Payload equipment includes four fransmitters
(on frequencies of 54, 108, 162 and 216 megacycles),
two receivers, and a gate which permits the insertion
of data only when the gate has been opened at o
previcusly 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. Extremely accurate position data.can be
obtained by measuring the doppler shift of satellite
transmissions during a pass over o receiver (aircraft
or ship). Since the exact satellite position is known at
all times during the orbit, measurement of the doppler
shift provides a precise rate of time change between
the satellite and the receiver. Studies have shown that
the effects of ionosphere refraction on doppler shift
measurements can be eliminated by using the transmis-
sions of two satellites. Navigational fixes of 0.1 mile
dccuracy are expected to be obtained. During the first
three months of flight the four transmitters will be oper-
ated fo obtain experimental confirmation of the theo-

o | AR
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Table I.
Vertical lift-off
Apply Stage I pitch program
Constant angle of attack

Constant attitude

Iwelve sec of vernier operation
required to allow the BTL guidance
system to accumulate trajectory data
for second-stage guidance

Stage II separation Plus ignition

After allowing transients to damp out
(approximgtely 10 sec), initiate the
BTL guidance--apply pitch rate

Apply Stage II Pitch program to place
vehicle in proper attitude for orbital
injection

Constant attitude and 8pin-up third
stage and payload (2-3 rps)

Coast to injection altitude at constant
attitude :

Constant attitude
Separate payload from Stage-III

De-spin payload (2-3 rpm)

" retical mathematical relationship between the fre-
quency and the refraclive index of the ionosphere.
After four months of tracking the satellite by meas-
urement of the doppler shift the exact posilion of the
sateliite should be known at il times during an
orbital cycle. Once position of the satellite has been
established by precise mathematical computation,
reliable and accurate navigational fixes can be
obtained. In addition, precise measurements of the
earth’s geoid can be made,

-

TRANSIT IA Powered Trajectory Flight Plan.

0 to 10 sec
10 to 12 sec
12 to 130 gec

130 sec to Stage I main engine
cutoff (152 sec approx)

152 to 170 sec

170 sec
180 to stage II cutoff
minus 13 gec

cutoff minus 13 gec
II cutoff minus 3 sec

Stage II
to Stage

cutoff minus 3 sec to
cutoff

Stage II
Stage II

Stage II
ignition

Cutoff to Stage III

Stage III ignition to burnout
After Stage III burnout

~ In orbit

GROUND SUPPORT STATIONS

Tracking stations will be operated by the Applied
Physics Laboratory ot Howard County, Maryland;
Las Cruces, New Mexico {University of New Mexico);
Austin, Texos (University of Texas); Seattle, Washing-
ton {University of Washington); and Newfoundiand.
Second stage guidance and first and second stage
tracking and telemetry will be provided by the Alian-
fic Missile Range.

WDLPM-4 1268
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MONTHLY PROGRESS—TRANSIT PROGRAM
Program Administration

® Launch date for the TRANSIT 1B vehicle has
been rescheduled from 15 March to 5 April and for
TRANSIT 2A from 15 April to 11 May. The TRANSIT

1B launch was delayed by a slippage in the delivery '

of the ABLE-STAR second stage propulsion system
and resulted in the comparable delay in TRANSIT 28
launch date.

@ A systems coordination meeting was held on 12
Janvary at which time TRANSIT 1B action items were
reviewed and ovistanding items resolved. The pre-
liminary counidown was reviewed in order to inte-
grate the payload contractor into the procedure. In
relation to TRANSIT 2A, it was agreed that a second
stage pitch maneuver would not be used to obtain
payload orientation following injection into orbit.
The trajectory will be determined, however, to obtain
the best orientation possible in consideration of pay-
load restraints.

Technical Progress
TRANSIT 1B

® A TRANSIT 1B system compatibility test, with all
major electronic systems in operation, was completed
successfully during December. The components were
mounted in the second stage vehicle equipment
compariment. :

® Studies are being conducted to determine the
possibilities of payload contamination resulting from
the presence of fuel vapors in the helium gas used
to activate the payload spin and separation mech-
anism. The helium used for this purpose after injec-
tion into orbit, is used previously to pressurize the
fuel tanks during powered flight. The study includes
determination of the amount of fuel vapor likely to
be present in the helium and evaluation of the effects
of fuel vapor on the payload surface.

. @ Control system stability was improved during

" January by relocating the second stage equipment
shelf attaching point. This change eliminated exces-
sive deflection in the gyro reference package.

©® The ABLE-STAR second stage propulsion unit was
delivered on 19 Janvary and passed receiving

™~ =y
it

" inspection in the Space Technology Lci:orotorios

hangar in Los Angeles. The aft cable and equipment
compariment have been installed on the unit. The
thrust chamber assembly and attitude control jets
were aligned and assembly of the second stage is
proceeding on schedule. The completed second stage
will be shipped to AMR on 3 March.

® The TRANSIT 1B range safety document has
been revised to include first stage engine cutoff in
the second stage range safety system.

® Design of the downrange tracking and telemetry
van is proceeding on schedule, with systems tests

.planned to begin on 15 February. This van will be

used to obtain tracking and telemetry data ot or near
the point of injection into orbit. Erding, Germany has
been selected as the site for TRANSIT 1B.

® Modification of AMR launch pad 178 in accord-
ance with TRANSIT 18 requirements is proceeding on
schedvle. Completion is planned for 28 February.

TRANSIT 2A

@ Delivery of the second stage propulsion system
is scheduled for early in February.

® Present trajectory studies indicate that Punta
Arenas, Chile may be the site chosen for the down-
range tracking and telemetry van, This is the closest
practical location to the point of orbit injection.

@ A mesting was held at AMR on 20 Janvary to
review the AMR Program Requirements Document

-with AMR personnel.

® The release of drawings and specifications to
Aerojet-General Corporation and Space Elecironics
Comomﬁon continved on schedule during January.

@ Minneapolis-Honeywell has accepted a gyro
delivery schedule, calling for 3 units on 15 February

and 7 units before 30 April. Procurement of two
additional gyros has been authorized to provide
adequate spares. Fabrication and testing problems
have resvlted in the issuance of temporary “'stop
work” orders for 3 components.
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The ARPA COURIER Program consists of two flights
from the Atlantic Missile Range in May and July 1960.
The program objective is to test delayed repeater com-
munications between a satellite and ground stations,
The program also will be used to determine the oper-
ating characteristics and capabilities of the ABLE-STAR
(AJ10-104) second stage vehicle. The program is being
conducted under ARPA Order No. 98, dated 1 July
1959 (Project Code No. 2200). AFBMD responsibility
includes development of the launch vehicle, payload
integration, launch, injection of payload into orbit,
and verification of orbital parameters 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 vehicle
consists of a THOR booster, an ABLE-STAR (AJ10-104)
second stage and o 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 gimballing during pow-
ered flight. Stability during second stage coast is
provided by the “on-off” operation of jet nozzles
operating from a dry nitrogen supply. The second
stage propellants are inhibited red fuming nitirc acid
and unsymmetrical dimethyl hydrazine. The engine
will have a restart capability. The 500 pound COURIER

payload is a 60-inch sphere, containing radio repeat-

ers, storage and memory equipment, and o battery
power source.

Flight Description—Both vehicles are to 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 1o the desired 650 nau-

tical mile orbital altitude and the ABLE-STAR engine
reignited 10 attain orbital velocity. The orbital angle
of inclination will be 28.5 degrees from the equatorial
plane. The orbital period will be 110 minutes.
Payload Objectives—Storage and memory elements
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 peri-
ods a ground siation 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, Puerto Rico; Torrejon Air
Force Base, Madrid, Spain; and Halemano, Hawaii,
Station design and development is under contract to
International Telephone and Telegraph Corparation,

79.3¢

60'

SECOND ll"‘l—lll.l-st‘l (AJ10-104)

Thrust ot altitude 8030 pounds
Specific impuise (vac) 278 seconds

* Totol impulse (min) 23 X 10° Iba/sec
Surning time 294 seconds
Propeliant’ Liquid
FIRST STAGE—THOR IEM
Thrust (s. 1) 151,500 pounds

Specific impulse {s. 1 - 248 seconds
Specitic impulse {vac) 287 seconds
Surning time 158 seconds
Propeliont Liquid
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Program Administration

®  Launch date for COURIER 1A has been resched-
vled from 15 May to 11 June. Slippage of the
TRANSIT 1B and 2A launch dates caused a com-
parable delay in the COURIER launch,

® A system coordination meeting was held during
Janvary. General technical areas were discussed
and outstanding action items were reviewed.

. Technical Progress

COURIER 1A

®  Studies are being conducted to determine the
possibilities of payload contamination resulting from
the presence of fuel vapors in the hellum gas used
to activate the payload spin and separation mech-
anism. The helium used for this purpose after injec-
tion into orbit, is used previously o pressurize the
fuel tanks during powered flight. The study includes
defermination of the amount of fuel vapor likely to

be present in the helium and evaluation of the
effects of fusl vapor on the payload surface.

®  Work on the downrange tracking and telemetry

'van, and modification of AMR launch pad 178 in

accordance with COURIER program requirements are
proceeding on schedule,

COURIER 1B

® The rolocn of drawings and specifications to
Asrojet-General Corporation and Space Electronics
Corporation continued on schedule during January.

Minneapolis-Honeywell has accepted a gyro
delivery schedule, calling for 3 units on 15 February
and 7 units before 30 April. Procurement of two
addifional gyros has been authorized to provide
adequate spares. Fabrication and testing probiems
have resulted. in the issuance of temporary “stop
work’ orders for 3 components,

® A mesting was held at AMR on 20 Janvary to
review the AMR Program Requirements Document

with AMR personnel.




The TIROS Program consisis of one flight from the
Aflantic Missile Range early in 1960. Primary objec-
tives include: (a) To determine the feasibility of using
on earth satellite to measure, record, and transmit
synoptic weather conditions; (b} To establish system
parameters for weather satellites; {c) To "acquire
information on sleciromagnetic propagation through
the atmosphere and acquisition of additional geo-
defic and geophysical data by tracking. a satellite
in a precise orbit. The National Aeronautic and
Space Administration is the primary program agency.
AFBMD is responsible for supplying the lgunch
vehicle, integrating the payload 1o the launch vehi-
cle, and providing communications to the fracking
and data-handling agencies from launch through
atiainment of orbit. Payload design, fabrication and
testing will be accomplished by the Radio Corpora-
tion of America for NASA. NASA retains cognizance
for operating, tracking, and recording and process-
ing of satellite data.

VEHICLE DESCRIPTION |

The three-stage TIROS vehicle {Figure 1} consists of
a THOR Booster, Aerojel-General (AJ10-42) liquid
propellant second stage with Bell Telephone Lab-
oratories radio-inertial guidance system, and the
Allegany Ballistics Laboratory solid propeliaont third
stage (248). Design specifications for each of the
three stages are shown on Figure 1.

SECOND STAGE~AJ10-42 (Aerojet-General)

Thrust af altitude 7700 pounds
Specific impuise (vac) 271 seconds
Total impuise (min) 870,000 Ibs/sec
Burning time 115 seconds
Propeliant Liquid

FIRST STAGE —~THOR IRBM

Thrust (s.1.) 151,500 pounds
Specific impulse (s.1.) 248 seconds.
Specific impulse (vac) 287 seconds
Burning time 158 seconds
Propeliant Liquid
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. in the top and cylindricol side walls

THIRD STAGE —X-248 (Allsgany Ballistic Lok.)
11 . Thrust ot altitude 3150 pounds
’ Specific impulse (vac) 230 seconds
Total impulse 116,400 Ibs/sec
Burning Time 37.5 seconds
Propeliant Solid

The sequence of events for the
powered flight from launch at AMR
to injection info orbit is given in
Table 1. The payload will be placed

-y

in a 400 nautical mile circular orbit
having an inclination angle of 51
degrees. Orbital life is expecied o
be five months.

PAYLOAD OBJECTIVES
The 270 pound, cylindrical payload
will be 42 inches in dicmeter and

17 inches in height. Payload equip-
ment includes 2 television cam-

eras designed to observe, record
and transmit weather data. Power
sources include sixty 20-volt nickel-
cadmium chemical batteries and

7344 solar cells 1o recharge the
balteries. The solar cells, instalied

of the satellite will furnish an aver-

i

r

o
S

age output of 13 watts for the first |
140 days of vehicle life. Once during oug,orbtl the
satelfite will be interrogated and reprogrammed from

a ground station. The two television cameros have °

different resolution capabllities and coverage pal-
terns fo permit observation of a wide variely of cloud
palterns. Two modes of TV system operation are
possible. When the satellite is within radio commu-
nicafions range of a ground station, pictures may be
taken on command and transmitted directly to earth.
When the satellite is beyond radio communication
range, camera operation is controlled by a dock
and programming circvits and the images recorded
on magnefic tape for readout during the next pass
over a ground station. Four beacon iransmitters are
installed on the bottom side of the satellite to facili-
tate tracking. '

OROUND SUPPORT STATIONS

The Air Force ground station at Keena Point will be .

used fo support this program. Tracking and data
acquisition will be conducted on 108 mes and com-
mand tronsmission on 140 mes. Required modifica-
tions to the TLM and VERLORT radars are in progress.
Use of this support station will result in: {a) minimum
cost by maximum use of existing facilities, (b) mini-
mum equipment modification and operation effort,
and (c) a satisfactory system configuration with mini-
mum complexity. Use of this facility also will benefit
the SAMOS and MIDAS programs by ofiaining an
early buildup of experienced personnel,
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TABLE I. TIROS POWERED TRAJECTORY PLIGHT PLAN

Vertical kft-off

Stage | pitch progrﬁm b.gihs

BTL guidance begins Stage | closed-loop steering

End Stage I pitch program; end Stage | steering

Stage | constant attitude flight

MECO~Stage [ main-engine cutoff »

3.8 sec of vernier operation prior to siogo I-Il separation
Stage Il s.pcﬁﬁon and lgn-iﬁon; begin Stage Il pitch program
BT guidance applies yaw rate command fo yaw right
BTL guidance begins Stage 11 closed-loop steering
.mtiso_n nose fairing

BTL discrete ends Stage If pitch program

BTL guidance ends Stage il cosed-loop steering

BTL guidance applies yaw rauv coﬁmand fo yaw left

BTL discrete spins up third stage and payload—120 rpm
Stage Il cutoff—SECO; begin coast period
Stage II-1l] separation

Fire Stage Il rocket

Separate payload from Stage H!
De-spin pcyloud—i 2 mpm

0-10 sec.

10 sec.

90 sec.

130 sec.
130-159 sec.
159 sec abproximhly.
159-162.8 sec.
162.8 sec.
166-170 sec.
1728 sec.
182.8 sec.
SECO—10 sec.
SECO~7 sec.

SECO—6 sec. to
SECO—4 sec.

SECO-—2 sec.

SECO (Approximately 273 sec.}

SECO—1.5 sec.

SECO-550"* sec fo
SECO--587 sec.

" SECO~597 sec.

In orbit

WDLPM-4 126



WDLPM4 126

MONTHLY PROGRESS—TIROS PROGRAM
Program Administration

®  During December the scheduled launch date of
27 Janvary was cancelled as a result of a NASA
request for additional fime to prepare the payload.
During Janvary the rescheduling of the ABLE-4 THOR
fiight prevented the establishment of ¢ firm TIROS
launch date. However, 29 March has been accepted
as the target date, '

Technical Progress

@ At the request of NASA, new trajectories were
established for powered flight and instantoneous
impact prediction, These changes were required fo
preclude any nominal or 3-sigma probability that
impact could occur on any part of the European land
mass. The powered flight frojectory selected on o
basis of the impact requirement, has the following
characteristics;

Lounch aximuth ............... .. 46.5 degrees
Inclination cagle ............... . degrees
Pohnolnmam’ ..... m.wdnnundbnd

43.97 degrees sast
Coost time ........ocvnvnn...... 424 seconds

The following changes 1o the TIROS vehicle are
required by the new trajectory;
S Telpheme s ond eqwtion, ovidonen syt
Resetting of tirst and second stage avtopiiot control consiants.
Resetting of second stage coast timer.
The new trajectory has been submitted fo NASA for
approval. The Recessary changes 1o the vehicle and
the Detailed Test Objectives document can be made
without delay to the anticipated launch date, pro-
vided NASA approval is obtained early in February.
No changes in range safety requirements or in Mill-
stone, Massachusetts beacon antenna locations or
patterns appear 1o be required,

" ® The design of the second siage retro system was

established and qualification tests conducted dur-

biiif

in§ December. The design of the third stage/payload
Separation system was established during December.
The design includes;

delay third stage/payload separation approximately
25 minutes after third stage burnout. The timers have
'homob«lcmchankmcsﬂmomdfortho

The fimers and batteries were delivered and quali-
fication tested during January.

2. A separation spring capable of providing a
nominal separation velocity of 5 feet per second.
The spring was fabricated and tested during Janvary,

® Development and qualification testing of the
third stage/payload separation system components
was completed during Janvary. With the delay in the
launch date the following additional tests will be
performed:

1. Vibration testing of the second stage retro
system. .

2. Vibration testing of the third stage/payload
separation system, '
These are in addition to the normai component qual-
ifying testing program and are being made only to
provide additional confidence in the system’s ability
to operate properly during flight. The tests will use
flight type hardware and will consist of vibrating
the system through an estimated flight predicted
environment.

® All system design and qualification testing will
be completed early in February,

Y Ry
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Figure 1,
Drawing of AGENA "B
Propalision system,
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The AGENA vehicle was originally designed by the
Air Force for use as the basic satellite vehicle for
the Advanced Military Reconnaissance Sotellite Pro-
gram (Weapon System 117L). The vehicle was
designed to be boosted by an ATLAS ICBM and
basic dimensions were derived from this booster
selection. The type of trajectory possible using the
ATLAS booster, coupled with the stringent eccen-
tricity requirements of these programs, led o
selection of a satellite guidance system suited fo
accomplishing orbital injection in a horizontal aifi-
tude. This led to the development for the AGENA of
an opfical inertial system for vehicle guidance and
gas ets for orbital attitude control. The Bell Aircraft
LR81-Ba-3 engine (Bell Hustier engine developed for
B-58 aircraft) was chosen for AGENA propulsion due
fo ils advanced state of development. The YLRS1.
Ba-5 version of this‘engine was developed to provide
increased performance through the use of ultra
di-methyl hydrazine (UDMH) fuel instead of P4,
Accelerated flight testing of the AGENA vehicle and
its subsystems became possible when the DISCOV-
ERER progrom was created, based on the low cost

and early availability of the THOR IRBM, and a study
which indicated. that the AGENA couid be flight
tested successfully in low altitude orbits. DISCOV-
ERER fiights to date have been characterized by
completely successful performance of the AGENA
“A" vehicle,

Progress in the design of payloads for the MIDAS
program created an urgent need for the aftainment
of higher alfitude orbits. As a result a modification
program was initiated to develop the AGENA “B*
configuration. This work was authorized by ARPA
Order No. 48 and continued under ARPA Order No.
96. On 17 November 1959 program responsibility

" was assigned lo the Air Force by the Secretary of

Defense. The AGENA “'3* configuration includes the
addition of a single restart and extended burn
capability to the engine and propellant tankage of
twice the AGENA “A» capacity. The engine (Bell
Aircraft Model 8081), for use on this vehicle, is
officially designated USAF Model XLR81-Ba-7, A
subsequent version, XLR81-Ba-9 (Bell Aircraft Model
8096), with o noxzle expansion ratio of approxi-
mately 45:1 will further increase performance capa-

38




bility. The AGENA g configuration has increased Payloads may be inﬂollid on the AGENA forward

the effectiveness of the payload weight/orbital alti- equipment rack, or distributed throughout the vehicle.

tude relationship for this vehicle. This reduction of An ejectable recovery capsule h

as been devéloped

payload restrictions has increased greatly the poten- for the nose section of the AGENA vehicle and flight

tialities of using the exiremely reliable THOR asan tested in the DISCOVERER pro

NOSE CONE

gram,

NOSE CONE

FUEL AND
OXIDIZER '

TANK
SECTION

?ksemnmon

PLANE

SPHERES

-ULLAGE ROCKETS
NGINE (UDMH) |

~~—FUEL AND
: OXIDIZER

TANK

SECTION

AGENA “pA" -AGENA *p»
1,370 Weight—Inert : 1,600
6,550 Impuise Propeliants . 13,100

Fuel (UDMH)
Oxidizer {IRFNA}

GROSS WEIGHT {liss.) 14,800

Pyrotechnics 100
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VEHICLE meomplmdondm.nmd.smpp.dbscm
} " Test Base on 21 December,

Program Administratios ®  The resuns of design studies ind_leote that o
® In occordcnooﬁfhmndmoan‘toARPA Order common airframe design from the forward *quip-

- " Air Force, ' - ® One XLR81-80.7 enging (Bell Alrciaft Model
} 8081) is o the Santg Cruz Test Base for hot firing
Yechnical Progress tesis in the Propulsion test vehicle assembly, Three

out. All prior vehicles are ot Vondoﬂborg AFB under. during these fests. ,"" second engine is ot LMsD,
going prelaunch Preparations, The fires AGENA “g Sunnyvale, California, This m_ngh‘t‘. ,is scheduled for
vehicle ifor the second phase of fh DISCOVERER U5 on the firt four AGENA vp flights of the
Program) s in the Modification and Checkout G, enter, DISCOVERER Program. The second engine is the first
It is led for shipment the Santa Crug Test flight article for this phase, Prollmincry flight rating
*Chedy Ao oo rebicle for s of the 081 angine have been marr Bl
. Alrcraft and are scheduled for completion late in
the first SAMOS flight is undergoing systems chocks February,
in the Modification and Checkout Center. The
AGENA “p vehicle for the first MIDAS flight was ® Delivery of the first XLR81.Bg-9 engine {Beli
accepted by the Air Force on 2 December, shipped Aircraft Mode) 8096} is scheduled for 15 February,
to the Atlantic Missile Range on 5 December. Modi. This engine incorporates @ nozzle extension increas.
- fication and checkout of the second MIDAS vehicie ing the eXpansion ratio 1o 45:1. .

Figare 2, Final assembly of AGEN 4 "4 (xpper right) and ond it scheduled for nse on DISCOVERRER XVIL This vgr
AGENA "B (loye, loft) svebicles AGENA » g vebicle confignration includes doxbly Propellass ien} .

shown js Programmed for frss SAMOS Righ. AGEN4 “B” single restars o%d extended bupy 1240 secondy) sapabilities,
vebicle shown i she firsy Right article of his configaraion :

Lt bk R

tRe
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Figare 3. AGENA “A” vebicle, scheduled

Jor sse on the frs MIDAS Right, being

anlonded from ven Tor air shipment 10 the -

Aslantic Missile Renge. The AMR facilities

chock vebicle had been air shipped « fou

days earlier, 4)) bandling oquipmens per.

forsed Satisfactorily dwiing both of shese -
Operations , , ,

« . . Vebicle shown jus brior 0 being loaded
aboard C-130 aivcraft (above), Vebicle wosnted
i% transporiation dolly shown loaded aboard dip.
eraft (right),

J4
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Able - Star
, _

This program will develop a versatile and effi.

. cient upper stage for use with varied booster/vehicle
combinations. This stage will have basic design fea-
tures proven in the dependable AJ10-101 stage
used on the THOR/ABLE vehicles. improvements
being made include: (a) increased propellant capac-
ity; (b) a multiple restart capabilily; and () g full-
time attitude control system to operale during coast
Periods as well as powered flight. These improve-

that of the three-stage THOR/ABLE vehicles, This
will provide increased reliability and accuracy.

This stage will be suitable for mating to THOR,
ATLAS of TITAN space boosters and can be
modified to accept a solid propelignt third stage,

Falal.tREaTEiNG 1)
LU ‘
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| MONTHLY PROGRESS—ABLE-STAR VEHICLE >

Program Mmhllfraﬂon

®  The development of the ABLE-STAR (AJ10-104)
propulsion system was completed during Janvary; A

with coolant acid temperatures approximately 20
degrees higher than anticipated for flight conditions.

Delivery Schedules

®  The first flight Propulsion system was' delivered
to the Air Force on 19 Janvary. Delivery of the
remaining four units is scheduled for ¢ February,
15 March, 22 April and 20 May. .

Flight Schedule

The flight schedules for vehicles using this second
stage are reported in the TRANSIT and COURIER
sections,

K3



RETRO & POSIGRADE ROCKETS
ROLL JETS HEAT SHIELD
ENTRANCE HATCH N T

HORIZON SCANNER

ESCAPE ROCKET PITCH & YAW JETS

4

PARACHUTE

JETTISON
ROCKET

POSIGRADE
RETROGRADE

WEIGHT AT SEPARATION APPROX. 243 LBs,

ORBIT INCLINATION 33 DEGREES :
ORBITAL ALTITUDE 105-115 MILES (n) HEAT SHIELD ABLATIVE OR SINK
ORBITAL CYCLES 3-8

RECOVERY AR 8/0R WATER OR LAND -

RIFI™ ~s 1=y gy
%eez-; [ sér“L
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~GONFIDENTHAL

Project MERCURY represents the transitional th ing ten ATLAS boosters modified in accordance’
between this nation’s cumulative achievements in space with program objectives and pilot safety factors, and -
research and the beginning of actual space travel by (b) determination of trajectories and the launching
man. The primary Program objective is to place a . and control of vehicles through injection into orbit.
manned satellite into orbit about the earth, and fo- The division of responsibilities for this program is given
effect a controlled re-entry and successful recovery in Table 1. Specific details of AFBMD support are given
of the man and capsule (Figure 1). Unmanned 1CBM . in Table 2, ’ :
trajectory and near-orbital flights, and unmanned Maijor contractors Participating in the AFBMD portion
orbiting flights will be used fo verify the effectiveness ‘ of this progrom include; Space Technology Labora.
and reliability of an extensive research Program prior . tories, systems enginesring and technical direction;
to manried orbital flights (Figure 2). The program will Convcir-Astronautic:, modified ATLAS boosters;
be conducted over @ period of nearly two years. The GE/Burroughs, ATLAS guidance equipment; and Rock-
initial R&D flight test was accomplished successfully eidyne, engines. All of these companies also provide
in September 1959, The total program accomplish- special siudies and' engineering efforts peculiar to
ment is under the direction of NASA. The primary meeting Project MERCURY requirements,

RESPONSIBILITY:
AFBMD meee
NASA e

LEGEND | _ — —-©
—~

ESCAPE ! | 7
ROCKET / /
I S
CAPSULE / /
i . (®)BALLIsTIC TRAJECTORY
ATLAS P TO SIMULATE REENTRY CONDITIONS
~ BOOSTER [ NEAR ORBITAL INSERTION, IMMEDIATE
I REORIENTATION, DECELERATION, REENTRY
!/ ATLANTIC RECOVERY

FULL ORBIT 3-18 oRgiTs 105=115 N. M.
@ WEST COAST REENTRY ATLANTIC RECOVERY

WDLPM 4 126

L2




PROJECT MERCURY

NASA Rospomlblllty

Booster-Capsule integration

Capsule
Ground support
Recovery
I L
Flight 1 Flights
, 2-,10
Laboratory Flight
Capsules - Capsules
{NASA) . (McDonnell)
|
Re-entry
heating,
dynomics,
recovery
—

Unmanned non-orbital flights

Manned and unmanned orbital flights

Launch from AMR )

Earth track 33 *N/33°S/Lat, (for orbitaql
flights)

3-18 orbits

Orbit capability 28 hours

Orbit weight 2500 Ibs.

Orbit olfitude 105-115 n.m,

Avtomatic pilot safely equipment with

manual backup '

WDLPM-{ 126

AFBMD ...m;a...u.,

N

Booster
ATLAS “p*

l

Moadified
1

Eow guidance antennae
Thin skinned tanks
Shifted tank bulkheads
Light weight thryst structure

f_ Capt_ulo separation mechanism
' Interface electrical connections
LOX dome protection
Programmer Modified
Range safety destruct fime delay
JAbon-unsing system

Detects dangeroys variations
Launch In tonk Pressures, guidance,
thrust power, aititude and
sustainer hydrautic pressure.
Can initiate escape sequence

Integrated cwnldWanludlng pilot insertion _
and capsule countdown. AMR launch Stand 14—
odapted for pilot and capsule, :

GE ground guidance equipment modified to
provide: (a) real fime data, (b) additional discrete

- command signals during powered flight,

Launch azimyth,
(a} Bollistic frajectory—10g*
{b) Orbital trajectory—072°




AFBMD Ruponslbllity
in support of
PROJECT MERCURY
NASA HS-36
includes;

Design, engineering studies Launch support
Equipment madification Trajectory data
Hardware fabrication Missile allocation
" Flight scheduling
Provide ten (10) . Modify boosters for NASA prefim. Launch, control and define trajectories
ATLAS 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 suppors of PROJECT MERCURY.

MONTHLY PQOGRMOJ!CT MERCURY
Program Administration

®  Estimates of Project MERCURY funding are being
revised, based upon the cost of 14 ATLAS boosters,

booster was transferred to the ABLE program in
September. it appears that the revised estimate will
be in the areq of $50,000,000.

® A revised Project MERCURY Development Pian
is being coordinated and, when formalized, will
reflect program changes including revised funding
esfimates, revised launch schedule {to include 4
additional flights), and newly defined task areas
requesied of AFBMD by NASA.

® NASA has revised the mission of the second
MERCURY launch, designated MA.1, Originally

capsule, the reoriented mission calls for use of o
McDonnell Capsule shell containing test components
and instrumentation designed by NASA. The change
in mission will hecessitate alteration of the frajectory,
configuration, test objectives and datq measure-

tions are that ATLAS booster 50D, already modified
and accepted for mating with a McDonnell capsule,
can be remodified to match the revised payload in
time 1o support the late May or early June launch
date, : :

Technical Progress

®  Performance of the Project MERCURY/ATLAS
boosters was discussed among NASA, AFBMD/STL
and Convair personnel ot meefings held early in
December. Although data is stilj being refined, it
cppoanthefcsaﬁtfomryvdodfypudcbn be
obtained for a 105 n.m, orbit in conjunction with the
boosting of a 2,508 pound MERCURY capsule (orbi-
tal weight). Weight reductions on both booster and
capsule are being considered fo enhance marginal
performance at an orbital altitude of 115 a.m,

® The first Factory Roll-Out Inspection, one of the
special procedures initiated under the Booster Qual-
ity Assurance Program, was conducted during Jan-
vary. Under this new ) ATLAS 50D was

quality control personnel. As sfahd earlier, ATLAS
50D must now be remodified to meet NASA’s new
requirements. After completion of this remodification,
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PERISCOPE ¢ UMBILICAL
DOOR

FLOTATION BAGs
ACCESS

Figare 3, McDounelj capinle shall 1o by carviod on J«M
MERCURY /ATLAS test fight, '

gram are being realized, |n addition fo the Factory 4
Roll-Oyt Inspection, the Quality Assurance Program
includes the special selection and marking of critical Q

Components (see figure 3).

® The MERCURY Safety of Flight Review program

has initiated as an additional means of enhane-

ing astronaut safety factors, Meefings were held .
during Janvary to establish preliminary basic crileriq v

and organizational structure for s program, ’
Included will be q complete review of the ATLAS Q

booster qng its integration with the MERCURY cap- * 4 STBO

sule, physical mating of the booster and capsule,

and checkout of the capsule systems that control, .
monitor or operate booster functions, Basic objective Figure 4. (above) Design used 45 ify components which

. N bare begn snbjected 19 “added reliabilisy" selection and
of this program is 1o mfw. flight readiness of the inspection requiremenss for Projecs MERCURY. Symbol in
ATLAS and its compatibility with the MERCURY CORLOr is aslronomical representation ssed for mercury, R in

capsule. circle js o “relinbilisy reminder,”
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PROJECT 609a

Hyper-Environment Test System

of emphasis are the three significant guides to pro-
_gram accomplishment, ECONOMY ;5 being achieved _

Figure 1. Three vaviations of Projecs 6094 vebicle
demonsirate the mim’onmcili:y of the progress.




by long range planning and maximumvinfogmb; with
other programs, Use of the basic fyu'mtcg'e, solid pro-

effect an economy in vehicle development, N-cessc_ry
modifications include Provisions for stabilizing the

an economy by permitting fests and experiments fo be .

conducted on regularly scheduled ballistic missile test
flights whenever possible withous delaying schedules.
Economy in the operational phase will be exercised by

the use of this low-cost vehicle os a standard flight test .

platform to Perform scientific and military experimen-
tal research in support of all Air Force facilities. REL).
ABILITY will be obtained by a nine or ten vehicle R&D
flight test'program, at least four flights of the basic
SCOUT, and maximum use of knowledge gained in

results in the following flight capabilities; () vertical
probes having a wide variance of payload weight/
atfitude combinations; (b) boost-glide trajectorles; (c)
ballistic missile trajectories; (d) downward ,
high-speed re-entry profiles, and (e) ful} orbit to

Mpe e gy 0 ™ | f
JI i |

approximate maximum of 400 miles with 150 pound
payloads,

Program Management—An abbreviated develop-
ment plan, covering the R&D phase only, was
approved on 9 Janvary 1959. Funds in the amount of
$8,180,000 were made available for this abbreviated
Portion of the program only. A letter was issued assign-
ing management responsibility to AFBMD, with empha-
3is on integrating the Program with the scientific and
military research experiments conducted on regularly
scheduled ballstic missile flight tests (Pigayback pre.

Figers 2.
Fo‘:';ilm
possible ssing
difforons
arvengemenss
of Projecs 6094
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Program Administration

® On 6 January avthorization for commitment ang ® The design foctun.a of the first 6094 vehicle
obligation of fiscal year 1960 funds amounting fo (unguided) were estoblished in o meeting held ot
34.}2 millions was received from Hq ARDC, Chance Vought angd attended by AFBMD Personnel.

®  During December, the leter contract with Aero. ® AFBMD personnel visited the Atlantic Missite
nutronic for payload, test, and Systems integration Range 1o Present a briefing on Project 609A. Range
was definitized and a coniract was hegotiated for q safely and launch complex requirements were dis.
total cost, with no fee, of $2,676,000. A purchase cussed in detuil, Launch pad 18A win be used for
réquest was initiated for $1,536,000 1o increase the unguided vehicle and pad 188 will be used for
the previous incremenial funding of $140,000 1o guided flights,
$2,676,000. Purchase requests were initiated also for ® The thirg rocket has modified
the fransforoffundstoNASAmfollowsx $500,000 stage \

’ : s a result of two instances of case burn through
for rocket motors; $1,000,000 for guidance and dori Six shat,  firings of th fied
control subsystems; and $600,000 for cirfromes, , Oring test runs. Six static rest ngs ¢ modifie
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in the Lunar area; SR 192 () Strategic Lunar Sys-
tem, and SR.183 V) lunar Observatory, There is one
study in Iho‘innrplcnolcry' area: SR 182 (U) Strategic
lmorplanotcry System,

2. The objective of SR192is10 defermine military
Posture in the lunar areq which Is defined as the
surface of the moon and the area in its surrounding
gravitational field, This is a broad conceplual type
study which wilj examine all facets of military opera-
tions such as offensive, defensive, and supporting
systems. This study was funded with $600,000 in
Fiscal Year 1959 and final reports from the con-

tractors are due ar AFBMD by February 1960, In v

addition to the three funded contractors working on
this study, there are three voluntary contractors.
Consoquonﬂy, the total effort being applied is esti-
mated as equivalent to one million dollars.

3. An obvious military requirement in the lunar area
will be o surveillance and intelligence collection sys-
tem. Therefore, SR 183 {U) Lunar Observatory was
initiated to examine this problem. The objective of
this study requirement is 1o determine & sound and

and on the lunar surface can also be watched. All
possible types of Sensors and their probable ranges
will be examined. This study will also include the
means of logistically supporting and establishing the
lunar base. This study was funded with $420,000 in
Fiscal Year 1959, Three contractors were funded
and three additional contractors are performing the
study on a voluntary basis, Consequently, it is esti-
mated that this study has the equivalent of $1.5
miflions being applied to it,

4. The interplanetary area is being studied under
SR 182 () Sirategic Interplanetary System. The

military missions and the type of equipment neces.
sary for operations in the interplanetary oreq, ‘This
area is being studied separately from the lunar areq
because the operational problems involved appear
to be somewhat different, the distances are much
Qreater; our present knowledge of the area is lim-
ited, therefore, special types of navigational and

* Propuision systems will be required. This study was

funded with $285,000 in Fiscal Year 1959 which
has been distributed among thres contractors. Conf
tractors’ final reports are due at AFBMD in Feb.
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