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FOREWORD ‘
The SNAPSHOT Program is included for the first time in this month’s

was successfully placed in orbit on 13 Sopfunborlooﬂorcndeupwl.
performance were nominal throughout the flight. Although capsule
inpcdéccurndapmximchly 70 n.m.moflhophnmdm
fecovery was effected. The mission is considered extremely successfuyl.
As a result of the datg oblaimdfromthoﬁmm.ﬂldmm
changes have been made in Procedures and 1o the AGENA vehicle.
TbcncxtlcunchissdndﬂodhhinOdobor.
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development and. flight jesting of two- vehi-
cles, using the Douglas DM-21 Space as the

" The DISCOVERER Program consists of the désign, D

ﬁmuagoboahrmdmoAGENAufbcucond
stage, satellite vehicle. The program was established
early in 1958 under direction of the Advanced
Research Projects Agency, with technical manage-

ment assigned to AFBMD; On 14 November 1959,
Program responsibility was transferred from ARPA

to the Air Force by the Secretary of Defense. Prime
oonltodorfortbpprogmmislockhudMiuiloond '
Space Division. The DISCOVERER Pmm_m will per-
form space research in support of advanced satel-

lite programs.

PROGRAM OBJECTIVES

(a) Flight fost of the sateliite vehicle airframe, pro-
puision, guidance and. control systems, auxiliary
power supply, and telemetry, tracking and com-

mand equipment.
(b} Attaining sateliite stabilization in orbis.

Tc) Obtaining mtollifc internal thermal envim;imenl

data, r

(d} Testing of techniques for recovery of a capsule

sjected from the orbiting satellite.
(o) Testing of ground support equipment and devel-

opment of personnel proficiency.

() Conducting bio-medical experiments, including r
injection into orbit, re-entry and recovery.

PROGRAM SUMMARY

Early launches confirmed vehicle flight and satellite
orbit capabilities, developed system reliability, and
sstablished ground support, tracking and data acqui-
sition requirements, DISCOVERER vehicles are
launched from Vandenberg Air Force Base, with
orblfdoporaﬁondconmloxordudbylthmdﬂh
Test Center, Sunnyvale, California, and recovery,

' operational conirol by the 6594th Recovery Control

Group, Hickam AFB, Hawail.

;l'rccking and command functions are performed by
the stations listed in the Table on Page A-4. A history
of DISCOVERER flights fo date is given on Pages

A-5 and A-6. 4
(ULS
ssuenso ~SEEGRET

Impulss propeliants
Other

TOTAL WEIGHT
Engine Mode!

Spec. Imp.esc,, voc. -
Burn fime-sec.

Waeight—Dry

Oxidizer (LOX)
GROSS WEIGHT (tbs)
Engine

Thrust, lbs. (S.L.)
Spec. imp., sec. (SL.)
Burn Time, sec.

e 4

12,950
m
15722
XiRS 1309
16,000

33700
68,200
108,400

- 169,000




. Powered Flight Trajectory . :‘;,:'u':.‘::: 78 . dowaronge, guided
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AGENA "B”

Telemetry ships are positioned as required by the Nose Cone

l specific mission of each flight. Hustrations on the

- opposite page show a typical launch trajectory from

Vandenberg Air Force Base and o typical orbit. An

l additional objective of this program is the devel-

opm.eni of a conirolled re-eniry aond recovery

capability for the payload capsule. The recovery

I gpcmﬁonisclsoshownontbeopposihpoge.An

. impact area has been established near the Hawaiian

: Islands and a recovery force acfivated. Techniques

have been developed for aerial recovery by C.119

I ond JC-130 agircraft and for sea recovery by Air ) Foel and Oxidizer
Force pararescve men and Navy surface vessels. ;

' The recovery phase of the program has provided

advances in re-entry technology. This information Nitrogen
will be used in support of more advanced projects. Sphere &
/
u ¢
Recon —

- Engine (UDMH)
4511 Nozzle (IRFNA)

DISCOVERER/AGENA
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GROUND SUPPORT FACILITIES

e

. —
Facility ~ Equipment* Flight Function
‘
Satellite : ABCD Orbital control, orbit computations and predictions, acquisition
Test Center : data for tracking stations, prediction of recovcry area.
tVandenberg AFB BDEFGHI  Ascent and orbital Iracking, telemelry reception, frajectory
Tracking Station measurements, command transmission.
Downrange BFHI Telemetry reception and tracking during ascent and orbit injec-
Telemetry Ship fion. '

o R
viom . o,

tNew Hampshire BDEFGH! Orbit tracking, telemetry reception, commands to satellite.
Tracking Station ‘ '

"3 *  }Kodiak BDEFGHI Orbit tracking, telemetry reception, initial acquisition on pass
' Tracking Station _ 1, monitor events in recovery sequence.

tHawdiian BDEFGHI Orbit tracking, telemetry reception and kransmission of com-
Tracking Station . - mands o satellite.
Ochy, Hawaii
Tern Island BFGI Recovery capsule tracking.

tPrimary Tracking Stations {have command capability)

A
*Equipment -
A. General Purpose Computer(s) and Support Equipment
. 8. Data Conversion Equipment F. VHF FM/FM Telemetry Station

F Direction Findi ipment
C. Master Timing Equipment G- VHF D; ™ Equ

. H. Doppler Equipment
D. Control and Display Equipment L VHET Antenna

NOTE: In oddition to equipment listed, all stations have inter- and intre-station communications oquipment and
checkout squipment. . -

Hickam AFB D Over-all direction of capsule recovery operations. l




~SEGRET

Flight History

DISCOVERER

i~ T —
DISCOVERER FLIGHTS 0 THRU XX ARE ON PAGE A-6
xxi 261 110 18 Februa Assoinad orbis smecessfully, Non-recoverable, redio-
102 i metric date gathering. ,;(I”I’JAS mppors flighs.
X 300 1105 30 March Lawnch, ascont, Som, coass and orbisel siage
_ m of a8 AGENA bydreslic malfanction,
xan 307 1106 8 April " Anained orbis successfally, Loss of comsrol
vonsed o W‘ofmgt%cfwgm
re-omsyy. 10as ojecied imto mew orbit om
- mm. .
xay 302 1108 8 June Pailed 10 attain orbis because of & second siege
mdlfunchion,
XXV 303 1107 1 Antained orbis cessfully, snle recovered
0 6 June Hhe ocam ofter oo deyr ou bt it iealT
achioved,
xxvi 308 1109 ’ Assai bis . Capsule 7 the
. T gt oo st o
objectives achieved,
xXxvi 322 1110 214 I’dld:owd-orbbbmoofm«abomﬂb
uly e , g
XXvin 309 mn 3 August Fdldkma‘npr&bbmcol-bﬂndufdlanm
ongine 2.
XXX 323 112 30 Auvgust. Assained orbis successfally, recoverad from
Avg sthe oceen afier 4o days on orbis, All od;
*0
xXxx 310 1113 12 Septemb Mmm:fdly.apub ectod on the
| T EETE R
-130, s
objeckiver achisved, d
20061 324 114 17 September . Asained orbic 3 achioved
) ° ~ :l‘mn of e om orbit AGEN, m power
SSLPR-58




R 3 tf"‘f..;
Flight History (continued)
DISCOVERER D=2 AGENA
No. No. No. Might Date Romerks
: AGENA ios on
0 | 160 1019 21 Janvary 1959 ACEN. Mﬁzm XHM |
| 3 102 2 Asiained orbis . T recooved for 514
16 022 8 February “W dlomerry »
] 170 1018 13 April mmmdh R-m 4:-10'..
]} Lawnch, 3 ios, and orbisal booss
1 174 1020 3 June n"d"&"»"""’" wz‘at oyl e
‘ ance of sasellite engine,
v 179 1023 235 June Seme as DISCOVERER II1. v
\'4 192 1029 13 Al obj achieved exceps copiule
Avgust revovers st avessilally schiorsd_ e
vi 200 1028 .19 August Seme as DISCOVERER V., »
il 206 1051 7 November Atlained m‘uf:l:y“‘ ‘:5 400-0)40 power
Vit 1 1 sned orbis i :
[ 2 '2 050 20.N0vomber m 9 W%
Recovery capeuls sjected bus wot recovered,
IX 218 1052 4 1 THOR sbus dows . Umbilical cord mas
February 1960 did wot revecs. Quich docomaes i e ord e
beliwm pressure.
X 223 1054 19 February THOR destoyed &t T plas 56 sec. by Renge Sefesry
Officor, S pitch oscillations censed by boosser
_ evere
xi- 234 1055 15 Aprit Attained orbis saccessfully. Rnozy capsule ejected
on 17th orbis was mot recoversd, objectives exceps
recovery swccessfully achieved.
Xit 160 1053 29 June Launch, ascens, seperation, coass and orbisel stage ig-
26 Failed 10 achieve orbis becass.
| o AGENA srondy dving e ove ovbis becanis
Xin 231 1057 10 August Asiwinod orbis successiully. R copsule ejocted
_ g 9:17“#&.@#10“%@"”%
Xy 237 1056 18 ust Assained orbis X jecsod
Avg nl7tborbitw~amfdlgmm y the
Xy 246 1058 13 September Assained orbis smccessfully, Biocsion end 1
Wmmmf‘”“wmm» being
: resrieved,
xvi 253 1061 6 October Lawnch and ascons mormal. AGENA ailed 10 separate
2 from boosser sud failed 10 sttede orait 2% 10 ¢
Xvi 297 1062 .12 Assained orbis 3 y jecsed
November | et s sty Roeoy copmi ol
XVits 296 1103 7 Decemb. Astained orbis A e
T ok i, R i o
XX 258 1101 20 December Anained orbis . N , radsio-
e e iy, e
XX 298 1104 17 Feb Attained orbis . ?
., ruary Yisain l::;;tf-llg Copsnle did mot re-enter
A6
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Monthly Progress — DISCOVERER
Flight Test Progress ‘

DISCOVERER XXX

® DISCOVERER XXX was launched into a near-
polar orbit from Vandenberg Air Force Base at

1259 PDT on 12 September. All events during.

launch, boost, separation, coast, AGENA burn and
orbital injection occurred as planned. Table | shows
the predicted and atained parameters, —{C}—

® As planned, capsule ejection was initiated on
the 33rd pass with ETPD ot 1555 PDT on 14 Sep-
tember. Capsule re-entry occurred close to Tern
Island, the predicted impact area. The recovery
aircraft sighted the descending capsule ot approxi-
mately 12,000 feet altitude. One of the C-130
aircraft of the mixed recovery force {composed of
C-119's and C-130') snagged the parachute can-
opy on its first pass and reeled the capsule aboard.
It was just slightly over one year ago that a C-119
aircraft accomplished the first aerial recovery of
an object that had orbited in space. This was the

eighth recovery in the DISCOVERER serles. w

¢ The DISCOVERER XXX capsule carried biomedi-
cal test samples. The contents of the capsule are

currently undergoing analysis.. {U)

® A special module fo test both the Barnes and
the General Electric horizon sensors under actual
operating conditions was fabricated and installed
on DISCOVERER XXX. These systems are being
developed for future AGENA vehicles. The effects

of clouds and cold land masses on the outputs of -

these units was determined. )

DISCOVERER XxXXI

® DISCOVERER XXXI was launched into orbit from
VcndonbcrgAirForcoBmatlm PDT on 17 Sep-
tember. All ascent functions appeared normal and
orbital_status was verified. The predicted and at-
lained parameters are given in Table |. Orbital track-
ing ond telemetry dota indicated nominal perform-
ance through pass 32 except for an intermittent
operation of the orbital timer switches controlling
the S-band beacon and the telemetry. Recovery was
planned for nominal pass 33 but ejecfion did not
occur. On subsequent passes, operation of the
beacon and telemetry was erratic. —{€)-

¢  Telemetry coniact with the satellite was again

. established on the 41st pass. At that time there

was no report of 400 cycle power (single- or three-
phase), control gas deplelion was indicated, and
the vehide was unstable, Preliminary investigations
have indicated o 400 cycle power failure sometime
after the 26th pass was the cause of the capsule
ejection failure. —{C)—

® VELA HOTEL instruments were flown on DIS-

- COVERER XXXI. These instruments, mounted on the

engines access door module, consisted of scintillator
X-ray detectors and solid state spectrometer electron
detectors, Useful data were obtained throughout the
active life of the satellite, including the period of
tumbling. These data are being processed and pre-
liminary analysis indicates that valid and useful back-
ground radiation data have been obtained. (U)

® In addition to the VELA HOTEL instruments, DIs-
COVERER XXXI carried cosmic ray monitors and
galactic radio frequency defectors provided by the

: _ DISCOVERER XXX DISCOVERER XXXI
Event Programmed  Actual Programmed = Actual
Apogee, statute miles 256.9 360 2567 255.5
Periges, statute miles 1487 144 149.6 150.5
Period, minutes 1.0 92.41 91.0 90.56
Eccentricity ' 0.0130 0.0257 0.0130 0.0126

YMI.WWNGWMWMMMPWM
mvunmmmoovnnm.

ssurnso “CONFIDENTIAL




Air Force Geophysical Research Directorate. The
cosmic ray monitor is similar to those carried on
earlier DISCOVERER flights; the galactic detector
is o radio frequency receiver for delecling back-
ground noise emanating from celestial galaxies.
Both are part of ¢ confinuing series of experiments

designed fo measure the environment of space.
Useful data were received from both the cosmic ray
monitor .and the galactic detector throughout the
active life of DISCOVERER XXXI. The data are being
Processed and will be furnished fo the Geophysical
Research Directorate for analysis. (V)

SSLPR-59




: AGENA
SECOND sSTAGE y
Weight—

Inart 1763
Poylood equipment - 1,641
:Mﬂ-l : '3.404
-z:- Propeliants 2,950

\
' Oxidizer (IRFNA) ' : _
Other 758 .

. GROSS WEIGHT (be) ~ 17,112 M ,DAS

Englne XIR81-B0-9 |

Thevet, Ibe. (vac) 16,000 .

Spec. Imp., sec. (vac) 2% _
. Born Time, sec.

. 240
Reslort Provisions Yes
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PROGRAM HISTORY

The MIDAS Progrom was included in Waeapon' Sysiem
1171 when WS 117L was transferred to the Ad-
vanced Research Projects Agency. ARPA subsequently

separated WS 1171 into the DISCOVERER, SAMOS

and MIDAS Programs, with the MIDAS objectives
based on an infrared early wamning system. The
MIDAS {Missile Defense Alarm Systim_) Program was
‘directed by ARPA Order No. 38, dated 5 November
1958 until transferred to the Air Force on 17 Novem-
ber 1959. The Air Force directed that the program be
continued under tlie technical guidance of the ARPA

Order and approved the MIDAS R&D Dewelopn_nnt‘
plan dated 15 Janvary 1960. This plan was a “mini- -

mum essenfial” program directed toward the satellite

vehicle and proof of the feasibility of infrared.detec-

tion capabilities. It provided for ten test launches,

two from the Atlantic Missile Range and eight from
the Pacific Missile Ronge. Subsequent authorization
was obtained to utilize two DISCOVERER flights

(designated RM-1 and RM-2) to carry background in near real m on the
radiometers in support of MIDAS. ‘ conirol consoles and operational di s at
. the Control and Display Facility. The racking

and Control Center monitors and controls

A program of complete sysiem development, includ-
ing the ground environment of MIDAS, hds been
Submitted to the Department of the Air Force and
has been approved in principle and objective.
Avthorization has been received fo iniliate aclion
implementing the plan. with reconsideration for ap-
proval to be accomplished subsequent to a success-
ful test launch in 1961.

TECHNICAL HISTORY

The MIDAS infrared early warning payload is engi-
neered to use a standard launch vehicle configura-
tion. This consists of an ATLAS missile as the first
stage and thie AGENA vehicle, powered by a Bell
Aircraft rocket engine as the second, orbiting stage.
The final configuration payload weight will be
approximately 1,000 pounds. '

The first two R&D flights used the AGENA “A* and
ATLAS *D" vehicle ‘programmed tfo place the pay-
load in a circular 261 navtical mile orbit. Subse-
quent R&D flights utilize the ATLAS “D"/AGENA
8" configuration programmed fo place the pay-
load in a circular 2,000 nautical mile polar orbit.

52 SECRET -

the status of the orbital network and the

ground environment. The Point Arguello

Stands are used to launch
satellites into polar orbits.

|

Control Copsold

TRACKING AND CONTRQ

the MIDAS R&D

2Computer .,

@ Fd




Eight MIDAS Sazellites — four each in
#wo orthogonal polar orbitg] m
, e

—at 2,000 n.m,

Sunnyvale
Sasellite Test Center

Point Arguello Launch Cornpl®
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PRESIDENT OF U. s,

MIDAS ALARM EMPLOYMENT

DEPARTMENT OF DEFENSE

OTHER Us L __Nowme ] . OTHER ALUED
GOVERNMENT AGENCIES MIDAS CONTROL AND GOVERNMENTS
‘g DISPLAY FACuITY
R , I
z ' » ’ MIDAS TRACKING &
¢ NOTE: The Air Defense Com. CONTROL CENTER
) mand will operate the MIDAS
: System under the operational .
onirol of CINCNORAD. READOUT STATIONS
9.

. SPACE VEHICLE NETWORK

CONCEPT

The MiDAS System is designed o provide stations fransmit the data directly to the _ '
continvous infrared coverage of the Soviet MIDAS Tracking and Control Center where
Union. Surveillance will be conducted by it is processed. It is then displayed and l

n.oht sotelie vehicles in accurately posi evoluated in the MIDAS Control and Dis.
tioned orbits. The areq under surveillance Facility. If an atack determined o
must be in line-of-sight view of the scanning play "y If an attack is elermin

satellite. The system is designed to accom- be underway, the intelligence is communi.
plish instantaneoys readout of acquired cated to a central Department of Defense
data by at-least one of three strategically Command Pos for relay to the President and
located readout stations. The readout national retaliatory and defense agencies,




Flight History
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Vondonborg AFB

D SUPPORT FACILITIES

MIDAS GROUN

DT i s PR A
H fet2ia g LIS
RN LR

ABCEFGHIIKLMP Ascent and orbital fracking; telemetry reception; trajec
Tracking Station com } command fransmission; reception recording
A and Processing of payload .
Dowurdngo Telemetry GHUNO Tracking and data reception during ascent. (Three ships are
Ships available for this function. Equipmeént is typical.)
Hawaiian Tracking BEFGH) Orbital tracking, telemetry reception, payioad data reception,
Station '
AMR HJ Orbital datg feception,
New Hampshire ABCEFGHIKIM . Orbital tracking; telemetry recepfion; command fransmission;
Station reception, recording and transmission of payload data,
African Tracking BEGJ Telemetry reception and recording during second by,
Station ) }
North Pacific BCEHKP Satellite and Payload data reception.
Station
Kodiak Tracking FJ Orbital tracking. -
Station
Mugy Tracking BEFGJ Tracking and hlom.fryroeqmon
Shlio_n : .
NOTES: (1) In addition 10 equipment listed, all stations have inter- and intra-station
_ communications equipment and checkout equipment,

(2)  Equipment listed is either Presently available or plonned and Opproved
for Procurement, :
. : .
Equipment ‘ © L Doppler Equipment
A. General Pyrpose Computer(s) YHF Telameiry Antenag

Master Timing Equipment
Control and Display Equipment
VERLORT ’

YHF FM/EM T‘hldry Station
PAM FM Ground Siation

SSLPR-59




Monthly Progress—MiDAS
Program Administration

® A Task Group, established by the Director of
Defense, Research and Engineering, to study ballistic
missile defense, reviewed the MIDAS Prograim on
27-29 September 1961. The objective of the group
was fo investigate: (1) MIDAS technical feasibility
and capability, (2) System reliability, and (3) yse and
value of MIDAS warning data. An ADC/SAC presen-
tation to the group was accomplished on 5 October
relative to threat analyses requirements and planned
vtilization of MIDAS waming capability. Six sub-
committees have been established to evaluate spe-
cific technical areaqs in more detail. The Task Group
plans to reconvene during 26.29 October and 1o
publish o report of its findings by 1 November 1961,

Flight Test Progress

to acquire this vehicle have been unsuccessful and
the SAPUT is considered inoperative after nearly 15
months known operation, (Launch date: 24 May
1960} (u) '

®  MIDAS Ill, HEPDEX (High Energy Proton Density
Experiment) telemetry was last obtained on the 591
day. This was as anticipated due to nominal 56 day
battery life of the Power source. Due to apparent
vehicle orientation during the latter two days, addi-
tional data was obtained of importance to the ex-
Periment. The data are currently under analysis, (U)

e Adraft of o report analyzing the data obtained
from the MIDAS il payload has been completed.
The report will be released for distribution early in
October. This report describes the major payload
elements used on the mission and their function. It
also discusses the methods used in gathering and
Processing the readoyt data, An analysis and evailu-
ation of payload performance and the data
Processed is presented. Included in the report are
analyses of the payload thermal design and weather
conditions while the satellite was on orbit, )

Figure 1. ATLAS 105D, the booster for MIDAS v
on Point Arguello Laynch Stand No. 12

o
i

SSLPR-59 !

¢ On the MIDAS i flight some degradation of
payload performance resvited from a solar array
system maifunction. This failure limited the satellite
payload data readout capability and usable infor-
mation was received during only two passes over the
fracking station. The analysis of this datg demon-
strates that when scanning is done in a narrow filter
mode, background IR sources are greatly suppressed.
The fact that no change in system noise was de-
tecied when the payload IR scanner passed from
darkness into sunlight led to the conclusion that
background contributes less toward degrading sys-
tem performance than system noise. The sensitivity of
the IR detector cells was also in agreement with the
values expected for the recorded temperatures, }6{

B7

A
\
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2
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Figure 2. MIDAS v AGENA vehicle during pressyre and temperature test in the

systems teost area. The payload :hrch is suspended on the lott.

Technical Progress
Second Stage Vehicles

® Changes have been made in the High Energy
Proton Density Experiment (HEPDEX) installation on
MIDAS IV, Datg from the solar damage portion of
the experiment on MIDAS Il indicated that the pro-
fon count in the higher energy ranges was less than

Measurements were extended into lower energy
ranges for better definition of the low energy levels,
Minor AGENA discrepancies have been corrected

MIDAS 1V vehicle entered the simulated flight phase

of prelaunch testing on 25 September. Jef
®  After progressiﬁg through the early portions of

system test on schedule, MIDAS v encountered diffi.’

culties during the communications and control tests
and in the guidance and flight contro} response test.

Many of the Communications and Control compo-
nents have been reworked and/or replaced. The
roll and yaw control moment gyros were found to
be out of alignment. Correction of these difficuifies
and re-run of the response fest was accomplished
before the end of the report period. (U}

*. Difficuity in mounting Geophysical Research Di-
reclorale experiments caused a delay during fingl
assembly of the MIDAS V) satellite vehicle. Discrep-
ancies in equipment drawings for several units re-
sulted in mounting rework. Two units were relurned
to the manufacturer for rework because mounting
provision changes were not feasible. (U)

Infrared

¢ The Aerojel-General MIDAS payload develop-
ment effort was redirected this month 10 provide
increased efficiency and keep within budget alloca-
tions. Among the actions that resuited were:

1. Deletion of one Series lil payload
2. Redirection of Series Il reliability program

SSLPR-59



SECRET

3. Deletion of two Series IV payloads {one test
and one spare)

4. Reduction in test equipment quantity
Recap of payloads being procured:
SERIES N} — Asrojet-General

-4 Flight test
2 Reliability ground tests

6 TOTAL

SERIES IV — Admiﬂ-Gmeml

5 Flight test
3 Reliability ground tests

8 TOTAL »
SERIES IV — Alternate Design (Baird Atomics)
1 Engineering test model 2
Facilities

® Facility design plans have been completed for
the Ottumwa, lowa, Tracking and Control Center

technical facilities, Advertising for construction con- -

tract award js delayed pending release of funds,
vy -

® Construction of Point Arguello Laynch Complex
No. 2 is progressing satisfactorily. Earthwork is ap-

proximately 709% complete. Foundations and walls
are being poured for Launch Stand No, 3, the Tech-

nical Support Building and the Lounch»Operaﬁon;
Building. (U) .

®  Modification of Building 6007, one of the Van-
denberg Air Force Base technical support buildings,
is approximately 809 complete. 'Completion is
scheduled for October. Modification work on 18 of
the 20 buildings in the second increment of fthis
package is approximately 15% complete, with com-
pletion scheduled for Janvary 1962, The remaining
Portion of the second increment package will be
awarded if FY-62 Military Construction Program
funds can be made available. (U)

® Modification to technical equipment room areas
ot Donnelly Flats, Alaska, were essentially completed
on 15 September. Installation of supplementary air
conditioning equipment is scheduled for completion
by 31 December, w

® Construction of the Technical Support Building
at the New Hampshire Tracking and Telemetry Sta-
tion has been started and satistactory progress is -
being made. u

® Design concepts for the Satellite Test Annex
(ADDN)-Administration Building are scheduled for
review on 11 October, (V]

Figure 3. The completed
radome ot one of the
three Donnelly Flats,
Alaska UNF telemetry
receiver hulldings,

SSLPR-59
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and the Bioastronautics aspects of the DISCOVERER
Program. NASA was subsequently assigned the
“Man-in-Space" responsibility in the fall of 1958,
On 13 May l959,aMARK_lNomodieoloapadowas
successfully flown on DISCOVERER Ul without speci-

Jml959wifhfourmioopbowd.ﬂlhoughorbn,

and recovery wers not achieved, 600 seconds of
Homdr_yshowod!hocninoktoboingoodeondi—
tion throughout the fiight. Subsequent DISCOVERER
eofforts culminated in preparation of a MARK [} cop-
sule suitable for a small primate which has not been
flown, v

photosynthetic oxygen production, super-critical gas
_ storage, radiation shielding and bio-instrumentation,
Allcompononhunldndulodbboﬂowninm
quent advanced space biocapsule programs. '
An Advanced Biomedical Capsule has
complohdfhomockuppbmofdwllopmm.m.
capsule is designed to canry a fifty pound chimpan-
zee to dititudes of about l0,000n.m.loHlomnghly
explorcand’aumhrodiuﬁonhmrdsoflbo

inner and outer Van Alien Beits. In addition, jong-

term weightiessness effects will be investigated. On
7 November 1960, Space Systems Division approved
continved dcvelopmuuoftheodvmadccpwhh
support of eventual manned milltary space systems.
In July 1961, Hq USAF approved the Advanced
. Technology Program eniitled “Bioastronautics Orbi-
~ tal Space Satellite’ (BOSS). This program. describes
a Bioasironautics Orbital Space System ulilizing the
ATLAS -D/AGENA B vehicle combinafion for launch,
orbit, and recovery of living. subhuman specimens.
Thosy:hmwillbomdfordxodnhorbitlwnd:u
during which large primates will be exposed fo the
space environment for periods from 3 1o 14 days so
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that effects of long term weightlessness, radiation
fields, and extended isolation can be measured and
evaluated for periods of from 3 o 14 days. Results
can easily be projected directly to a manned system
since large primates are quite similar to man physio-
logically and are known to have a rather high order
of intelligence. This is not o biomedical program 1o
collect a great amount of data from animal orbital
flights, but is a sysiem to determine the feasibility
of manned military operations in space.

| Progrcm.. Concept

determination of the biological effects of the space
environment. The Space Systems Division is continu-
ing its aggressive research and development pro-
gram in this technical area to insure that sufficient
bioastronautics knowledge will be available during
the 1963-1965 time period. Present deficiencies in
reaching these goals are: capsule development, life
support system design, biological instrumentation
and determination of space flight stresses {long term
weightiessness, operational experience in the radig-
tion belts, and isolation). Neither Project MERCURY
with its short duration, low alfitude orbit, nor DYNA
SOAR with its low alfitude suborbital flight will pro-

vide data concemning the key problems of long term -

weightiessness and Van Allen Belt radiation, knowl-
edge of which is crudal to manned operational
space systems,

The current BIOASTRONAUTICS Program is furnish-
ing a limited amount of data from aclual ballistic
and orbital flights. Experiments include those made

© On a space-available basis aboard scheduled ICBM

and DISCOVERER Program flights. The Bioastronau-
tics Orbital Space Satellite (BOSS), which is now an
approved Air Force Space Program, will' not be
limited by piggy-back or space-available restrictions.
Data obtained from these tests will be available for
correlation with those obtained from laboratory ex-
periments. The results will be of .supplemental sig-
nificance fo the DYNA SOAR Program and Project
MERCURchdwillbonmcrytotbowcmof
future manned military missions,
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Monthly Progress llOAsmoNAIn'lcs
Small Primate Unrestrained (Project SPURT)

® Six squirrel monkeys are in the final slages of
psycho-motor fraining and conditioning fo the cap-
sule environment for Project SPURT. The animals
appear well and hgve demonstrated good perform-
.ance on the water feeder psycho-motor task. During
the final sighty-hour capsule test on 11 July, the
primate failed 10 respond fo the water flow from
the feeder. Because of this, plans were made 1o
condition several monkeys 1o the capsule environ-
ment and the mission profile. 12

® The capsule and associated hardware are in
flight-ready condition, The launch of the capsule

SSLPR-59

and primate aboard ATLAS 32E js presently sched-

uled from the Atiantic Missile Range in late October.

Arterial Blood Pressure Transducer lmpkmf.

* A research program has been initiated to de-
velop and test an internally implanted blood pressure
sensor in animals, Initial efforts are directed foward -
incorporaﬁng @ pressure transducer in o Hofnagei
valve and the technique of implanting such a sensor
within an abdominal artery. The first animal implant
of a profotype sensor was accomplished on 19 Sep-

animal is good. This Program represents further
effort to provide better biomedical instrumentotion
for use in animal space flight oxperiments. (U)



FINAL STAGE

KAGENA ~p~

ATLAS “p~
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The  SAINT (Saiellite Inspector System for Space
Defense) Program has been established 1o develop
and demonstrate feasibility of o co-orbital satellite
inspecior system capable of rendezvousing with
. and inspecting Suspected hostile sateliltes and
assessing their mission,

2. Study and define o SAINT vehicle which could
be used as an ultimate defense vehicle having q

. capability of rendezvous up fo 4,000 navtical miles

with necessary orbit changes.

items required for the ultimate defense system in-
cluding a capablility of negating hostile systems,

SEERET
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Initial studies were conducted by industry in 1958
under SR187. Studies were continved in 1959 by
the Radio Corporation of America under ARPA
confract ond Space Technology Laboratories under
Space Systems Division management. The STL study
was completed 21 December 1959 and the RCA
study 31 January 1960, both indicoting SAINT
would be a feasible system of practical value to
the Department of Defense. SUbsoquomly, the fol-
lowing actions have been taken:

1. AF System Development Requirement
No. 18 published . .... .. ... .. 21 April 1960

2. AFBMC approval of SAINT
Development Pian ceeeeneea 15 July 1960

3. Depariment of Defense approval

of Development Plan . . . ., ... 25 August 1960
4. Air Force Development Directive
No.412 ... .. .. ... .. .17 October 1960

o

Assigned Systems No. 621A. .31 Ociober 1960

6. RCA chosen as Final Stage Vehicle ,
and payload contractor. . - +25 November 1960

SSLPR-59

7. Contract agreement with RCA 27 January 1 961
8. Contract with RCA..... .. .. 17 March 1961

Philosophy -. The philosophy for development of
the prototype vehicle calls for o step-by-step  de-
velopment program with @ conservative choice of
subsysiems and emphasis upon reliability. Ground

Over-all System Unidentified orbiting objecis
will be acquired, catalogued, and the ephemeris

vtilizing available acquisition and tracking equip-
ments. (It is anficipated that, for the ultimate opera-
tional system, the capabilities of SPADATS will be
expanded to provide  additional information sych
as target size, configuration and stability in orbit,
Possibly within 12 hours after detection.) This infor-
mation will be relayed to g Defense Command
Conirol Center which will determine if inspection
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is necessary. Should inspection be deemed neces-
sary, the ephemeris information will be used fo
compute. data which will be inserted into the
guidance system of a SAINT vehicle. The vehicle
will be launched into an appropriate position at a
time which enables the final stage vehicle to go
into orbit with the unknown satellite and inspect it
at close range. This inspection data will be stored
in_the payload for fransmission upon command to
ground stations. After reception by the ground
stations the data will be processed, displayed and
evalydted, to determine the mission and intent of
the unknown satellite.

Vehicle — The SAINT system as presenily en-
visioned, consists of fthree stages including an
active “Final Stage” or rendezvous vehicle. Early
configurations of the SAINT vehicle will consist of
a Series D" ATIAS booster, AGENA “D" second
stage, and a SAINT final stage vehicle. This con-
figuration is shown in Figure 1. Later final stage
vehicles having increased maneuvering capability
and additional sensors would be boosted with the
ATLAS/CENTAUR. The final stage vehicle (Figure 1)
will include a radar seeker, launch and homing
guidance system, aHitude control, maneuvering pro-
pulsion and a payload. The payload will include
television cameras and various other sensors to

determine the nature of the farget satellite and its

functional purpose. In addition the payload will have
a sloro_go and communications capability.

Feasibility Demonstration — Four flights launched
from the Atlantic Missile Range, are planned for
the feasibility demonstration. The first flight is
schedyled in March 1963 with the subsequent flights
scheduled at three month intervals. The feasibility
demonstration configuration of the SAINT vehicle

will consist of a Series “D" ATLAS booster,

AGENA "D second stage and a SAINT final
stage vehicle. The demonsiration final stage vehicle
weighs approximately 2,500 pounds. In this dem-
onstration (Figure 2), the final stage vehicle will
be programmed o rendezvous with an existing

satellite if one is available in a three hundred 1o -

five hundred mile easterly orbit. If such o sateliite
is not available, a target satellite will be placed in
a 400 nautical mile, 28.8 degree inclination cireviar
orbit by a USAF SCOUT booster. Rendezvous will
be accomplished while under surveillance of

Southeast Africa station and a TV image of the
target, in addition to the telemetered data of final
stage vehicle performance, will be transmitted to the
ground station. The image and data will also be
stored and reod out on command as the vehicle
passes over the Alr Force Missile Test Center. For
the purpose of the feasibility demonstration ren-
dezvous is defined as a closing of the final stage
vehicle with the target satellite to within 50 feet
and a relative velocity of less than one-foot per
second. Station keeping will be maintained for one
orbital period.

Future Development — Continved study toward
definition of an ultimate operational sysiem is being
Pursued simuitaneously with the other phases of the
program. This effort will distinguish certain long lead
type items on which development action must be

capability of the vehicle into 4,000 nautical mile
orbits with the necessary siation keeping and in-
spections of mulfiple targets as well as more exofic
sensor capability. For example, a sensor capable
of detecting a nuclear warhead is most desirable.

'Effoniswmnﬁyundomaytoprouodwiihihe

development of such a sensor.

Program Management

Space Systems Division management of this program
is based upon the associate coniractor structure
composed of a First Stage contractor, Second Stage
contractor, Final Staqc Vehicle contractor, and Sys-
fems Engineering and Technical Supervision con-
tractor (Aerospace Corporation). Military support is
provided by the Space Detection and Tracking Sys-
tem through the Air Force Command and Control
Development Division, and by the 65941h and
6555th Missile Test Wings.

Facllities

The demonstration program will utilize existing
launch, tracking and data reduction facilities inso-
far as possible. However, some additional ground
support equipment will be required at the Ajr Force
Missile Test Center and at the Southeast Africa
tracking site.

SSLPR-59
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Monthly Progress — SATELUITE INSPECTOR
Program Administration

®  Aerojet-General Corporation was selected on
29 September to design, fabricate and test the
SATELLITE INSPECTOR target. The target is o light.
weight, collapsible, cluster of eight trihedral corner
roﬂcdoﬁn formed by partially metalized Mylor pan-
els. ' »

. Piolimincry letter contract for ATLAS "D hard-

ware and launch services was signed with Generul
Dynamics-Astronautics on 8 September. (U)

®  Representatives of Lockheed Missiles and Space
Company, RCA, Aerospace Corporation and Space
Systems Division attended an integration meeling to
discuss interface considerations between the final
slage vehicle and the AGENA “D" second stage
booster. Another meeting is scheduled for early
October with General Dynnmics-Amonauﬁcs, first
slage booster contractor, also in aftendance. (U)
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History

The Atomic Energy Commission Program to devel-
op Subsystems for Nuclear Auxiliary Power {SNAP)
was initiated in 1956 in response to Air Force identi-
fied requirements for long duration ouxiliary power
in earth satellite reconnaissance systems. In mid-
1957 a joint AFBMD/AEC SNAP Coordination Com-

mittee was established with the approval of General

Schriever, AFBMD, and General Keirn, AEC. The
purpose of this commitiee was to coordinate the
SNAP activities of AFBMD and AEC and make recom-
mendations on matters pertinent to Development
Programs. :

The need for nuclear auxiliary power flight tesi-
ing was recognized by Hq USAF in March 1960.
The Abbreviated SNAPSHOT Development Plan was
submitied on 14 June 1960. Approval by Hq USAF
and the Depariment of Defense was granted on 27
December 1960 and Atomic Energy Commission
concurrence followed on 7 March 1961. Subse-
quently, the following actions have been taken:

1. SNAPSHOT Proposed Advanced -
Technology Program Plan

published ... ... .. .. .. . .. 17 April 1961
2, AF Advanced Development

Obsjective No. 28 issued. . . . . . . 4 May 1961
3. Prime Contract Award

o lMSC ................. 17 June 1961
4. AF Development Directive .

No. AT-1 issued ........... 28 June 1961
5. Assigned Advanced Develop-

ment No. 660A .......... 14 Auvgust 1961

Reactors

The SNAP 10A and SNAP 2 avxiliary power sys.

tems being developed by the Atomic Energy Com- .

mission use the same basic nuclear reactor as o heat
source and employ a liquid metal heat transfer loop
to the converter. The SNAP 10A generates 500
wails with a static thermoelectric converter and the
SNAP 2 generates three kilowatts with o dynamic
turbine-alternator. SNAP 10A has been conceived
and designed for MIDAS applications and will be
used in advanced versions of that system if proven
in SNAPSHOT tests. Both units will be designed to
minimize radioactive hazards, Among the advan-
tages of the SNAP systems as opposed to solar
Power supplies is their ability to provide power
during prolonged eclipses, the 350-hour lunar night,
and at great distances from the sun. Electrochemical

w SEERET-

and/or thermal energy storage devices can be
eliminated from nuclear systems if they prave to be
unreliable, whereas such devices are vital to solar
power units. Furthermore, nuclear power units do not
require vehicle orientation and stabilization as do

sofar supplies.

Radiological Safety ‘
The Atomic Energy Commission, by law responsi-

. ble for reactor safety during deveiopment, will share

with the Depariment of Defense the responsibility
for safety through the flight testing period. The
operating agencies will pursue radiological sofety
as a range safety matter. The Air Force Special
Weapons Center has been assigned Air Force re-
sponsibility for radiological safety and will provide
direction to LMSC in preparation of an Operational
Safety Plan. SNAPSHOT payloads must be injected
into circular orbits exceeding 600 nautical miles
for radiological safety reasons. This orbit will insure
an orbital lifetime of 200 years. By that time the
material prodyced during reactor operation will
have decayed to safe levels before vehicle re-entry
occurs. The reactor will not be started until it is on
orbit ond it has been determined that a sufficiently
long orbitol life is assured,

'Mmmmm

Lockheed Missiles and Space Company has been
selected by the Space Systems Division as the prime
system contractor. They will be responsible for the
AGENA D satellite vehicle and for general systems
engineering and technical direction. General Dy-
namics-Astronautics, on associate ‘ contractor, will
provide ATLAS D boosters and launch services. The
Atomic Energy Commission Division of Reactor De-
velopment has selected Atomics International to
develop, ground test, and produce the nuclear re-
actors. A joint advisory committee will coordinate
activities and identify interface problems,

Facilities

A lounch site focility required by Atomics Inter-
national, the AEC payload contractor, for checkout
of SNAP units prior to delivery in flight-ready condi.
tion will be provided by the Air Force. This may be
regarded as a non-nudear facility, since on-site
reactor operation will be unnecessary. Post delivery
SNAP/AGENA mating and checkout will be accom-
plished by LMSC.

" SSLPRS9
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Program Administration

e A SNAPSHOT secondary payload briefing was
presented at Space Systems Division on 21 Septem-
ber to representatives from the Space Systems Divi-
sion program offices and Aerospace Corporation.
Lockheed Missiles and Space Company defined con-
figurational and environmental restraints imposed by
vehicle design and mission profile as well as power,
telemetry and other services o be provided. Hard-
ware deliveries to meet integration and checkout
fest schedules were indicated. Copies of the Pre-
liminary Specifications for SNAPSHOT secondary
payloads were mode available and attendees were
requested to submit comments indicating the degree
of their interest, and, to the extent possible, outline
the characteristics of suggested payloads.
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Program Objectives

ThoobiodivooflthE.AHOTElehdk'toeon-
duct a research and development program including
experiments and prolotype testing to gain informa-
ﬁonwhidnwilllndfofhodoﬁniﬁonofmopom-
tional space-based system for high altitude nuclear
detonation detection.

Program History

The Panofsky Panel on High' Alfitude Detection, re-
porting fo the President's Scientific Advisory Com-

i : : .

158 Sae 24 1k il i)y I

fo research and development which should be
accomplished in order 1o increase basic understand-
ing of the physical mechanisms involved. The De-
partment of Defense agreed 1o assume over-all

- responsibility with Atomic Energy Commission sup-

port in the high-alfitude detection area. Further, it
was agreed that the AEC would undertake labora-
tory development of the nuclear detection instrumen-
tation undthctthcporﬁonofﬂneffoﬂmwning
measvrements of natural radiations in space should
bcimphmonhdioimlybyfhoDODandthoNASA.
Within the Depariment of Defense, the Advanced
Research Projects Agency was assigned the man-

agement responsibility for Project VELA on 2 Sep-

tember 1959, On 18 September 1959, ARPA issved
Order Number 102-60 to AFSC for o study and
evaluation of the technical and operational factors
associaled with the detection of high-altitude ny-
clear detonations. The initial results were used in
October 1959 to provide the State Department with
supporting technical data for the United States dele-
gation at the Geneva conference. Amendment No. 1
to the original ARPA Order directed AFSC o extend
and refine the original study. It was subsequently
requested thal a joint working group including
AFSC, AEC and NASA tepresentiatives, chaired by
AFSC, be esiablished. The mission of the Joint
Working Group was fo recommend o research ond

| ATLAS

Figure 1. VELA HOTEL J
vebicle configuretion (ri,bt).

Artist’s concepi of peyload

showing soler cells. X-ray de-

sectors and injection motor,

development program which would investigate the
concept of nuclear detonation detection from sotel-
lites. To facilitate conducting the work invoived, the
Joint Working Group formed subcommittees for
payload, space boosters, and communications and
conirol.

Program Concept

On 21 June 1961, the Secrelary of Defense ap-
proved and funded the VELA HOTEL Program. The
Program will consist of five launches from the
Affontic Missile Range, beginning in April 1963
and extending through April 1964,

The launch vehicle for the VELA HOTEL Program will
be dn ATLAS D/AGENA D, Bach vehicle will place

-two spacecraft into a single highly elliptical orbit.

The instrumentation aboard the spacecraft will be
fumished by the AEC and will consist of X-ray,

ssurnso  CONFIDENTIAL



Figure 2, VELA HOTEL drajectory showing the
apogee, On the firss orbit ome peyload mIl be ¢
into orbit approximetely 140 degrees bebind the

O

elliprical
';c:d,ntbcmwbd,thmm

orbit which bas & 200 n.m. iges and & 50,000 n.m.
pis o qu:’lﬁabcﬁ-&ndphcd

gamma ray, and neutron detectors and Geiger-

Mueller - tubes. Each spacecraft will contain o pro-
pulsion unit capable of transferring the spacecraft
into a minimum circular orbit of 50,000 navtical
miles. The propulsion unit of one spacecraft will be
fired at.first apogee and the second spacecraft will
be transferred ot ¢ later apogee such that the
spacecraft will initially be 140° apart in orbit. The
spacecraft will be designed to have an operating
life of six months with redundant telemetry transmis-
sion capabilifies in range of 75,000 nautical miles.

The vehicle will be launched from the Aflantic
Missile Range at an azimuth of approximately 110°,
After AGENA D separation from the ATLAS D, the
AGENA D will program thirough two burns with finai
culoff over Australia. A spin table on the AGENA D
will then spin and separate the tandem payloads.
The two spacecraft will then separate such that at
apogee they will be several miles apart. The pre-
viously described fransfer sequence will then be
initiated. :

Simultaneous tracking of the two spacecraft will be
carried out by the SSD world wide tracking net.
Data will be collected at Sunnyvale Satellite Test
Center, punched on tape and shipped to the AEC
at Albuquerque, New Mexico for reduction and
analysis.

in addition to the major high-altitude portion of the
VELA HOTEL Program, several Discoverer piggy-
back low alfitude polar orbit flights are being -
accomplished which will obtain background radia-
fion data below the Van Allen belts. These flights
carry Lawrence Radiation Laboratory experiments
consisting of X-ray, gamma ray and neutron detec-
tors, PENG (proton-electron-neviron-gamma ray} de-
tectors. and solid stote spectrometers.

The AEC is also inifiafing, as o separate but related
project, a piggy-back flight program aboard Rangers
{Lunar probes), NASA Scouts and Mariners (Venus
probes).



Monthly Progress — VELA HOTEL
Flight Test Progress

*  On 30 August, DISCOVERER XXIX wos launched

carrying the first of the VELA HOTEL/DISCOVERER
“Piggyback” payloads. A second sel of the same
experiments was carried aboard DISCOVERER XXXI
on 17 September. These experiments, which were
developed by the Lawrence Radiation Laboratory
for VELA HOTEL, consisted of scinfillator X-ray de-

tectors and solid state spectrometer electron detec-
tors. During the DISCOVERER XXIX flight, approxi-
mately 35 hours of monitoring was accomplished.
On the DISCOVER_ER XXXI flight, useful VELA HOTEL
data was received throughout the active life of the
satellite, including the period of tumbling. These
data are being processed and preliminary analysis
indicates that valid and useful background radiafion
data have been obtained and that the flights can be
considered successful. (U)

Figure 3. DISCOVERER XXXI engine access door module showing VELA
HOTEL instruments. The scintillator X-ray defeciors, fop, the power sup-

ply,lowukh,nndlbonltdmm,mrigh.lﬁu-
phyﬂedhnardﬂfﬁmmmuhﬂnhvudgh.
The AGENA fvel and oxidizer quick disconnects are on the far right.

ssurns -CONFIDENTIAL "9



LAUNCH |

v:mcus

[AUNCH VEHICLES

ADVENT

ANNA

DYNA SOAR

MERCURY

RANGER-NASA AGENA “B”
TRANSIT




The ADVENT Program will investigate the feasibility
of using satellites in synchronous orbit as instantane-
ous repeaters for microwave radio communications.
A satellite vehicle station in synchronous equatorial
orhit will remain in a fixed position relative fo any
point on the surface of the earth. Active communica-

tions equipment contained in this satellite will receive,

amplify and instantaneously retransmit any message
beamed in its direction.

PROGRAM HISTORY

The Reseorch and Development program for active
communication satellites was initiated by ARPA in
Janvary 1959, Following early research and develop-
ment, a three-phased development program (STEER,
TACKLE and DECREE) was initiated in May 1959 by
Amendment No. 1 to ARPA Order No. 54. Phase |
(STEER) was given priority in order to demonstrate
the feasibility of providing an early UHF communica-
tions capabifity for positive control of the SAC strike
forces. Space Systems Division {SSD) was given re-
sponsibility for the design, development, and flight
testing of the complete system, including launch,
satellite tracking and control, and necessary support
facilities and ground equipment. Aeronautical Sys-
tems Division (ASD) and the U.S. Army Signal Re-

search and Development Laboratory (USASRDL) were

delegated responsibility for the development of the
communications subsystem for Phase | and Phases [}

and lll, respectively.-

CENTAUR second Slage.

Figure 1. Proposed satellite swith
iettisonable feiving mousted o
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In April 1960, Amendment No. 5 1o ARPA Order

No. 54 reoriented the program. The research and -

development effort previously directed toward
providing a ground-fo-satellite-to-aircraft UHF com-
munications capability for the SAC strike forces was
cancelled. A single integrated ADVENT Program for
the development of a 24-hour microwave communi-
cations satellite replaced the former STEER, TACKLE
and DECREE Programs.

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

PROGRAM OBJECTIVES

The primary ADYENT objective is to demonsirate the
feasibility of achieving a military system for micro-
wave communications (surface-to-surface) employing
satellite repeaters in 24-hour equatorial orbit. The
feasibility .of placing a satellite in predetermined

s ~_.§..,
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position in a 19,300 nautical mile equatorial orbit
must be demonsirated. The feasibility of being able
to stabilize the sateliite, control its attitude and orbit,
and"l(o_cp it on station within the required tolerances
must also be demonsirated. The satellite must be
capable of providing broad band communications on
a real time basis at microwave frequencies. The Pro-
gram Plan is based upon the design of a single con-
figuration of a final stage vehicle compatible with
launching by either AGENA “B" or CENTAUR second
stage boosters. ’

The ADVENT Program will consist of the following
flight tests, launched from the Atiantic Missile Range:

Phase One. Thres ATLAS/AGENA “B flights,

" naminal 5,600 nautical mile orbits, beginning March

1962,

Phase Two. Two flight tests, using payload ’spccc
on NASA ATLAS/CENTAUR research and develop-
ment flights numbers 9 and 10, April and June 1963.

Phase Three. Five ATLAS/CENTAUR flights
launched into 19,300 nautical mile equatorial orbits,
beginning July 1963,

Launch Schedule
1962 1963* 1964™
JFMAMJJASON’ JFMAMJJASONDJFMAMJ
1 1 1 URLUUBIBRUERIEE
Launch Vehicles provided by ARMY NASA ARMY

Vehicle Configuration ATLAS/AGENA “B*

ATLAS/CENTAUR

‘Amﬂudfkl’“aﬂ!’“m"ﬁlmwb

sow sader sledy.

G2

-4
\N]
A

SSLPR-59




Monthly. Progress — ADVENT
Technical Pre_gnu
System Studies

® Studies into the effects of equator ellipticity
{deviations of the earth's shape from a sphere} on
a stationary satellite were presented by Space
Technology Laboratories (STL). This effect, not pre-
viously considered, can cause a drift of 60 degrees
or more per year if the STL findings are valid. The
present specified drift is one degree per year and
the orbit control system is designed accordingly.
i .

® Aerospace Corporation reviewed the affect of
equatorial ellipticity on ADVENT missions for Space
Systems Division. It appears that there is a hue

affect, but the actual magnitude is not clearly estab-

lished. Since control capabilities of the present de-
sign should not be changed until the extent of the
changes required is determined, the following action
is being undertaken:

1. Determine whether gravitational effects were
considered in the ellipticity investigations. I not, the
studies should be repeated to include this.

2. Initiate a three-dimensional study to examine
the limits of orbit inclination.

3. Obtain experimental data for the ellipticity
effect from Phase | and Il with the existing vehicle
configuration,

4. Finadlly, evaluate the tﬁeoreﬁcal and experi-
mental results to determine whether design changes
are required.

® A report of an Aerospace Corporation study on
the feasibility of using direct satellite injection was
submitted to the Space Systems Division, The report
stated that direct Final Stage Vehicle injection is

operationally as effective as direct CENTAUR injec- .

tion and is superior in payload capability, }C)

Booster Vehicles
ATLAS

® A draft of documentation defining launch vehi-
cles pre-flight data exchange requirements for Phase
I launches has been completed by Aerospace Cor-
Poration and forwarded to Lockheed Missiles and
Space Company and General Dynamics-Astronau-
tics. Detailed review of data requirements was
accomplished during the 26 September interface
meeting. {U)

® General Dynamics-Astronaufics is presently de-
signing the ADVENT pneumatic system to program
ATLAS Phase 1 liquid oxygen tank pressurization in
a’step function. Pressurization of the liquid oxygen
tank will be increased af launch + {X) time. This
type of pneumatic system is necessary to insure that
the structural integrity of the ATLAS booster will be
capable of meeling ADVENT structural design cri-
teria requirements without danger of intermediate
bulkhead reversal due to over-pressurization of the
liquid oxygen tank. :

¢ Investigation is continving into the feasibility of
improving the ATLAS/CENTAUR performance by im-
proving the Phase |l ATLAS. Items vnder study are:

1. Fluoride additive to oxidizer for additiongl
performance. ) :

2. Substitution of RJ-1 for RP-1 for performance
gain, '

3. Utilization of the Acoustica propellant utiliza-
tion system in place of the General Dynamics-
Astronautics system.

4. Increased performance propulsion system.

3. Thicker ATLAS skin to insure tank integrity for
optimized CENTAUR vehicle.

é. Increase liquid oxygen tank pressure fo meet
ADVENT requirements. jf)

CENTAUR

¢ The Space Systems Division and Aerospace Cor-
poration have been maintaining close coordination
with General Dynamics-Astronautics during prepara-
tion of the new ADVENT/CENTAUR proposal. There
has been approximaiely a six-week delay in sub-
mitting this proposal. Preliminary analysis of data

“included in the proposal indicates that the recom-

mended ADVENT/CENTAUR configuration will not
completely satisfy ADVENT requirements. sef

AGENA

® During the first nose fairing separation test on
23 August the fairing failed fo separate from the
AGENA vehicle. A design evaluation performed by
LMSC resulted in separation system hardware modi-
fications. During the week of 11 September three
successful nose fairing separation tests were con-
ducted utilizing the modified separation system.

serns ~SECRET s



Figure 1. AGENA 1501 during
in the systems test area, This

launch sarly in 1962,

guidance and control subsystem checkout
vehicle is scheduled for the first ADVENT

e Compressor problems at the Langley facility have
delayed the transonic and supersonic wind tunnel
test program. The new schedules are:

1. NASA Langley Facility
Force model tests. . . 25 September-6 Octobar

Pressure model tests. .. .. .. .. 9-20 October
2. lockheed Rye Canyon Facility
Force model tests..... .. . .. 16-27 October

Pressure model tests. 20 October-3 November

o AGENA vehicie 1501 (ADVENT 1) has completed
guidance and control subsystem checkout and is
currently undergoing electrical power supply sub-
system checks. (U) .

® A review of range safety requirements revealed
that insufficient justification exists for an AGENA
vehicle waiver. LSMC has been notified of this deci-
sion and instructions will be issued for procurement
and installation of the ADVENT/AGENA destruct
package. {U)

o . SECRET

-Final Stcgé Vehicle

® Approval from USAAMA is pending on the rec-
ommendation to eliminate the requirement for trans-
mitting random kits. The recommendation was based
on studies which determined that eliminating the
requirement would not affect ucuéity fo any appre-
ciable degree. (51

® Crypto access clearances for Philco Air Force per-
sonnel are awaiting action by the Philco Air Force
Plant Representative. (U) '

¢ An engineering development model of the Aero-
space prolon specirometer was delivered to Gen-
eral Electric-Missile and Space Vehicle Department
on 7 September. GE-MSYD indicated that it ap-
peared practical to schedule the instrument on the
OTv-y ﬂigl!t. )

* Considerable effort has gone into an interngl
review of the Final Stage Vehicle gears and bearing
program. With some exceptions, the present GE-
MSVD program is sound. )
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Tracking, Telemetry, and Command

® The ADVENT T18C hining program was final-
ized and an approved training plan was published

" and distributed. (V)

®  As aresult of the decision to replace the Sylvania
hard tube preamplifier and broad band AM receiver
with the Philco parametric preamplifier and narrow
band ‘receiver, the Philco contract has been
amended. (U)

¢ Follow-on mestings were held with Atlantic Mis-
sile Range and Pacific Missile Range personnel 1o
discuss the possible vie of DPN-71 or DPN-66 to
provide AGENA second burn coverage. Since the
DPN-71 - beacon has not been developed it was
eliminated. The use of the DPN-66 with a TRANSIT
doppler-stabilized oscillator is under consideration;
however, preliminary indications are it will not be
useful on the AGENA flights. The Space Systems Divi-
sion suggestion to examine the possibility of using
the Woomera station for AGENA second burn track.
ing is being pursued. Jef

¢ It has been determined that no interference will
occur between the Keana Point TT&C station and the
Navy Communications Moon Relay siation as long
as they are operated under existing conditions. (U)

Systems Test

¢ The sequence of operations from vehicle prepa-
rafion to launch was reviewed and it was deter-
mined that for the first launch the work flow could
be aided by merging the combined radiation tests
with the Right Acceptance tests during launch pad
operations. This plan was coordinated with the af-
fected coniractors and Afiantic Missile Range per-

. sonnel responsible for launch Preparation and found

to be feasible and worthwhile. This change in work
flow is reflected in Revision 1 of the Launch Test
Plan. Preliminary capies of the plan have been dis-
tributed for coordination to all DOD agencies par-
ficipating in the ADVENT Program. v :

®  Revision 4 of the Launch PRD No. 1600 is ap-
proximately 95% complete. The final draft will be
forwarded to USAAMA on 13 October. (U)

Facilities

* Defailed launch bage facility requirements fo
support GE-MSVYD remote propeliant loading and
servicing of the Orbital Test Vehicle have been os-
tablished and forwarded to the 6555th Test Wing.
The 6555th is currently conducting o survey of exist-
ing Atlantic Missile Range facilities to establish the
most feasible and economical method of satisfying

- this requirement. Results .of these studies will be re-

flected in a detailed design criteria document which
is scheduled for submission to the Space Systems
Division on 4 Ociober. (V]

® Modification of Hanger AA for support of GE-
MSVD and Bendix pre-launch servicing and check-
out activities is Proceeding on schedule. (U}

® Definition of responsibilities and detailed direc-
tion for modification of Atlantic Missile Range Com-
plex No. 12 have been issved to LMSC and GD-A,
The major portian of the electrical modifications will
be accomplished by LMSC; all other modifications
will be accomplished by GD-A. (u)

® A preliminary draft of Pad 36 facility modifico-
tion requirements for ADVENT Phase Iij launches
has been prepared and is currently being reviewed
by the Space Systems Division and Aerospace
Corporation.  (U)

s SECRET o
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Second Stage — ABLESTAR (AJ-10-104)

Thrust (vacuum) 7900 povads Program Description ‘
Specific impulse (vacuum) 277 seconds
lvmluz ( 296 soconds Project ANNA is the tri-service geodetic satellite
< Propeliont TRENA program. The program is designed to satisfy the
< ) _ ol primary military (Army, Navy, Air Force) and scien-

fific INASA) requirements in geodesy. The Navy has

l'» First Stage —DM-21A over-all program management responsibility and is
:d‘:h(mm fovet ;“;‘:::“‘ also responsible for satellite system management.

Burning time 163 seconds The Space Systems Division (SSD) was assigned the

1 Propeliont Liguid Oxygen responsibility for booster system management, which
' B includes providing the booster vehicles, integrating

payloads to the vehicles, and being responsible for
flight operations from launch through attainment of
{ orbit. On 4 April 1961, the Navy officially directed
the Space Systems Division fo proceed with plans for
launching the first ANNA satellite on 5 December
using the THOR Ablestar (Figure 1) vehicle previously
| o purchased for TRANSIT 5A. This has subsequently
. . been rescheduled for 6 March 1962,
Payload Description

I ' The ANNA payload (Figure 2} is a 34-inch diameter
sphere with a bank of solar cells encircling the
package at the equator. The satellite contains an

: Air Force High-Intensity Pulsed Gas Discharge Lamp
! ' for optical measurements, o Navy (TRANSIT) dop-
pler beacon for doppler measurements, and an
Army SECOR Transponder for radio ranging data.
The basic payload structure is the same as the

i ) TRANSIT Navigational Satellite. The payload weight
is 350 pounds. The payload contains high magnetic
permeability rods which will reduce the satellite spin
to zero by hysteresis damping after a few days on
orbit,
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Program Objectives

The Objectives of the ANNA Program ore to;

1. Relate the major datums to each other and
to the earth’s center of mass.

2, Determine the structure of the earth’s gravila-
tional potential,
The vehicle will be launched from the Atlantic Missile
Range in a northeasterly direction and will achieve
@ 600 nautical mile orbit with an inclination angle
of 50°. Figure 3 shows the vehicle's trajeciory.

Orbital Performance

Achievement of program objectives is dependent on
tracking the satellite using the three measurement
techniques: optical, radio doppler and radio rang-
ing. Since a high degree of accuracy is required,
the different types of observation will provide inde-
pendent measurements for cross-checking. Two basic
approaches o the application of the satellite for
geodetic purposes will be utilized.

this information as o “measuring rod” for connect.
ing the various datums over which it passes.

2. The inter-visible ‘method uses the satsliite as a
point of simultaneous observation from known and
unknown data. It does not require precise knowi-
edge of the satellite ephemeris but it does require
simvlianeous sightings from several locations.

The expected accuracy in defermination of the

absolute geocentric variance of station positions is

approximately 20 to 200 feet.

Ground Support and Tracking Stations

in regard to satellite tracking, each of the services
is providing a system of tracking stations correspond-
ing to its companent in the satellite; i.e., the Air
Force is providing for optical tracking, the Navy is
providing for doppler ground support facilities, and
the Army is providing ground facilities for the radio
ranging.




BLUE SCOUT

(Hyper-Environmental Test System)
—— xg;g’ Program Description
H,O, JETS The BLUE SCOUT Program provides the Alr Force and
other governmental agencies with o family of eco-
nomical and versatile standard space booster vehi-
¥ _—— XM-70 cles for supporting. SPACE SYSTEMS, test of SPACE
(ABL) SUBSYSTEMS, aond RESEARCH programs. The BLUE
! H,0, JETS SCOUT vehicles have the inherent simplicity and
reliobility of solid propellant vehicles, ond are far
more economical for many applications than the
liquid boosters that were derived-from the ballistic
missile programs. The program is divided into Devel-
opment and Application Phases. The Development
Phase is being used fo develop and flight test the
—~— XM-75
(THIOKOL)
H,0, JETS - XM-78
(NOTS)
XM-79
(AEROJET)
BLUY sCou o o
trde ‘6‘0‘ .u:. &5
XM-70 . 43 versatility of the pro-
(ABL) A g:, The Air Force of
AERO FINS of sebicls stees PeTisom
- XM-75
7 ammorn TN\ (TaIoKoL
JET VANES AND SPIN MOTORS AND
AERO FINS AERO FINS
673 XRM-90 XRM-89 "XRM-91
Blue Scout I Blue Scout | Blve Scout, Jr,




~ Program Management =~ ]

solid propeilant vehicles, fo train AIR FORCE PER-
SONNEL in processing launch of the vehicles, and
fo accomplish BLUE SCOUT Program objectives. The
Application Phase will support programs such
as SAMOS, SAINT, BAMBI, ASSET, TRANSIT, and

PROBES. The vehicle receipt, assembly, payload mat- -

ing, checkout and launch will be accomplished by
Air Force military personnel during the Application
Phase. .

Performance

The BLUE SCOUT vehicles have a performance capa-
bility which permis them to: (1} place a 200-pound
" payload into a 400 nautical mile circular orbit, (2)
boost a 200-pound payload to 4,000 nautical miles
on a probe trajectory, (3) boost a 25-pound payload
to 75,000 nautical miles on a probe trajectory, (4)
place a 400-pound payload into a boost-glide tra-
jectory at a velocity of 20,500 feet per second at
250,000 feet altitude. ‘Besides ORBITAL FLIGHTS,

PROBES, and BOOST-GLIDE frojectories, the vehicle -

can boost payloads into trajectories and downward
booster HIGH-SPEED RE-ENTRY profiles, data RE-
COVERY capability and ATTITUDE STABILIZED final
slage (and payload) are also provided.

Development Phase: An abbreviated Development
Plan, covering the Development Phase only, was ap-
proved:on 9 January 1959. This plan gave Space
Systems Division management responsibility. In June
1959, Aeronutronic Division of the Ford Motor Com-
pany was chosen through normal competitive bid-
ding as the Payload, Test and Systems Integration
Contractor. The procurement of vehicle components
and associated support equipment, modified to meet
BLUE SCOUT requirements, is being made through
NASA, rather than direct procurement from the
SCOUT. contraciors. AHantic Missile Range launch
complex 18 and an existing assembly building are
bcingundforfhobcvolopmoml’hmcfﬂnpro-
gram. The 6555th Test Wing (Dev) manages the
Development Test program at the Aflantic Missile
Range and provides the Air Force personnel who are
being trained to assume the vehicle processing,
launch and evaluation tasks. An all-military opera-
fional capability will be developed from this group.

Application Phase: Space Systems Division will
have the responsibility for providing BLUE SCOUT
booster support to the Air Force and other govern-
ment agencies for SPACE SYSTEMS, test of SPACE

Founr differemt trajecto-

ries and five missioms

shat can be performed

xsing varioms BLUE
SCOUT vebicles.
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SUBSYSTEMS, aond SPACE RESEARCH flight opera-
tions. This responsibility will include the coordination
and establishment of agreemenis of responsibilities
with payload agenciss, both government and con.
fracior, for the integration of the payloads and
boosters; the monitéring of flight operation plans,
objectives, schedules, accomplishment, and results;

procurement of booster vehicles and other equip-
ment; and the over-all coordination required for
execution of the BLUE SCOUT booster support
program.

Missions

The Application Phase missions for the BLUE SCouT
Program, some of which are firm while others are
in the planning stage, are as follows:

SAINT: Two BLUE SCOUT vehicles required, first
launch from Atlantic Missile Range January, 1963,

ASSET: A requirement from Aeronautical Systems
Qi_visionfornnnll.usscomnhidutobouud
in investigations of the aerodynamic and thermody-
namic properties of boost-guide vehicles, The first

BAMBY: Four BLUE SCOUT vehicles required, first
launch from Pacific Missile Range in mid-1962, inter-
val belween launches of three months.

TRANSIT: Six BLUE SCOUT vehicles are required
with the first launch occurring ot Wallops Island
early in 1962. The remaining launches will occur ot
the Pacific Missile Range from August through De-
cember 1962, .

SOLAR RADIATION: Two BLUE SCOUT vehicles will
be required in support of this Department of the
Navy experiment. Launches will be from the Pacific
Missile Range .in April and June 1962,

PROBES PROGRAM: Fourteen BLUE SCOUT vehicies
are required, one will be launched from the Pacific
issile Range in December 1962 and the remaining
thirteen will be launched from the Atlantic Missile
Range between Janvary 1962 and March 1963,

NUCLEAR WEAPONS PHENOMONOLOGY: Three
BLUE SCOUT vehicles are required for launch from
the Atlantic Misile Range in mid-1962.

ION ENGINES: Two BLUE SCOUT vehicles are re.
quired for launch in mid-1962 of a currently unde-
ftermined range.

BEANSTALK: (Emergency Positive Communication
Control System): The Program manager, the Elec.
fronic Systems Division, selected Bendix Corpora-
fion as the prime system coniractor. Twelve BLUE
SCOUT vehicles (2-3-4-5 configuration) will be
launched during CY62 from the Pacific Missile Range.




Lavnch Schedule

l 60 6l 62
JFMAMJJASOND JF"AMJJASONDJFHAHJJASOND
0 b ¢ LIRIRIR
DEVELOPMENT PHASE APPLICATIONS PHASE
% Successful flight 0 Unsuccessful flight

Flight History
Blue Launch Type of Type
Scout Flight* Designation Remarks _

1] 21 Sepiember A XRM-91 Telemetry was los Prior 20 fourth stepe bursoys,
All of the primery (vebicle) objectives £m accom-
plished; mone of the se (Payloed) objectiyes
were achieved, _ :

D2 8 November A XRM-91 A second siepe motoy failure occurred o T plus 60
seconds, Tbc‘wbiclc impacted approximately 240
#.m. downrenge,

The 392-posnd load twas launched successfull
D3 7 Janvary ASC  Xrm-89 recovery copp‘:a’lc swrvived ro-entry but yes u::
' recovered. All othey pys objectives were achieved
awmtbcmiqn‘t’ofs objectives,

D4 3 March A XRM-90 The 172-posnd load was leumched sRee ly.
Tbe test wes co:;Ltd’ successful, All Pﬁmy‘w
secondary obj were achieved, Valygbly pay-
load experiment detq were obiained,

D5 12 April | AXC  XRM-90 The 365-pownd peyload wes lounched on 4 probe
Frajectory. Sevew of the eleven primary test objec.
Hves weye sccomplisbed and one was partially
achisved,

Dé6 ? May ALC  XRM-89 Indications are thes o consrol mosor power lead be.
ceme discommacted during secomd stage burning and
caused the vebicls 10 yegy left from the pro, ,
trajectory. As T plus 81 seconds r88ge safety action
was taken, ‘

o1 17 August A XRM-91 Telometry failod after 'Izvml Y 16 seconds of
fourth siage burwing. The missile functioned wor.
mally during the Operation life of selemerry,

*Type of Flight A~ High Altitude Experiments C — Recovery E— BoosGlide
8 — Re-Entry Study D — Orbital

14‘. m

SSLPR-59




SECRET

Monthly Progress — BLUE SCOUT

. Program Administration

® Representatives of the Air Force Systems Com-

mand, Navy BuWeps and NASA ottended the 13-14

September meeting of the Scout Coordination Com-
mittee at Hq NASA. Launch schedules (based upon
o newly established vehicle delivery schedule) were
established for TRANSIT and ANNA. vehicles from
the Atlantic Missile Range, the Pacific Missile Range,
and Wallops Island.  (U)

®  Represeniatives of ihe Air Force Systems Com-
mand, Aeronautical Systems Division, and the Air
Force Office of Aerospace Research attended a 15
September meeting at Hq AFOAR regarding the
PROBES Program. Launch dates were reviewed and
revised where necessary. Specific requirements for
the ASSET Program were defined. (U)

*  Space Systems Division representatives attended
@ 25-26 September meefing at the Electronic Sys-
tems Division to discuss Proposals for an interim
BEANSTALK mobile system. Electronic Systems .Divi-
sion (ESD) will present o proposal to Hq AFSC-Hq
USAF for the manufacture of three BLUE SCOUT
Juniors and three iransport-erectors, st

®* A Space Systems Division representative con-
ferred with Navy BuWeps and ESD personnel to
review requirements and specifications for the ABL
X254 molors. The specifications were agreed upon
by all organizations in attendance. (U)

. Flight Test Progress

* The eighth BLUE SCOUT vehicle (D-8) is now
scheduled for launch lats in October or early No-
vember. This guided, four-stage XRM-92 vehicle will
be launched from the Atantic Missile Range and will

based units of the MERCURY

XRM-92 vehicle iate in October or early

Fi l.CW“muUEmNMM,W

d:::.mhg, bocbgmnd.‘pcylood dodgndhdaodnuthddnm and ground
tracking ldwork,b.:rlll be lounched by a four-stage

Novembes.,

, and first-gecond




place a 150-pound payload into a 300 navtical mile
circular orbit with o 32.5 degree inclination angle.
The payload will clnckjooi airborne and ground
based units of the world-wide MERCURY tracking
hetwork. It will contain S-band ond C-band radar
beacons, a Mini-track system beacon, command
equipment for controlling the payload equipment

- during flight, and telemetry equipment for obtaining

payload operational data and for assisling in the
control’ and tracking of the satellite. Vehicie ob-
iectives were reported in last month's activities
report. {U) '

¢ The launch of D-8 was originally scheduled for
August. NASA payload equipment changes subse-
quently caused postponement until mid-October.
Although Aeronutronic completed the equipment
changes and payload delivery to the Atiantic Missile
Range was accomplished, problems encountered dur-
ing the recent NASA ST-6 Scout launch have caused
this further postponement. The ST-6 failed to achieve
the desired orbit because of either improper separa-
tion of the fourth stage from the third stage or asym-
metric ignition of the fourth stage mofor, The NASA
decision to delay the launch Permits the following
D-8 vehicle modifications to be accomplished:

1. Two electrical disconnects beiween the third
and fourth stages were changed and relocated to

eliminate the possibility of asymmetrical loading dur-

ing separation.

2. The ABL X248A5 motor igniter mount was qi-
tered to prevent possible asymmetric ignition. This
change required that the motor be removed from
the vehicle and shipped to Allegany Ballistic
Laboratories.  {U) .

® The launch of the ninth BLUE SCOUT vehicle (D-7)
is scheduled during January 1962. The BLUE SCour
! (XRM-89) vehicle will boost an ERD-2 re-eniry vehi-
cle from the Atantic Missile Range on a hypersonic
re-entry trajectory. The re-entry vehicle is designed
to withstand o velocity of from 16,500 to 18,000
feet per second at altitudes between 418,000 and

125,000 feet. It contains five transmitters {one
$-Band, one C-Band, one X-Band and two L-Band)
mounted inside a nonablative sphere-cylinder-cone
heat shield, Flight objectives are:

1. To obtain BLUE SCOUT | performance data.

2. To measure the effect of re-entry ionization.on
radio frequency.

3. To return the five fransmitters contained in the
partial re-entry vehicle info the atmosphere at o
nic velocity, .

4. To receive transmitted signals on the ground

with reflected signals monitored in the vehicle for
all ERD-2 frequencies.

5. To provide data on absorption and reflection
of RF signals as a fundlion of frequency., -

6. To gather vehicle instrumentation data by
means of X-Band pulse duration telemetry. (U)

® The launches of BLUE SCOUT Junior vehicles 0-2
and 0-3 from the NERY pad at Point Arguello are
scheduled for mid-November and December, respec.
tively. These vehicles were originally scheduled for
launch in mid-October but delays in delivering the
Air Force Special Weapons Center payloads caused
the postponement. (1))

Facilities

® BLUE SCOUT launch facilities under construction
at Point Arguello by NASA are scheduled for com-
pletion in March 1962, Operational control will then
be assigned to the Air Force Systems Command. )

® Approval for initiaion of BLUE SCOUT facilities
design at the Alantic Missile Range Test Annex has
been requested from Hq USAF through Hq AFSC.
Amended consiruction project justification’ data
{Form 161) reflecting minimum facility requirements
were forwarded to Hq USAF in April. Allocation of
P-313 design funds has dlso been requested to per-
mit immediate aorchitect-engineer contract negotia-
tions upon receipt of approval. u
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Program History—Competition for the DYNA SOAR
study contract was initiated in 1958 and resulted in
the Boeing Airplane Company and the Martin Com-
pany being awarded the follow-on contract 10 more
fully define their Proposed approaches. In November
1959, following review and evaluation of the
Boeing/Martin detailed studies by a Soyrce Selection
Board, it was announced that Boeing had been
selected as the glider and system integration prime
contractor, with Martin furnishing modified TITAN
ICBM‘s for booster support. The conceptual phase of
DYNA SOAR concluded with a study program re-

quirement known as Phase Alpha. The objective of

this study was 1o reaffirm proposed glider design,
In April 1960, Phase Alpha was completed and re-
sults were presented 1o the Department of Defense,
On 9 May, formal approval of the DYNA SOAR Step
I Program was received by AFBMD/BMC from
WADD/ASC.

During the period covering program go-ahead to
the end of CY 1960, efforts on the program were
concentrated on design refinements to TITAN | and
possible increased booster performance to accom-
. plish program .objectives. Studies on booster capa-
bilities revealed many favorable factors on cost, ime
and expanded objectives by use of the XSM-688
(TITAN 1l) as the booster. Results of these studies
were presented 1o Headquarters USAF and the
Department of Defense, Headquarters USAF directed

FIRST — SECOND STAGE SEPARATION

use of TITAN Il as the SYSTEM 620 DYNA SOAR
Step | Booster, Format direction fo use TITAN |}
was received by AFBMD/BMC from WADD/ASC on

Program Objectives—The DYNA SOAR Program will
explore the possibilities of manned flight in the

Proceed in three major steps from a research and
test phase to an operational military system. In Step
I, a full scale, minimum sized manned glider will be
developed. A modified version of the TITAN 1l ICBM
will boost the glider into hypersonic flight ot veloci-
ties up to 22,000 ft/sec and permit conventional
landing at a predetermined site. In Step Il the glider

providing all-weather feconnaissance and satellite
intercepior capabilities. The objectives of Step Il are
fo test vehicle Performance betwaen 22,000 t/sec
and. orbital velocities; and to gather re-entry datq
from various orbifs; and to test military equipment

" and man-machine relationships, Step i will provide

an operational weapon system with a vehicle that
will operate primarily in q hypersonic glide, be able
fo maneuver within the atmosphere, and be abie fo
make a conventiona] landing ot predetermined




-CONFIDENTIAL

site. The capabiily of DYNA SOAR fype systems 1o
perform these Programmed missions appears atrac-

under study are: reconnaissance (manned gnd un-
manned); air and space defense; shrategic bombard-
ment and logistics support. Manned and unmanned

versions are being considered where applicable.
Flight Program Step | includes twenty air-

launched, manned flights with the glider being
dropped from o B-52, Sixieen booster-launched

guana, Anfigua, Santa Lucia, and Fortaleza, In

strumentation, tracking, and recovery ships will be

pwvidcdtowpplyoddﬁlomlwpponfouhoAMR

launches, Londing facilities will be provided ot

Fortaleza, Brazil; Sanig Lucia, Lesser Antilles; and
, Bahama Islands,

Program Responsibilities — Steps | and Il of the
DYNA SOAR Program are to0 be conducted by the

USAF with NASA participation. USAF wilt provide

SSD is responsible for the booster; and its Aerospace
Ground Equipment (AGE), special airborne systems,
and booster requirements of the launch complex.
ASD will have responsibility for glider, glider AGE,,
ond subsystem development. NASA will provide
technical support in the design and operation of
the glider in oblaining basic Geronautical and space
design information,

Technical Approach Space Systems Division
technical approach 1o meet the objectives of the

1. Modifying a TITAN 1 ICBM by adding stabiliz-

~ ing fins; strengthening the holddown and skirt areq,

inhm:nk‘ and inferstage sections; redesigning the
guidance bay; incorporating malfunction detec-
tion system. '

3. ModlﬂeuﬁonofanMRlounch pad,
4. Provide an integrated launch countdown,




DYNA SOAR glider {above)
with skids extended, On the
loft is the DYNA SOAR inter-
stage strecture and behind it
the TITAN U second stage.

The DYNA SOAR air vehicle
(booster and glider) review
was held at Boeing, Seattle,
from 11 through 20 Sep-
tember. These photographs
show some of the significant
items displayed at the re.
view,

DYNA SOAR glider front view
with wing panel removed to
show structural members and
component placement.
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RN travel by man. The primary program objective is 10
place a manned satellite into orbit about the earth,
and fo effect o controlled re-entry and successful
recovery of the man and capsvie. Unmanned bql-
listic trajectory and unmanned orbital flights will be
used fo verify the sffactiveness and reliability of gn
extensive research Program prior to menned orbital
flights. The Program will be conducted over o period
of approximately four Years. The initial R & D flight
test was accomplished successfully in September
1959, The total program accomplishment is under
the direction of NASA. The primary responsibility
of Space Systems Division 1o date consists of: (a} pro-
viding 15 ATLAS boosters modified in accordance
with program objeclives and pilot safety factors,
and (b} determination of trajectories and the launch-
ing and control of vehicles through injection into
orbit. :

Major contractors parficipating in the Space Systems
Division portion of this program include: Aerospace
Corporation, systems engineering gnd fechnical
direction; Convair-AsIronauﬁcs, modified ATLAS
boosters; GE/Burroughs, ATLAS guidance equip-
ment; and Rocketdyne, engines. All of these com-
panies aiso participate in launch operations, special
studies and engineering efforts peculiar 1o Project
"MERCURY requirements,




L2

. J
General Sequence of Events for MA-5 Flight (Orbital)

Following the initial hold-down, the vehicle containing o primate will lift-off
Atlantic Missile Range Stand 14. Upon o General Hectric ground guidance

command the booster engine will shut down and staging will occur. Twenty Space Systes
seconds ofter booster staging, the pylon ring separafion explosive bolts fire MERCURY Sug
fﬁoplmdampﬂngkupumhd,and!hcmmmcknhﬂndupcnﬁno . N »
the pylon from the capsule. The sustainer engine accelerates the capsule fo o Fifteen modified A
the predetermined velocity. The sustainer and vernier engines will shut down ® Launch complex ang
upon ground guidance command and the capsule separation explosive bolts . Syst d "

will fire. The pasigrade rockets will fire and separate capsule from the booster. ¢ Jys oms deve °p"'_’
After five soconds of damping the capsule initiates @ 180° yaw maneuver and . _ ® Studies and technic
pitches to a 34 blun'-.nd-fomrd attitude. The Cﬂp’ll" will maintain o 34° » sde'y program

21,000 feet, the d ,000 feet, the drogue para- Trajecto utl
chute and an; j main parachute deployed. : J y o
At impact the :

' ROTATION
CAPSULE SEPARATION

AINER ENGINE CUTOFF
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Launch Schedule
Flight History - '

*

MERCURY '
Fllgllg launch Date ATLAS No. . . Remarks

olzjoju|r]|c
OO~

Bigloel 9 Sebiember 100 Flight sess objectives weve achieved o
such & bigh degree thas & second, sim;. '
lor flighs was concelled. The capssle

was recovered smiacs,

29 Jyly 50D After ome mingse of sormal Pight '
Buidance, vate, tyack lock, and selem.

oM —
7

J

A

S

(4]

N ;

D 8iry were lost end the vebicle was

- destroyed. The exacs ¢suse of the ymql.
= function bas wot beess determined,

M

A

M

J

J

A

S

-l o,

MA-2 21 February é7b Test analyses bave been completed ang

MA-3 25 April 100D Vebicle desivoyed after 43 seconds of
. fight by zhe Range Safery Officer.

Programmed pitch and roll fumctions

fasled to occuy Renge Safety cri.

-Rno0-—-

MA4 | 13 September 88D Quick-look determination jas been
completed end the entire 3¢5 bas been
considered a5 bighly ssccessful,

N~

Wnw—

K Successful flight

0 Unsuccessful flight
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Monthly Progress — MERCURY
Flight Test Progress
MA-4 Flight

¢ The MA-4 capsule was successfully launched into
orbit from AHantic Missile Range Complex 14 o1
0904 ESTon 13 September. The launch vehicle was

formed by mating a NASA adapter and production ,

capsule Number 8A (refurbished from the MA-3
launch) with ATLAS 88D (first “thin skinned*’ booster
converted by factory modification to the “‘thick skin*’
configuration). The capsule was equipped with an

escape pylon and rocket, and both posigrade and

retrograde rockets. The capsule escape system was
connected closed-loop with the ATLAS Abort Sense
and Implementation System. ey

¢ The ATLAS programmer had been modified to

incorporate programmer and abort system changes
resulting from analysis of the MA-3 (ATLAS 100D)
data. All critical electronic components containing
certain transistors were reworked to replace the
transistors prior 1o flight. Their replacement was
required because loose solder globules were found
inside certain transistors during a routine failure

analysis shakedown fest of @ MERCURY/ATLAS auto-
pilot at Generol-Dynamics/Asfronauﬁcs. ;e)’

o This flight was the first successful orbital launch
of a MERCURY capsule. The mission was planned
for one orbit. Generally, the test objectives were
concerned with the MERCURY capsule, the ATLAS
launch vehicle, the MERCURY tracking network, and
fecovery procedures, A crewman simulator was in-
stalled aboard the capsule for the purpose of check-
ing the Environmental Control System. (U)

® Capsule impact occurred approximately 70 n.m.
west of the predicted impact point, Recovery of the
capsule by a Navy destroyer was accomplished ot
1214 EST. Quick-look determinations have been
completed and the mission is considered to have
been extremely successful with a few minor anom-
alies. The anomalies realized in the MA-4 ATLAS
launch vehicle are now under review by the ATLAS
Launch Vehicle Manned Flight Surveillance Board,
This board was established by the Space Systems
Division for the specific purpose of providing o
formal and constant scrutiny of the MERCURY/ATLAS
launch vehicle configuration. jef

Figure 1. MERCURY Capsule No. 8
being lifted above ATLAS 88D by the

Launch Srand 14 ganiry crane. The
posigrade and retrorockes package
Is visible at the bottom of the
capsvle.

SSLPR-58




Figure 2. MA-4 blockhouse
pre-launch activity. Predaunch
checkout of the ATLAS/MERCURY
. system was being conducted

at this time. “Buttoning-up”
ATLAS 88D prior 1o launch.

On the left is a booster

h n clamp.

SSLPR-59
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®  The MA-5 launch is now scheduled for the week
of 6 November. The capsule with o primate aboard
is scheduled to orbit the earth three times. ATLAS
93D, the MA-5 booster, is scheduled 1o complete the
Factory Roll-out Inspection on & October, Following
this, it will be airlifted to the Atlantic Missile Range
and installed on Stand 14, /te)’

MA-S Prelaunc

¢ The test objectives for the MA-5 flight are:

1. Obtain information concerning the effects of
prolonged weightiessness upon the performance of
a medivm size primate before subjecting man to
a similar environment.

2. Demonstrate satistactory performance of the
capsule and its primary systems {environmental. con-
trol, stabilization and control, sequence, rocket, .
electrical power, communications, and instrumenta-
tion) throughout a MERCURY orbital mission.

3. Provide delailed heating rate and thermal
effect measyrements throughout the capsule during
all phases of an orbital mission, :

4. Demonsirate satisfactory performance of
the tracking network in supporting an orbital mission,
The network facilities lo be demonstrated are:
launch, orbital, and landing point computing and
display systems; the ground command system; the
acquisition aid and radar tracking system; the fele-
metry receiving and display system, and the com-
munications systems {air-ground, intersite, and intra-
site).

J. Demonstrate the ability of the flight control-
lers to satisfactorily monitor and control an orbital
mission,

6. Demonstrate the adequacy of the recovery
plans for an orbital mission,

7. Determine the flight dynamic characteristics
of the capsule during re-entry from orbit.

8. Evaluate MERCURY neiwork countdown and
operational procedures. .

9. Determine the ability of the ATLAS booster
to release the MERCURY capsule af the prescribed
orbital insertion conditions,

Figure 3. Launch of MA-4 from Atlantic Missile Range
Complex 14 on 13 September.
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10. Evaluate the performance of the Abort Sens.
ing and Iimplementation System.

11. Determine the magnitude of the'sustainer/
vernier residual thryst after cutoff.

12. Obtain data on the repeatability of the per-
formances of alf ATLAS missile and ground systems.

13. Evalvate the ATLAS booster with regard to
engine start and potential causes for combustion
instability. 4] :

Technical Progress

® Subsequent 1o q concentrated review by the
ATLAS Lounch Vehicle Manned Flight Surveillance
Board held at the Space Systems Division on 25
September 1961, a recommendation was made 1o
NASA that it will not be necessary 1o modify the
ATLAS 93D booster engine with baffled injectors.
Performance analysis of MA-4 indicated that MER-
CURY Capsule No. 9 covld be boosted into orbit
at the prescribed conditions established by NASA
for MA.S, including the three second additional
holddown time incorporated into the launch opera-

tion as a pncodtionnry measure to prevent failure
from possible rough combustion. The baffied injector
modification has been established to prevent such
rough combustion transients; however, rough com-
bustion can be controlled during the . critical period
on unmodified engines through the -yse of rough
combustion cutoff accelerometers which will auto-
matically shut the engines down before lifioff, should
rough combustion transients occur. )

¢  The board also agreed to accept g programmer
modification to eliminate the 10.5 cycle per second
oscillation encountered on MA-4 during the first few
seconds of powered flight. This modification consists
of ufilizing the 85 second filtering arrangement
during the 0 to 20 second time of flight. Incorpora-
tion of this modification will be accomplished on the
autopilot programmer after acceptance of the com-
posite test on ATLAS P3D. This will result in shipment
of the booster without the programmer. The modified
Programmer will be shipped to the Atlantic Missile
Range as soon as possible after booster shipment,
but in any case, the programmer will arrive prior to
the FACT.

-CONFIDENTIAL s



SHROUD

SPACECRAFT *

Program Responsibilities — The RANGER-NASA
AGENA “g* Program is the over-all responsibility
.of Headquarters NASA. The responsibility for the
spacecraft has been assigned to Jet Propulsion
Laboratory (JPL) for interplanetary investigations

ond Goddard Space Flight Center (GSFC) for the
AGENA B : earth satellite programs. The booster system was
delegated to Marshall Space Flight Center {MSFC)
who in tum assigned Space Systems Division the

RANGER vehicle o responsibility and authority for the over-all accom-
:’,’,M il “us_' Am plishment of the booster program.
ADAPTER obove are the lunar and Under NASA Order No. 54601-G the Air Force is
;Lﬁm.:m supporting the NASA AGENA “B* Program. This will
: Space Systenss Division permit NASA to take fuli advantage of the technical
rosponsibility and the e .
indicotes the spacecrof? and Operational background and experience devel-
injection point, oped by the Air Force in space booster projects;
' Permit contractors to discharge their contractual

obligations with NASA and USAF vtilizing already
established management relationships, insofar as
Practicable; and provide NASA the benefits of
contract administration services and procedures
' already ‘established for USAF programs employing
ATIAS the same basic vehicles as those scheduled for this
' program.
The ATLAS and THOR first stage boosters were allo-
cated to NASA for the missions planned through
1964. Contractual action was initiated with Generai
é Electric (GE) and Bell Telephone Laboratories (BTL)

for the guidance systems necessary for the respec-
tive boosters.

Letter contract AF 04(647)-592 was awarded to
Lockheed Missiles and Space Division {LMSD) for
Procurement of nine AGENA “g second slage
boosters. This contract also inclydes modification to
Stand 12 of AMR: conversion of the. Polaris static
test stand at Santa Cryz Test Base; and procurement
of Aerospace Ground Equipment to checkout,
handle. and launch the AGENA “g* booster.

ssuenso —CONFIDENTIAL s




RANGER Program

Lunar Tess Missions

The RANGER Program is a series of five deep space
probes to be launched from the Atlantic Missile -
Range {AMR) on the ATLAS/AGENA B booster sys-
tem. Jot Propulsion Laboratory {(JPL) under contract
from the Nationgl Aeronautics and Space Adminis-
tration {NASA) is responsible for the missions and
providing the spacecraft hardware. The mission of
the first two RANGER launches will be an inter.
planetary investigation in support of the follow-on
lunar impact mission. The orbit will be highly ellipti-
cal {near escape velocity) and have an apogee of
approximately 625,000 nautical miles. The space
craft is planned for one orbit with approximately
a 50 day period.

Lunar Impact Missions

The remaining three launches will impact the surface
of the moon and transmit scientific information back
to the earth, Experiments are designed to measure
seismographic disturbances, temperature changes
and impact acceleration. These Ranger spacecrafis
will also have the capability of accomplishing q

mid-course maneuver to correct for minor errors in
the trajectory.

The ATLAS/AGENA “B” booster system will include
the standard ATLAS “p* first stage booster with
GE Mod Il G guidance system. The second stage
will be a modified AGENA B second stage booster
similar to those uysed in several Air Force space
programs. The only major change 10 be incorporated
for these missions is the capability to separate the
RANGER spacecraft and fire o refro rocket to pre.
vent the AGENA "B from hitting the moon. Lynar
impact of the AGENA “8" is not desired due to
its unsterile condition. ,
The RANGER Program will be the initial lounch by
NASA of the Air Force developed AGENA “B" sqoc.
ond stage. Maximum effort is being given toward

using the same components that have been flown
on Air Force missions.

Scientific Smallﬁo Program

_ NIMBUS

NIMBUS is o 650 pound earth oriented stabilized
satellite to be placed in q “high noon cirevlar orbit
at 600 miles altitude, This satellite js intended to
serve as a platform for experiments designed to ex-
plore the meteorological process of the earth’s qi.
mosphere. Experiments include full picture coverage

around the earth and other experiments 'io' deter.
‘mine the effect of the sun on the atmosphere,

A rtotal of five NIMBUS satellites will be put into
orbit by the THOR/AGENA B booster from Yanden-

months. The booster system will be the same as used
on Topside Sounder and the Communication Satel-.

lite with slight modification to accept the larger
payload. ' '
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in the RANbER launches from AHanlic Missile Range.
Minor modifications will be made 1o the AGENA 1o
make it compatible to the mission; however, maxi-
mum use will be made of the experience developed .

TOPSIDE SOUNDER SATELLITE MISSION (5-27)

COMMUNICATION SATELLITE MISSION (A-12)

The primary objective of the §5-27 Satellite is the
examination of the structure of the ionosphere from
above in o manner similar to that now being done
by ground-based ionospheric sounders. In particular

The Topside Sounder {$-27} will be launched on

board a THOR/. AGENA "B booster system from The primary objective of Project Echo A-12 is the

chdonborg Air Force Base into a 540 n.m. circular d.ofn?ns.trotion of a space.c raft deploym.ent and
orbif. This will be the first Pacific Misily Range arton technique applicable 1o passive com.
launch in this program; however, it wil be similar mumcat.lons satellites, Development of the space
to previous Air Force THOR/AGENA B launches from craft will be undortc.l:cn. by the l.o noley Ros?arch
Vandenberg Air Force Base, Center. The Communication S?tcllm {A-12) will be

. ' launched into o 650 n.m. orbit aboard the THOR/
The THOR/AGENA “8" booster system will be com- AGENA “8” booster. The shroud which surrounds
posed of the standard DM-21 THOR booster with and protects the Communication Satellite will be the

Bell Telephone Laboratory guidance systems and same general shape as the S-

27 except the length
AGENA “B" second stage similar 1o the one used

is reduced 1o accommodate the shorter space craft.



1961 1962 1963 1964
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* 2| | [1[1] |2 3] 1if2] {2li]2
A A E I D A GAAINA 3 p
c F F J 1«
'
) MISSION '
% Successful flight ]
0  Unsuccessful flight
: LEGEND
A RANGER . ATLAS AMR G EGO ATLAS  AMR
B Topside Sownder ($5-27) THOR AMR H BACKUP (EGO) ATLAS = AMR
C ECHO (A-12) THOR PMR 1  REBOUND ATLAS PMR
D BACKUP (S-27 or A-12) THOR PMR J  CALOmE ATLAS AMR
E  MARINER ATLAS AMR K OAO ATLAS AMR
F  Nimaus THOR PMR
Aot p e ANA Lounch Remarks
RA-1 1ip 6001 23 August  ATLAS performence and AGENA performence
during first burm was somindl, Igwnition of the
AGENA engine for the secomd burm was not ob-
tained. Commands were framsmitied to the space-
craft and telemetry from the spacecrsft comfirmed
that all experiments were fusctioning,
M4



Monthly Progress —RANGER
Flight Tess Progress

¢  The data from the RA-1 flight, the first RANGER
Lunar Probe vehicle, have been reduced and ana-
lyzed. No changes were indicated for either the
ATLAS booster or the Spacecraft systems. Some
minor precedural changes have been made and a
redundant pressure switch has been instalied on the
AGENA vehicle. This switch will insure more reliable
operation of the Bell XLR-81 Bg-9 engine. (U)

¢ The second Lunar Probe vehicle [RA-2) is on
schedule with no apparent problems. This launch is
scheduled for the period of 20 through 27 October.
The complete booster system and spacecraft have
been mated and are on Launch Stand No. 12 under-
going final checkout. The combined systems test will
be conducted on 9 October. Test objectives and
flight plan for RA-2 are the same as those for RA-1.,

Figure 1. Backing ATLAS 117D up the ramp
to Stand 12. Mating AGENA vehicle 6002 1o
form the RA-2 booster system. This launch
is scheduled for late October.

M-5



Technical Progress

® The AGENA vehicle for RANGER 3 is at Santa
Cruz Test Base with shafic firings scheduled 1o begin
on 9 October. This vehicle is on schedule and will be
used for the first lunar impact test mission which is
scheduled for January 1962, ey

¢ The Topside Sounder (S-27) mission requirements
have been finalized and procedures are being
established to fulfill them. The AGENA B vehicle has
entered the systems test area prior to shipment o
Santa Cruz for hot firings. Several meetings have
been held to integrate spacecroft and booster re-
quirements. The preliminary countdown manval has

been "distributed. Launch stand modfﬁccﬁom re-
quired to support this mission will start early in
December. (V)

Facilities

¢ Bid advertisement for modifications to Complex
75-1 was delaysd due to nonavailability of NASA
construction funds. Funds are now scheduled to be
released on 6 October. The Army Corps of Engineers
will advertise the project for bid on or about 19
October. Bid opening is scheduled for 1 November.
No delay in meefing the program need date is
anticipated. {U)

Figure 2. Delivering AGENA 6003 to the Santy Cruz Test Base test stand

for static firings. This vehicle will be

mission.

flown on the first Junar impact
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A. THIRD STAGE—X-248 (Allegany Ballistic Lub.) l
Thrust ot oltitvde 3150 pounds A
Specific impulse (vac) 250 seconds S A
Total impulse 116,400 ibs/sec .
Burning Time 37.5 seconds
Propellont Solid B

B. SECOND STAGE—AJ10-42 (Asrojet-General)

Tarust at altitude 7700 pounds
Specific impulse (vac) 271 seconds
Total impulse (min) 870,000 Ibs/sec
Burning time 113 seconds
Propeliant Liquid

C. FIRST STAGE—THOR IRBM
Thrust (s.1.) 151,500 pounds c
Specific impulse (s.1.) 248 seconds
Specific impulse (vac) 287 seconds
Burning time 158 seconds
Propeliont Liquid

Figure 1. TRANSIT IA three stage fight vebicle.

The TRANSIT Program consists of the flight testing

of eight vehicles to place 200-350-pound satellite
payloads into circular orbits of 400 to 500 nautical

miles. The program is designed to provide exiremely
accurate, world-wide, all-weather navigational infor-
mation for use by aircraft, surface and subsurface
vessels, particularly in relation to POLARIS missile
firings. The ARPA Order for TRANSIT 1A was initiated

4 A N

A\

in September 1958 and amended in April 1959 1o

HANDLING RiNG
LAUNCHING SUPPORT TUBE

COMMAND
RECHIVER

SOLAR CRLL

TELEMETER
HICKEL-CADMIUM
BATTERIES

NICKEL.CADMIUM
SATYERIES FOR SOLAR
POWER SYSTEM

NYLON LACING

OUTER AND INNIR
LACING RING
SILVER.ZINC

flR-100)

TTRR
SATTERIES TeansmITIR

TELEMETER

Figure 2. Cus-away drewing of TRANSIT 1A payload
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ANTENNA COUPLING
NETWORK

INFRARED SCANNER
oscitiaToRY)
SILVER-ZINC
UR-108)
BATTRRIES

OE-SPIN WRISHT
RELEASE CABLE

(NAV 1).

TRANSIT 34 lawnched from Aslentic Missile Range

add TRANSIT 18, 2A and 2B flights. The TRANSIT
3A and 3B flights were initiated by a Navy MIPR,
dated 18 May 1960. Because of the successfyl
TRANSIT 2A launch and excellent payload per-
formance the Navy elected to launch TRANSIT 3A
rather than 2B, TRANSIT 2B was scheduled to carry
the same type payload os was carried on the 2A
flight. Subsequently, the Navy initiated requests for
TRANSIT 4A, 4B, 5A and 5B.

The program was originally authorized by ARPA
Order No. 97-60, which assigned AFBMD responsi-
bility for providing the booster vehicles, integrating
payloads to the vehicles, and flight operations from
launch through attainment of orbit. The TRANSIT
project was transferred to the Navy on 9 May 1960.
The Navy has now assumed both the administrative
and technical responsibility for the TRANSIT pro-
gram. Payload tracking responsibility has been
assigned to the USN Bureau of Weapons. Applied
Physics Laboratory is the payload contractor.
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' .
SICOND STAGE — ABLESTAR (AS10-104)
Threst (vacuem) . 7900 pownds
[ Mghp.h(nun-) 277 seconds
Burning time : 296 seconds
Propeliant IRFPNA

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

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

3. Investigate the refraclive offect of the ionosphere
on radio transmissions,

4. Acquire addifional geodetic and geographical
data by precision tracking of the orbiting satellite.
Flight Vehicles TRANSIT 1A was a three siage
vehicle as shown in Figure 1. TRANSIT 18 and subse-
quent vehicles are two stage vehicles as shown in
Figure 3.

Launch Plans All vehicles will be launched from
Complex 17 at the Atlantic Missile Range. Launch
azimuth will vary between 45.5° and 140° for each
flight.

Theust (sea leval) 152,000 peunds
Specific mpuise (sen Jovel) 247 seconds
Burning time 163 seconds

1 Propeliont I"I?IAH%

TRANSIT 48
Payload

Ablestar
Electronics

| ———Ablestar
- Adapter
I \\
: Radio Isotype
Power Supply

Figure 4. Payload arvengement for TRANSIT 4B flighs,

Payload Description

The TRANSIT 4B vehicle will corry a dval payload
consisting of TRANSIT 4B and TRANSIT Research and
Attitude Contro| (TRAAC). The programmed payload
weight is 445 pounds, which breaks down as follows:
TRANSIT 48 — 192 pounds, TRAAC — 238 pounds
and Ablestar adapter — 15 pounds. The TRANSIT
payload is the next step in the Navy program to
develop an operational navigafion system. The
- payload Is a short cylinder with slightly convex ends,
This payload will carry a Radio Isotope Power Supply
as did TRANSIT 4A. This radioactive power supply
provides electricity for several satellite systems. The
TRAAC payload consists of an old-style TRANSIT
instrument platform surrounded by a band of solar

- calls with a cylinder on the top. The slender cylinder

contains a magnetometer and radio antennae. This
Payload, as ifs name implies, will carry specialized
experiments investigating problems associated with
advanced TRANSIT payloads. Both payloads are
under the cognizance of Applied Physics Laboratory.
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W BOOSTER IMPACT
% INJECTION INTO ORBIT

Figure 3. Typical TRANSIT lounch trajectories showing flight paih, booster impact areas, and orbitel injection poinis,

Orbital Performance Achievement of program
objectives is based primarily on -measuring the
doppler shift of satellite transmitted radio signals.
During the first three months of flight, the four trans-
mitters will be operated to obtain experimental con-
firmation of the theoretical mathematical relationship
belween the frequency and the refractive index of
the ionosphere. Studies have shown that refraction
effecls on the doppler shift can be eliminated by
using the transmission from two satellites. After four
months of fracking the satellite by measuring the
doppler shift of the satellite radio signal, the exact
position of the satellite af any point in the orbit
should be known. Using known orbital positions,
ships and aircraft can then use satellite signals 1o
make analogous computations to establish accurate
position.

Ground Support and Tracking Stations The

- Navy Bureau of Weapons payload contractor pro-

vides a system of payload tracking stations which
obtain information for precise orbit determination.
These stations are located in Maryland, Texas, New
Mexico, Newfoundland and Brazil. First and second
stage tracking and telemetry, and second stage
guidance will be provided by the facilities of the
Atlantic Missile Range. A mobile downrange tracking
station at Punta Arenas, Chile, will receive telemetry
data and tracking information during the last por-
tion of the second stage Ablestar coast, re-ignition
and second bum, payload spin-up and payload
injection periods. This station was located in Erding,
Germany, for the TRANSIT 18 flight, Punta Arenas,
Chile, for the TRANSIT 2A and 3A and Pretoriq,
Union of South Africa for TRANSIT 3B.

XX* ORBIT INCLINATION ANGLES




Launch Schedule

1959

Jlalslo|n]o

1960

Isfo]n]o

1961 1962
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1A
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-8B A
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TRANSIT FLIGHT NUMBER

4 48 C1

* Il | '

X

11

.A_

A B
ORBIT INCUNATION ANGLES

A.50°  B.675 C.285

DB
D. 32.5¢

% Attained orbit successfully
Flight History

§ Foiled to attain orbit

N4

TRANSIT

Ne.

Thor

Launch Date No.

Ablestar

14

1B

24

34

3B

44

17 Saptember 136

13 Aprid 257

22 June 281
283

30 N ovember

313

21 February

28 June 315

—

002

003

008

AMW,M‘(JTRANS‘T)A?M
GREB (which sudied soler emissions),
horh’tbytbchorAblabrwbida.A
slosh problews, discovered in the secomd stage, bas

beon corvecied,

TRANSIT 34 failed to achieve orbit when the Jorss
mgchor:budomPrmdy,cftncfa'lan
istbcmdnngﬁcmfdmﬁhy.&-gisgocmd-
Mtbcruodmgcporfomdwmﬂit
wes cx off end destroyed by Range Sefety, ‘
TRANSIT 3B sas lewnched with only partiel succes;,
The Ablestor stage feiled s0 resters in space and the
Peyloads did mot separase, Although no defimise cause

€9NHBEN¢HA|_—
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Monthly Progress — TRANSIT
Flight Test Progress

® At the request of the Navy, the orbital inclination
angle for TRANSIT 4B has been changed from 28.5°
to 32.5°, The new launch azimyth of approximately
107° shortens the vehicle path across Africa which
results in a lower lotal probability of land impact.
Because of the increased payload weight and the
new orbit inclination, Space Systems Division is cur-
rently conducting an investigation to determine if it
is possible to attain the 600 n.m. circvlar orbit re-

quested by the Navy. ,(d
®  Because of exiremely heavy Atlantic Missile

. Range stand loading during November and Decem-

ber, TRANSIT 4B can siip only two days before
affecting other NASA and Space Systems Division
missions. A delay of more than two days will affect

SSLPR-59

the Composit | launch scheduled for 12 December.

Technical Progress

¢ The TRANSIT 4B Ablestar stage, serial number
009, was accepted by the Air Force on 28 Septem-
ber. It will be airlifted to the Atlontic Missile Range
on 2 October. All systems of the DM-21A/Ablestar
launch vehicle were on schedule at the end of the
report period. (U)

® Ablestar 009 is the first Ablestar stage to use
a Bell Telephone Laboratory guidance system. This
also will be the first flight test of the BTL Series 600
missileborne guidance equipmenis. The Ablestar
stage will also carry a newly designed, solid-state
programmer, a new integrating accelerometer and
a modified telemetry transmitter. (U)]
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Provcam BOOSTERS

® The primary pacing factor in the accom-
plishment of space missions has been, and for
some time will continve to be, the availability
of Air Force ballistic missiles and upper stages
fo boost the payload vehicle. Space flight
planning requires close examination of alf
technological areas wherein advances provide
increases in booster and mission copability.
This, in turn, has required that space schedules
-be sufficiently flexible to incorporate rapidly
those advances in the state-of-the-art which
increase the potential for reliable and pre-
dictable space research.

® Because of the wide range of its activities,
The Air Force Space Systems Division has
accumulated a broad base of experience in
booster selection for space missions. Expe-
rience in ballistic missile R&D progroms and
in development of Upper stage vehicles have
provided much information, Ressarch programs
in the propellant and materials areas also are
providing new capability for space research,
The number and variety of boosters available
permit the selection of a combination of stages
tailored fo provide specific capabilities for
specific missions,

® The following pages describe briefly the
booster vehicles currently being used by The
Air Force Space Systems Division to support
military and civilian space programs. Nominal
performance dato is given to permit nominal
comparisons of vehicle capabilities. Specific
qualifications are made where necessary for
clarity. . .
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DM-I9/AIIC-1I8/  DM-21/Ablestar  DMII/AGENAS - TAN i
ABL X248-A5

ABLE —1, —3 and —4.. 1 DISCOVERER (16 thry 19)
ABLE —4and —5..... DISCOVERER (20 ond subs)
ADVENT (Phase One) .. DYNA SOAR ........
ADVENT (Phase Two) .. MERCURY ...........
ADVENT (Phase Three) . MIDAS (land 1)......
ANNA . ............ . B MIDAS (iit and subs). . .
COURIER ............ NASA AGENA “B”...

NOTE: Light ﬁpe indicates completed program.s Bold type indicates active programs

. |
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DM-18 n DM-19 DM-21 n DM-21A

Weight — dry _ 7,844 7,204 6,590 6,870
Fuel — RP-1/R)-1* 31,500 31,500 33,500* 31,500
Oxidizer — Liquid Oxygen ‘ 68,000 68,000 68,000 "~ 68,000
Total 107,346 106,704 108,090 106,370

Height — feet 61.3 _ é5.1 55.9 60.4

Engine — Rocketdyne Division of North American Aviation M8-3 Block | MB-3 Block 1 MB-3 Block i1 MB-3 Block |
Thrust — Ibs. (sea level) 152,000 152,000 169,000 152,000
Spec. Impuise — [b.-sec/lb. (sea level) 247.0 247 250 . 247
Burn Time — seconds 160 160 149 160

Guidance — Bell Telephone Laboratories series 400

or autopilot only. @ & @) ©E @'. @) &)
ATLAS — General Dynamics-Astronautics “ﬂ .

Weight — dry . 15,100
Fuel — RP-) 74,900
Oxidizer — Liquid Oxygen : , 172,300
Totol ' 262,300

Height — feet 69

Engine — Rocketdyne Division of North Amencan Aviation - MA-3
Thrust — Ibs. (sea level)

. Booster , 309,000
Sustainer :

BOOSTERS

THOR - Douglas Aircraft Company

. 57,000

Vernier ' 2,000
Specific Impulse — Ib-sec/Ib. (seq level)

Booster 251

Sustainer 14,
Guidance — Radio Mod I1/11l — General Electric {radar), Burroughs (computer) @ @
TITAN II - 1 Mot compe

ﬁﬂm STAGE Bl seconn stace

Weight — dry 12,231 ' 5,375
Fuel — N,H,/UDMH 83,713 20,200
Oxidizer — N,O, _ 161,632 ‘ 37,702
Total . 257,576 63,714
Height — feet (combined first and second stage) 90
Engine — Aerojet-General Corporation XLR87AJ-5 XLRP1AJ-5
Thrust — Ibs, 430,000 (sea level) : 100,000- (vacuum)
Specific Impuise — Ib- socllb . 258 {(seqa level) 314 (vacuum)
8urn Time — seconds 146.3 1819
Guidance — Rodeod il — General Electric {radar), Burroughs (computer)

UPPER STAGES
B 51 32489

Allegany Ballistics
Laboratory
Weight — wet 60
Propellant — Sofid 459

Total . 519
. Height — feet
Engine
Thrust — lbs. {vacuum) 2,750
Specific Impuise — ib-sec/Ib. {vacuum) 254
Burn Time — seconds 42.1

@© @. e
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! SATELLITE VEHICLES

AGENA - todhesd Missilos and Space Compa

i
H

. S~

, ENGINE MODEL — Bell Aerospace Systems m-al Ba-5 XLR-81 Bo-7 xu-al Ba-9@
OWeight — inert 1,262 1,328 1,346
 Fuel — UDMH
Oxidizer — IRFNA
®Total . 8,165 14,789 14,807
Height — feet - 14 19.5 21
Engine

Thrust — Ibs. [vacuum) 15,600 15,600

16,000
Specific Impulse — Ib.-sec/lb. fvacuum) 277

277 290
Bumn Time — seconds 120 240@ 240@

DO®EOO® @OLEE
ABLE series — Aerojet-General Spacecraft Division |

:i . - AJ10-42 Ano-m A.no.lu

.o [
LI &

(ond -118) (ond -101A) {Ablestar)

Weight — wet 1,247 848 1,297

Fugpl — UDMH 875 849 2,247

Oxidizer — IRFNA 2,500 2,461 6,227

Total 4,622 4,178 927N
Height — feet 18 16 15
Engine

Thrust — Ibs. {vacuum) 7,670 7,720

|

i

i

|

i

i

i
R i
CENTAUR -cueciomonc @ 3 i
i

I

i

i

i

|

i

Asfronautics
Weight — dry 2,891 CENTAUR modifications
Fuel — Hydrogen - necessary 1o meet
Oxidizer — Liquid Oxygen ’ - ADVENT mission are
Y Total 32,000 being determined
Height — feet 45.5
Engines (Two) — Pratt & Whitney i RL10A-3
Thrust — Ibs. (vacuum) {15,000 each) 30,000
Minimum Specific Impulse — Ib-sec/lb. (vacuum) 420

Burn Time — seconds 370

NOTES:

Orayload weight not induded. Does include O Number of successful flights.
conirols, guidance, APU and residual propelianis.

@poes not include THOR adapter (225 Ibs.) [[] Not tested because of first stage failure.
or ATLAS adapfer (315 Ibs.) : | '

®single restart capability O Number of launches attempted.

®Duol burn capability

®Changes in payload weight affect fuel and Ql’ermmmm-

oxidizer weights, but not fotal weight.
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