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FOREWORD

recovery of the DISCOVERER XXXIl capsule. MIDAS IV was launched on
21 October and successfully placed into a near circular 2000 navtical mile
orbit. Valvable payload data was received. The first launch in VELA
HOTEL has- been delayed one month because of the delay in selecting
the Spacecraft contractor. BLUE SCOUT D-8 was launched on 1 November
but failed to attain orbit, Preparations are being made for the launch
of the MERCURY MA.5 capsule in late November. RANGER 1l is currently
scheduled for launch during the 18 through 26 November period. This
_will be the second of two Lunar Test Missions. The TRANSIT 4B launch is
scheduled for 15 November. '

. L]

Cle ioSwn

Q. J. RITLAND

Major General, USAF
Commander

This d t containg inf tion affecting the notional
defense of the United States within the meaning of the
Espionage Laws, Title 18 U.S.C., Section 793 and 794. Its
transmission or the rcvcl::ﬁon of its conteats in any

er fo an th per !u_prohlblnd by low.

This month’s report includes information about the successful oori-cl '
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Flight History

DISCOVERER DM-21 AGENA
Ne. No. Ne. Flight Date Remarks
DISCOVERER FLIGHTS O THRU XX ARE ON PAGE A-6
Atta'ud‘ orbit smccess Non-recoverable, radio-
XX 261 1102 18 February L ‘%As“ o
' h-nb ascenst, iow, cosss end orbital
X 300 1105 30 March e stage
. 6«¢lu of an AGBNA bydraslic malfunction.

XX 307 1106 8 April Attasned orbis successfully. Loss of comirol gas pre-
MMMN‘“‘#“CMO!" capsule
re-oniry. Capswle was ejected imto mew orbis ow
re-ensry pass.

XXV 302 1108 8 June Failed 0 astain orbit becanse of a second  siage

un, 4 :
' 1 Astained orbis success Capsnle ored

xxv 303 1107 6 June s b e Iz’”: & wmmdt;‘v obm’t:::

. achioved.
Vi 1109 7 Wl " Atisined orbit successfslly. Copukwq«tdonm

X 308 0 uly - 32nd orhat' and aerial recovery was accomplished, All
objectives

XXvi 322 1110 21 July Failed s0 wstain orbis becanse of severe boo:m pisch

, os X
xviil 309 1 3 August Failed s0 misain orbis becass falan
A | gus b pradba ,;,,:f,: bydraulic n
XX 323 M2 30 August - Attained orbis recovered
vey oo ibagios vl A SRt
achioved,

XX 310 ms 12 September  Attainad orbit successiully. Capsnle wes ojected om the
33rd orbit and aerid recovery was accomplished
c130, Tmmmﬁmc-uo&m‘ﬂn
objecsives ackieved,

200K 324 1114 17 Se ber  Astasned orbis sxccess

plomber beconse of an on orht AGEN.
malfwnciion,
XXX 328 1115 13 6:'05 Attained orbit successfully. Aerial recovery
O fiertbe 18tb orbit bys C. 130 airert s ecvomplisbed
XXX 329 1116 23 October Pailed 10 attain orbit becanse of an AGENA malfunction.
S YA




Flight History (continued)

DISCOVERER

DM-21
Ne.

AGENA

Flight Date

vi
vl

vill

X
Xi

Xi

Xiv
XV
XvI

xvii
Xvilt

XiX

160

163

170

174

179
192

200
206

212

218

223

234

160

23

237

246

253

297

296

258

298

1019
1022

1018
1020

1023
1029

1028
1051

1050
1052
1054
1055
1053

1057

1056
1058
1061
1062
1103

1101

1104

21 January 1959
28 February

13 April
3 June

25 June
13 August

19 August
7 November

20 November

4 February 1960
19 February

15 April

29 Ju'n.o

10 August

18 August

13 September
26 October
12 November
7 December

20 December

17 February

AGENA desiroyed by malfunction on pad.
R et ol g T W%

Assained orbit successiully. Tdum,mwdfor 514
seconds afser lifs-off.

Assained orbit smccess]: Recovery cepsule sjected
ul?lboorzicwmm Al objectives exceps
racovery successfully acbi

Lawnch, ascent, separation, coass and orbital booss -
cossfub. l'ald %0 achieve orbis because of low perform-
ance of ongine.

Same as DISCOVERBR Il

AR objecsives swccessiully achieved exceps capsuls
vecovery after ejoction om 17th orbis.

Same «s DISCOVERER V.

Atsained orbit smccessfully. Lack of 400-cycle power
prevented siabilization on orbit and recovery.

Atsained orbis mxlnllo Malfwncsion
AGENA engine shutdown lwrd
Recovery capsule o

THOR sbus doun -nl»y Uuhhcd cord mest
did not vesracs. chmnm foilod, cansing loss of
belium pressure.

n;?: destroyed @ T plus 56 sec. 51 Resnge Safety

Severe pisch oscillasions caused by boosser
malfunction,

Attained orbit successfully. Recovery capsnle ejecsed
on 17sh arbis was nos Al objactives exceps
recovery swccessiully

Lannch, aun,umm,mnudww e ig-
Pailed t0 achieve orht”b‘fmfl
during orbitel stage booss.

Assained orbit :aua:f-lly Recovery capsule ejected
on 17th orbis. Capsnls was momd after a water
smpact with negligible damage. All objectives exceps
she airborne recovery were successfully achieved.

Assained orbis successfully. Recovery capsule
om 17¢th orbit end was Jzumfully recorered 2’, the
airborne force. All objectives successfully ac

Attained orbis successfully. Ejection and
sequence com, sule impacs occurved :o::z
of the drmnry forces; loatd but lost prior to beimg
reiriey .

Launch end ascent normal. AGENA [ailed 10 separate
from boosser and [siled 30 attiain orbis.

Astained orbis swccessiully. Rocovery capinle ejected
on 315t orbit end serial recovery was accomplished.
All objectives were successfully achisved.

Atsained orbis successfully. Recovery capsule ejecsed
on 48sh orbit and asrid ’nmm w‘:’;':onp”“
All objectives were successfully achioved.

Attained orbit ssccessfully. Nom-recoversble, radio-
mairic dusa guthering MIDAS suppors fight.

Attained orbit successfully. Capsale did not re-enter
due to on-orbit malfunction.

A-6
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MONTHLY PROGRESS — DISCOVERER
Flight Test Progress

DISCOVERER XxXN Flight

@ DISCOVERER XXXII was launched from Complex:
75-3, Pad 4, at Yandenberg Air Force Base at 1053
PST on 13 October. All events during launch, boost,
separation, coast, AGENA, burn, and orbital injec-
tion occurred as planned. The orbit attained was
almost exactly as programmed as shown in Table I,

)

Event " Programmed  Aclual .
Apogee, statute miles  259.02  251.13
Perigee, statute miles 146.20 144.01
Period, minutes 91.0 90.85
Eccentricity 0.0135 0.0128

Table |. PROGRAMMED AND ACTUAL ORBITAL
PARAMETERS FOR DISCOVERER XXXII.
® Based on satellite operation, the decision was
made to recover the capsuvle on the 18th pass.
Capsule separation occurred at 1437 PST on 14
October over Alaska and re-entry occurred over the
impact area near Hawaii. The descending capsule

Figure 1. View inside the missile shelter (below)
looking into the DM-21 interstage structure. The

flight controller and inertial reference package (BTL
guidance system components) are visible in the
upper right. DISCOVERER XXXIl erected on
Complex 75-3, Pad 4. This vehicle wos

" successfully launched on 13 October.
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SECOND PASS...Hooks snare para-
chute canopy and the DISCOVERER
2000 copsule is reeled in. This is the
second recovery by a C-130 aircroft.

FIRST PASS...Parachute (left) is
missed by the hooks trailing from
the C-130 recovery aircraft and con-
tinves its descent,
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~CONFIDENTIAL

was located by radar and DISCOVERER direction
finder equipment on board the aircroft and ships
in the recovery force. The capsule was first sighted
at 28,000 feet by the crew of one of the C-130
recovery aircraft. This aircraft snagged fhe para-
chute canopy on its second pass and reeled the
capsule aboard. This was the second successive
aerial recovery by a C-130 aircraft. Five of these
planes have recently been assigned to the recovery
force to replace the C-119's. previously used. The
C-130’s are faster, have longer range, and can be
used fo recover the heavier capsules under develop-
ment in other programs.  (U)

DISCOVERER XXXH Experiments

@ Samples of various materials were carried in
and recovered with the DISCOVERER XXXH recovery
capsule. These included solar cells, dosimetry
packs, and a pack containing shielding material,
nuclear blocks and metallic dises. These were
returned to various Air Force organizations for
analysis of space radiation effects. A cannister
containing approximately 500 kernels of com was
also in the capsule and was returned fo the Air
Force. This corn will be planted to determina the
mutations resulting from exposure to space radiation.

w)

@ A University of lllinois experiment was con-

SSLPR-79

ducted in an aftempt to determine the southern
boundary of an ionospheric disturbance which
cavses attenvation of RF signals from satellites
in the northern hemisphere. A small 20 megacycle
transmitter was mounted on DISCOVERER = XXXiI
and it tronsmitted o continvous, unmodulated
signal. Stations located throughout the world
recorded the signal and the results are currently
being analyzed. (U) ‘

@ In cooperation with the Army Signal Corps, o
Sequential Collation of Range (SECOR) experiment
package was carried aboard DISCOVERER XXXI.
The package contains a transponder which can be
interrogated from ground stations and is used as
a means of determining the precise distances
betwsen the various stations. The SECOR Program
will permit precision mapping of the world. (U)

@ DISCOVERER XXXIt also carried Air Force Geo-
physical Research Directorate equipment consisting
of an erosion detector, an electron density gauge,
and a charged particle energy analyzer. Data from
these instruments were transmitted to ground stations’
by the DISCOVERER telemetry system and sent o the
Geophysical Research Directorate for analysis. (U)

'DISCOVERER XXX Flight

® DISCOVERER XXXl was launched from Complex
75-3, Pad 5, ot Vandenberg Air Force Base on 23
October.. DM-21 boost, separation, coast, and

Figure 2. Air Force Geophysicol
Research Directorote instruments

mounted on the DISCOVERER
XXXl AGENA vehicle. These space
environment experiments are a
portion of those carried fo utilize
the increased AGENA weight car-
rying capability. A University of
ilinois experiment and an Army
Signal Corps SECOR package
were also carried on this flight.




“CONFIDENTIAL

AGENA ignition occurred as planned. However,
operation of the hydraulic system which provides
the motive power for engine gimbaling was erratic.

The violent maneuvers of the satellite during this

" period resulted in disturhance of the gyro refer-
ences and the satellite started on an extremely high
trajectory. About 162 seconds after AGENA ignition,
the hydraulic pressure dropped abruptly to zero
and control of engine position was lost. Approxi-
mately ten seconds later, the XLR-81Ba-9 engine
shut down. It is assumed that this premature cutoff
resulted from the high acceleration forces imposed
‘'on the uncontrolled vehicle. The AGENA impacted
in the south Pacific. _(eJ

° Because of the hydraulic system dmicuhie.ston
this and two previous flights (DISCOVERER XXVIlII

on 3 August and DISCOVERER XXi on 30 March),
an extensive analysis and test program was started
immediately. Hot firing tests at the Santa Cruz
Test Base have been conducted and laboratory
tests at both the Lockheed and Bell facilities were
initiated. Areas of investigation include mechanical
weakness, contamination in the hydraulic system,
and contamination resulting from UDMH chemical
action or foreign material in the UDMH. (UDMH
contamination could affect the hydraulic control
system because the hydraulic pressure pump is
driven by a hydraulic motor which gets its power
from UDMH pressure and flow). Each system must be
thoroughly rechecked befors launch to be certain
there is no contamination. No rescheduling will be

necessary. }Qf
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: AGENA

f‘l SECOND STAGE g
: Weight—

inert 1763
y Payload equipment 1,641

Orbitel

.. Impuise Propelionts 12,950

Fuel (UDMN)
¢ Oxidizer (IRFNA)

Other 138
GROSS WEIGHT (tbs) 17,112 )
Engine , XLR81-80-9 ]
Thrust, lbs. (voc) 16,000 »

Spec. Imp., soc. (vac) 290
Burn Time, sec. 240
Restart Provisions Yes

*

HELIUM SPHERES 4‘\’\

\ N
‘\\ B

BOOSTER—ATLAS ICBM

Weight—Dry 15,100

Fuel, RP-1 74,900

Oxidizer (LOX) 172,300

GROSS WEIGHT (lbs.) 262,300
Engine—MA-2

Thrust (lbs. vac) Boosr 356,000

Sustainer 82,100

Spec. Imp. (sec. vac) Boost 286

‘ Sustalner 310
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PROGRAM HISTORY

The MIDAS Program was included in Weapon' System
117L ‘'when WS 117L was transferred 1o the Ad-
vanced Research Projecis Agency. ARPA subsequently
separated ‘WS 117L info the DISCOVERER, SAMOS
and MIDAS Programs, with the MIDAS objectives
based on an infrared early waming system. The
MIDAS (Missile Defense Alarm System) 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 the technical guidance of the ARPA
Order and approved the MIDAS ‘R&D Development
plan dated 15 Janvary 1960. This plan was o “mini-
mum essential’’ program directed toward the sateilite
vehicle and proof of the feasibility of infrared detec-
tion capabilifies. It provided for ten test launches,
two from the Atlantic Missile Range and eight from

the Pacific Missile Range. Subsequent authorization .

was obtained fo utilize two DISCOVERER flights
(designated RM-1 ond RM-2) to carry background
radiometers in support of MIDAS.

A progrom of complete system development, includ-
ing the ground environment of MIDAS, has been
gubmitied to the Department of the Air Force and

has been approved in principle and objective. -

Authorization has been received to initiate action
implementing the plan with reconsideration for ap-
proval fo be accomplished subsequent 1o a success-
ful test launch in 1961.

" TECHNICAL HISTORY

The MIDAS infrared early warming payload is engi-
neered to use a standard lpunch vehicle configura-
fion. 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 to place the pay-
load in a circular 261 noutical mile orbit. Subse-
quent R&D flights utilize the ATLAS “D''/AGENA
“B" configurafion programmed to place the pay-
load in a circular 2,000 nautical mile polar orbit.

Orb satellites detect

radiation emitted by
lCBIl'sm fight. Data is
instantaneously to Midas
Thchngdeon#olkarmlaruoﬂh
u‘;cbmg?cmml
oam::? number of missiles
' GPP' launch location, direction

hisdate s e s
dauuduplay in near real time on the
control consoles and operasional dupbgﬂch"‘
tthomolmdDuplay Facility. The i
and Control Center monitors and controls

the status of the orbital network and the
ground environment. The Point Ar

Standc are used so launch thMIDAS R&D
satellites into polar orbits.

- Computer -

Control Consold®
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Sunnyvale ,
Sau:nlluerm

SSLPR-79

Point Arguello Launch Comn

Eight MIDAS Satellites — four each in '
two orthogonal polar orbital

T —at 2,000 n.m.

R

ali -'Indica!es
R&D Facilities
Only

lanes
itude

B-3

#



PRESIDENT OF U. s,

MIDAS ALARM EMPLOYMENT

DEPARTMENT OF DEFENSE

OTHER US - __ Nomao

GOVERNMENT AGENCIES B "MIDAS CONTROL AND |

DISPLAY FACILTY

MIDAS TRACKING &
CONTROL CENTER

OTHER ALLIED
GOVERNMENTS

NOTE: The Air Defense Com-
mand will operate the MIDAS
System under the operational
control of CINCNORAD.

READOUT STATIONS

- SPACE VEHICLE NETWORK

CONCEPT

The MIDAS system is designed to provide
continuous infrared coverage of the Soviet
Union. Surveillance will be conducted by
eight satellite ‘vehicles in Qccurately posi-
tioned orbits. The area under surveillance
must be in line-of-sight view of the scanning
satellite. The system is designed fo accom-
plish instantaneous readout of acquired
data by at least one of three strategically
located readout stations. The readout

stations transmit the data directly to the
MIDAS Tracking and Control Center where
it is processed. It s then displayed  and
evaluated in the MIDAS Control and Dis-
play Facility, If an attack is determined to
be underway, the intelligence is communi-
cated to a central Department of Defense
Command Post for relay 1o the President and
national retaliatory and defense agencies.




Flight History

Lovnch ATAS AGENA
Ne.

Romarks

Date Ne.

26 February 29D 1008

24 May 45D 1007

20 December DISCOVERER Vehicle

18 February . DISCOVERER Vehicie

12 July 97D 1201

21 October 105D 1202

Did wot atsein orbis becamse failare during
Am'ffagz"n'am o «

ighly smccessful. Porformence with respect to

the satellite webicle soas nie & mesr
circalar 2 meniical misle orbit swith 0.0125 eccensyic.
ity. &wm&plmmluhucdanm 7&('-1[)
velecity compenent wa; imposad on 4 ENA B prier
than wermal, the AGEN, was able 10 contrel the
ATLAS semerated disturbance, Tolemetry accom-
)lubuuq"dlpnpmdm&rmd-lu ?l:iuof
tbe West Ford packege ofir sacvnd bare, A3} sl
ons, with the passsble ocception of "om erbit” asiitnde
coniyel, qul Blectrical wipnt from
" (o.g., 310181 and performance of vebicle o bayload,
SA‘UT,HBPD brovided goed i dariation
n mmy ignal strength mdicated o nbzl’:,
™ , 3 mmz
reduction n:ﬁ'm sebicle . Telemetry alie
. rical posnr commencin
abont pass 3:;_3:: 63,}:?” sll?wxluud, ;:l:-f
contect excediion ) 45 9
enebled, The HEPDEX 31 it date for the
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MIDAS GROUND SUPPORT FACILITIES

‘r

e ——

Facility _ Equipment* ' » Flight Function
. Satellite Test Center ABCDEP Operations control, orbit computations and predictions, initi-

Vandenberg AFB ABCEFGHIIKLMP
Tracking Station
Downrange Telemetry GHUNO
Ships ’
Hawaiian Tracking BEFGHJ
Station
AMR HJ
New Hampshire ABCEFGHIJKLM
Station ‘
African Tracking BEGJ
Station
North Pacific BCEHKP
Station v
Kodiak Tracking FJ
. Station ’

* Mugu Tracking BEFG)J
Stotion

A,

ToZmpnme

ation of commands 1o satellite {via tracking stations], process
payload data. .

Ascent and orbital tracking; telemetry reception; trajectory
computations; command fransmission; reception recording
and processing of payload data.

Tracking and data reception during ascent. (Three ships are
available for this function. Equipment is typical.)

Orbital tracking, telemetry reception, payload data reception.

Orbital data reception.

‘Orbital tracking; telemetry reception; command transmission;

reception, recording and transmission of payload data.
Telemetry reception and recording during second burn,

Satellite and payload data reception.
Orbital tracking.

Tracking and telemetry reception.

NOTES: (1) In addifion to equipment listed, all stations have inter- and intra-station
. communications equipment and checkout equipment.

(2) . Equipment listed is either Presently available or planned and approved

General Purpose Computer(s)
ond Support Equipment

Dala Conversion Equipment
PICE

Master Timing Equipment
Coatrol and Disploy Equipment
VERLORY

VHE FM/FM Telemeiry Station
PAM FM Ground Station

for procurement.
*Equipment :

Dopplér Equipment

VHF Telometry Antenna

UMF Tracking and Data Acquisition
Equipment (60 foot FLD Antenna)
UHF Angle Tracker

UHF Command Tronsmitter

APL Doppler Equipment

SPQ-2 Rodar

Midas Payioad Evalvation
and Command Equipment

»o0zEr mrr



MONTHLY PROGRESS—MIDAS

Program Administration

©® The DDRAE special task group, established to
. evaluate MIDAS feasibility and capability, con-
vened at Stanford Research institute (SRf), Palo
AMo, California on 25-28 October. Findings of the
subcommitiees, established during the initial ses-
sion in late September, were reported and dis-
cussed Preparatory fo reporting the Task Group

findings. ’(2)/

@ Representatives from Space Systems Division
(AFSSD) and Lockheed Missiles and Space Company
(LMSC) met on 3 October fo review overall plans and
. costs. The failure to make schedules, the slippages
and associated increased costs make it impossible
fo meet all Fiscal Year 1942 program objectives. This
- necessitates an adjustment of phasing and scope of
the MIDAS Program including o reduction in the
effort to develop o nitrogen textroxide (N204) engine
and secondary propulsion system (orbit adjust) for
the AGENA sateliite vehicle. Redirection of Aero-
iet-General and Baird-Atomic MIDAS Series M and
‘IV. payload development offort was accomplished
during September to keep within budget alloca-

tions. (&)

©® The MIDAS I Payload Data Analysis and Evalua.

- tion Report was distributed on 15 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 regd-
out data. An analysis and evaluation of payload
performance and the data processed is presented.
Included in the feport are analyses of the payload
thermal design and weather conditions while the saf.
allite was on orbit. )

_ Flight Test Progress

® MIDAS Il HEPDEX data have been reduced and a

report issued on the proton flux levels experienced at

the MIDAS orbital altitude. At 180 MEY the profon

Hux density is about equal to that predicted from

other experimental data, However, ot 60 MEV the

proton flux density was one o two orders of magni-
- tude above the predicted level, U)

® Due 'to the erratic motion of the vehicle (MIDAS
1) the solar panel data, although reduced, showed
time varying discrepancies and therefore is not

conclusive. /(2‘)’

Figure 1. MIDAS v before launch on the morning
of 21 October from Point Arguello Launch Stand
No. 2. .
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Figure 2. Preparing to raise
AGENA 1202 (left) for mating
with ATLAS 1050...Installing
the Boird-Atomic infrared
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@ MIDAS v, delayed because of an AGENA engine
fuel pump seal drain line problem, was successfully
launched from Point Arguello at 0553 psT on 21
October. Despite o loss of roll control during the

ATLAS boost phase, the satellite vehicle was placed _

infe a near circular 2000 nautical mile orbit. Table |
. shows the predicted and attained orbital parameters.

Event Programmed Actual
Apogee, nautical miles 2100 2025
Perigee, nautical miles 2100 1898
Period, minutes 172.6 166
Eccentricity 0.00046 0.0125
Inclination, degrees 90.02 95.87

Table 1, COMPARISON OF PROGRAMMED AND
ACTUAL ORBITAL PARAMETERS FOR
MIDAS Iv

o Telemetry channels (e.g., status and performance
of vehicle and payload, SAPUT, HEPDEX) provided
considerable high quality data. Pertinent items that
have been extracted from the data are as follows;

1. 'Acquisition, tracking, and response to com-
mands from the ground were near perfect. (U)

2. During sustainer operation, the ATLAS booster
rolled several times at @ rate which reached o mini.
mum of 72°sec and was 44°/sec at AGENA separa-
tion. The total ATLAS/AGENA roll was 8.7 revolutions,
The AGENA reduced the roll rate to zero0 after
approximately one additional revolution. To accom-
plish this, twenty percent of the afttitude control gas
was expended. ey

3. Succeuful ejection of the West Ford package
following AGENA second burn and continved oper.
ation of the High Energy Proton Oensity Experiment
(HEPDEX) equipment has been confirmed by telem.
eiry data.  (U)

4. All operating subsystems, including the solar
power arrays and payload, functioned satisfactorily
except that the control gasses were depleted on
pass 1. On pass 34, one solar array turned away from
the sun with the resuit that insufficient power was

generated to maintain System operations beyond
pass 54.
5. Analysis of the telemetry data shows;.

a. The vehicle is rotating about the pitch axis
in a direction opposite to the direction of vehicle
travel at a rate of approximately one revolution per
92 sec.

b. The vehicle is stable about its yaw axis within
five degrees. (e

c. The vehicle roll axis is displaced twelve

degrees from vertical in.a direction oway from the
sun. (C)

Technical Progress

©® MIDAS V completed systems tests early in October
and was placed in bonded storage pending inser-

- tion into the launch schedule. Prior 1o commencing

the final systems test, the Space Systems Division
decided to install o hew Baird-Atomic, Inc, pay-
load. The new payload is much more sensitive than
the one originally installed in the satellite. This
payload has the improved optical system that was
initially flown in MIDAS IV and is expected to pro-
vide more precise infrared radiation dota, 'Beeause

" of launch stand availability problems, the MIDAS v

booster vehicle has been removed from the stand and
is being held for launch in the near future. The
completion of Point Arguello Launch Complex No. 2
construction will alleviate the present stand loading
problem,

©® MIDAS VI commenced guidance and control and
communications compatibility tests on 24 October.
The integrated Systems test of this vehicle is sched-
vled to begin on 10 December, 4]

Facilities

® Llockheed representatives have briefed Space
Systems Division personnel on an operational con-
cept for a. MIDAS Tracking and Control Center. A
configuration description report of this facility will
be published in December 1961, (u)

@ A review of final plans and specifications for the
first increment of the support facilities at the
Ottumwa, lowa, Tracking and Control Center was
held on 31 October. Advertising for construction con-
tract award for the technical facilities and support
facilities at this station is delayed pending release
of funds, (V)

® All construction at Point Arguello Launch Compiex
No. 2 js progressing satisfactorily. Construction com-
pletion is estimated at 99, Walls and foundations of
Launch Stand No. 3 and the foundations for the Tech-
nical Support and Launch Operations Buildings have
been completed. The cable vault and footings for
Launch Stand No. 4 have been poured. The Tech.
nical Support Building is being erected and util;.
ties are being installed, (U)

® Modification of Building 6007, one of the Van-
denberg Air Force Base technical support buildings,
has been completed. Modification work on 18 of the
20 buildings in the second increment of this package.
is approximately 409% complete, with completion
scheduled for Janvary 1962, The renioining{portion
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of the second increment package will be awarded if

FY-62 Military Construction Program funds are
released. (U)

® Bid documents for the addition and modifications
to the Data Acquisition and Processing Building at
the Vandenberg Tracking and Telemetry Station were
revised to reduce the scope of the project within
available funding. The Corps of Engineers has been
requested to advertise this. project for bids on a 150-

Figure 3. Herd of American buffalo
(Bison) shows little concern for the
MIDAS rodome as they graze neor
the Donnelly Flats, Alaska, tracking
station. View, right, inside the
radome shows the UHF tracking
antenna,

SSLPR-79: - -

day construction schedule to allow beneficial occu-
pancy by 15 March 1962, Except for minor deficien-
cies, construction of the auxillary power system at
this station has been completed. (U)

©® Design concepts for the administrative addition
to the Satellite Test Annex, Sunnyvale, California,
were approved on 11 October and design has been
initiated. The preliminary design review is sched-
vied for 17 November. (V)
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Program History

The BIOASTRONAUTICS Office was established in
May 1958 and charged with the biotechnical super-
vision ofi the early. military “Man-in-Space” Program
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 1959, o MARK | biomedical capsule was
successfully flown on DISCOVERER Il without speci-
mens. The flight telemetry successfully demonstrated
the engineering concept of the Bioastronautic sub-
system. Although . re-entry was successful, recovery
was not accomplished. A second MARK | capsule
was lounched on DISCOVERER fV on 25 June 1959
with four mice aboard. Although orbit and recovery

were not achieved, 600 seconds of telemetry showed.

the animals to be in good condition throughout the
flight. Subsequent DISCOVERER efforts culminated
in preparation of o MARK II capsule suitable for o
small primate which has not been flown.

Applied Research contracts for the design and de-
velopment of advanced biocapsule hardware include
photosynthetic oxygen production, super-critical gas
storage, radiation shielding and bio-instrumentation.
All components are scheduled fo be flown in subse-

- ...quent advanced space biocapsule programs.

An Advanced Biomedical Capsule has successfully
completed the mockup phase of development. The
capsule is designed to carry o fifty pound chimpan-
zee to altitudes of about 10,000 n.m. to thoroughly
explore and assess the radiation hazards of the
inner and outer Yan Allen Belts. In addition, long-
term weightiessness effects will be investigated. On
7 November 1960, Space Systems Division approved
confinued development of the advanced capsule in
" support of eventual manned military space systems.
In July 1961, Hq USAF approved the Advanced
Technology Program entitied “Bioastronautics Orbi-
tal Space Satellite’ (BOSS]. This program describes
a Bioastronautics Orbital Space System utilizing the
ATLAS D/AGENA B vehicle combination for launch,
orbit, and recovery of living subhuman specimens.
The system will be used for six earth orbit launches
during which large primates will be exposed to the
space environment for periods from 3 to 14 days so

that effects of long term weightlessness, radiation
fields, and extended isolation can be measured and
evaluated for periods of from 3 to 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 a biomedical program to
collect a great amount. of data from animal orbital
flights, but is a system to determine the feasibility
of manned military operations in space.

Program Concept

The complete exploration of space, including limits
to manned operational space systems, requires o
determination of the biological effects of the space
environment. The Space Systems Division is continy-

_ 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, biclogical instrumentation
and determination of space flight stresses (long term
weightiessness, operational experience in the radia-
tion belts, ond Isolation). Neither Project MERCURY
with its short duration, low altityde orbit, nor DYNA
SOAR with its low altitude suborbital flight will pro-
vide data concerning the key problems.of long term
weightlessness and Van Allen Belt radiation; knowl-
edge which is crucial to manned operational space
systems.

The current BIOASTRONAUTICS Program is furnish-
ing a limited amount of data from actual 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) Program will not
be limited by piggy-back or space-available restric-
tions. Data obtained from these tests will be available
for correlation with those obtained from laboratory
experiments. The results will be of supplemental sig-

nificance 1o the DYNA SOAR Program and Project

MERCURY and will be necessary to the success of
future manned military missions.
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MONTHLY PROGRESS — BIOASTRONAUTICS

Passenger Pods :

@ On 2 October, following a sixty-day posiponement
caused by basic ATLAS E booster .problems, the
Scientific Passenger Pod Program was reinstated.
During the pod flight moratorium ATLAS develop-
ment vehicles were launched, thus reducing the num-
ber of vehicles available for passenger pod flights.
Because of this several pods have been deleted from

the program. One of these is Passenger Pod No. 1.
It was 1o have carried five BIOASTRONAUTIC experi- -

ments consisting of the supercritical storage system,
the gravity independent photosynthetic gas ex-
changer (GIPSE), zero gravity potassium superoxide
gas diffusion experiment and two tissue equivalent
radiation experiments. 46

® The Space Systems Division is attempting to have
Pod No. 1 flown aboard another vehicle. The Office’
of Aerospace Research, the agency responsible for
pod flight scheduling, has indicated that plans are
being made to launch Pod No. } from the Pacific
Missile Range early in 1962 aboard an ATLAS mis-
sile participating in the NIKE-ZEUS Program. /(«Sf

® The new pod schedule (2 October) has officially
programmed Passenger Pod No. 6 for laynch aboard
ATLAS 36E in mid-December. }Sf

Figure 1. BOITEL experimental cap-
sule with cover removed to show the
two 7500 psi air tanks and the couch
which will support the primate. A
transducer which will sense tank
pressure for telemetering during
flight is mounted above the tonks,
Capsule pressure and femperature
and tank pressure will be telemetered,
along with the primote’s EKG. The
air tanks provide the weight which
helps to rotate the couch during re-
entry, so thot g-loading on the pri-
mate is in the desired direction.
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Passenger Pod No. 6

® The prime experiment aboard this Pod is Project
BIOTEL. A small primate containing a surgically
implanted miniature transmitter will be placed in

an environmental capsule for the flight. The trans-
mitter will sense and telemeter physiological date

during the flight. The first phases of the development
of the implanted transmitter were described in the
November and December 1960 Space Systems Divi-

sion Activities reports. The present transmitter is of
improved design, although it is still  one channel

device. The physiological parameter to be measured

during the flight is EKG (oloctrpcordiogrom)//'l’ho

objectives of the flight are to demonsirate the opera-
tional feasibility of transmitting physiological data
via a surgically implanted transmitter through the

intact skin of a small primate during ballistic flight
and to demonsirate the adequacy of the life sup-.

port system of the environmental capsule. The pod
will be recovered and additional studies performed
on the animal. Other experiments aboard Pod No. §
include o radiation emulsion pack and « small
radiation shielding experiment. €]

Project BIOTEL~Environimental Capsule
joct - nvironmental Capsu

©® The capsule is o cylinder composed of two sec.
tions: the upper shell or cover which is provided with




Figure 2, Preparing to lower the
BIOTEL capsule into the ATLAS E pod
during fit checks... lowe ng the cap-
sule into the pod.. stalling the
nose cone to complete the instolla-
tion.
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Recovery Section

Umbmcol_ Line

Cooling Air

Figure 3. Schematic showing Pod No. 6 containing the capsule attached to the
side of an ATLAS E missile. The cooling and umbilical lines ssparate at launch.
The pod will be ejected from the vehicle during flight and recovered from the
ocean. The recovery section contains the parachute, a balloon (for Hloatation), a
transmitter, dye marker, and flashing light beacon. -

a window for viewing the primate and the lower
shell which incorporates the capsule mounting pro-
visions and supports all the internal components.
When the two segments are mated and the lotching
.device fastened, a pressure tight capsule is formed.
The capsule is designed to withstand an outside

SSLPR-T9

temperature of 600° F while maintaining an internal
temperature of approximately 70° F and 15 psi pres-
sure at zero ambient pressure. The capsuie is 27
inches in diameter, 30 inches high, and weighs
approximately 290 pounds with full air bottles and
the primate. (U)




® The capsvle air supply system is o simple high
pressure type. Compressed air at 7500 psi is stored
in two clyinders. This air is metered to the capsule
through a regulator ot a fixed flow rate which
exceeds the required fresh air flow for the primate,
thereby eliminating the need for carbon dioxide
and moisture absorbers. A pressure relief valve main-
tains an internal pressure of 15 psi at all altitudes
above sea level. This system also maintains the
required temperature control since excess heat is
carried out in the exhaust gages. (V)

® The capsule contains a couch for restraining and
protecting the primate during all phases of flight.
A subassembly consisting of the couch and air
cylinders gimbals upon re-enfry to maintain the

g-loading in a favorable direction for the primate.
() '
Arteriol Blood Pressure Transducer Implont

® The first surgical implant of a prototype blood
pressure sensor in the abdominal artery of a dog was
successfully performed on 19 September. Testing of )
the implanted sensor two weeks later, however,
revealed that the sensor was inoperative. The sensor
design was subsequently modified and a new sen-
sor was implanted in o second dog on 18 October.
it was tested shortly after implant and found to be
successfully sensing blood pressure. The second

dog’s recovery is good. Further tests of the implanted
sensor are planned before finalizing design. (V)]
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SATELLITE
- /A ___ INSPECTOR

AGENA “D”

: ~
Figure 1. SATELUTE INSPECTOR vehicle
configuration (left). Final Stage
Vehicle (above) showing search rodar,
. velocity correction engine noxile,

-  control-gas storage spheres, and
: attitude control jets.

ary” ' The SATELLITE INSPECTOR Program has been estab-
ATLAS "D lished to develop and demonsirate feasibility of o
co-orbital satellite inspector system capable of ren.
dezvousing with and inspecting suspected hostile
satellites and assessing their mission.

L

= ' , Program Objectives
‘ 1. Design, fabricate, and demonstrate feasibility
of a protolype vehicle capable of co-orbital ren-
dezvous with another satellite at 400 nautical
miles with a capability of inspecting and identifying
the unknown satellite.

!
A1

2, Studyand define a SATELLITE INSPECTOR vehicle
which could be used as an ultimate defense vehicle
having a capability of rendezvous up to 4,000 navuti-
cal miles with necessary orbit changes.

3. Develop and fabricate those long lead type
items required for the vllimate defense system in-
cluding a capability of negating hostile systems.
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Searoh 4~ 025N, Z SATELLITE INSPECTOR
e A RENDEZVOUS SEQUENCE
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st Guidance
Period
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Velocity Differential
/ * = =~ ¢ 1 {oot/second
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Figure 2. SATELLITE INSPECTOR Program feasibility demonstration flight and rendezvous sequence.
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Program History

Initial studies were conducted by industry in 1958
under SR 187. Studies were continued in 1959 by
the Radio Corporation of America under ARPA
contract and Space Technology Laboratories under
Space Systems Division management. The STL study
was completed 21 Decamber 1959 and the .RCA
study 31 Janvary 1960, both indicating SATELLITE
INSPECTOR would be o feasible system of practical
value to the Department of Defense. Subsequently,
the following actions have been taken:

1. AF System Development anuinﬁqnt

No. 18 published . ........... 21 April 1960
2. AFBMC approval of SATELLITE INSPECTOR

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

of Development Plan . . ... ... 25 August 1940
4. Air Force Development Directive

No. 412 ... ........... .. 17 October 1940

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

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

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

Concept

Philosophy — The philosophy for development of
the prototype vehicle calls for a step-by-step de-
velopment program with o conservative choice of
subsystems and emphasis upon reliability. Ground
tests will provide assurance of component capability
and reliability before flight, -

Overall System — Unidentified orbiting objects
will be acquired, catalogued, and the ephemeris
accurately determined through the facilities of the
Space Detection and Tracking System (SPADATS)
ulilizing available acquisition and racking equip-
ments, (It is anticipated that, for the ultimate opera-
tional system, the capabilities of SPADATS will be
expanded fo provide additional information such
as target size, configuration and stability in orbit,
possibly within 12 hours after detection.) This infor-
mation will be relayed to a Defense Command
Control Center which will determine if inspection
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is necessary. Should inspection be deemed neces.
sary, the ephemeris information will be used 1o
compute data which will be inserted into the
guidance system of o SATELLITE INSPECTOR
vehicle. The vehicle will be launched into an appro-
priate position ot a time which enables the final
stage vehicle to go into orbit with the unknown satel-
lite and inspect it ot close range. This inspection
data will be stored in the payload for transmission
upon: command to ground stations. Afier reception
by the ground stations the data will be processed,
displayed and evaluated, to determine the mission
and intent of the unknown satellite.

VEHICLE:— The SATELLITE INSPECTOR system as pres-
ently envisioned, consists of three stages including
an active “Final Stage” or rendezvous vehicle. Early
configurations of the SATELLITE INSPECTOR vehicle
will consist of a Series “D" ATLAS booster, AGENA
D" second stage, and a SATELUITE INSPECTOR final
stage vehicle. This configuration is shown in Figure 1,
Later final stage vehicles having increased maney-

vering copability 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, attitude control, man-
suvering propulsion 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 storage and communications capability.

Feasibility Demonstration—Four flights launched
from the Atlantic Missile Range, are planned for
the feasibility demonstration. The first flight is
scheduled in March 1963 with the subsequent flights

. scheduled at three month invertals. The feasibitity
demonstration configuration of the SATELLITE IN-
SPECTOR vehicle will consist of o Series “D” ATLAS
booster, AGENA “D” second stage and o SATELLITE
INSPECTOR final stage vehicle. The demonstration
final stage vehicle weighs approximately 2,500
pounds. In this demonstration (Figure 2), the final
stage vehicle will be programmed to rendezvous with
an existing satellite if one is available in o three
hundred to five hundred mile easterly orbit. If such
o satellite is not available, o target satellite will be
placed in a 400 nautical mile, 28.8 degree -inclina-
tion circular orbit by o USAF SCOUT booster. Rendez-
vous will be accomplished while under surveillance

of o Southeast Africa station and o TV imoge 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 read out on command as the vehicle
passes over the Air Force Missile Test Center. For
the purpose of the feasibility demonstration ren-
dezvous is defined as o 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 system is being
pursved simultaneously with the other phases of the
program. This effort will distinguish certain long lead
lype items on which development action must be
initiated and provide further refinements to the
system. Included are extension of the maneyvering
capability of the vehicle into 4,000 nautical mile
orbits with the necessary station keeping and in-
spections of multiple targets as well as more exofic
sensor capability. For example, a sensor capable
of detecting a nuclear warhead is most desirable.
Effort is currently underway to proceed with the
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 Stage Vehicle contractor, and Sys-
tems Engineering and Technicol 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 6594th and
6535th Missile Test Wings.

Facilities

The demonsiration program will utilize exisﬁn§
launch, tracking and dota reduction facilities inso-

" far as possible. However, some additional ground

support equipment will be required at the Air Force
Missile Test Center and ot the Southeast Africa
tracking site, o
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MONTHLY 'PIOGRISS—SATELLITI INSPECTOR
Pragram Administration -

® An agreement between the Air Defense Command
and the Space Systems Division concerning the
target ephemeris data to be furnished by ADC to
SSD in support of the SATELLITE INSPECTOR
" feasibility demonstration program was resolved.

sy

® Space Systems Division personnel visited Aerojet-
General Corporation on 16 October to discuss the

technical status of the Satellite Inspector target and

fo inspect some of the facilities that will be used o
support the target effort. Asrojet-General personnel
were brisfed on the target radar reflectivities desired
by Space Detection and Tracking System (SPADATA)
for tracking. -Potential technical problems in atiain.
ing these values were discussed, and a common
understanding of these problems was achieved.
Recommendations for solutions will be submitted by
Aerojet after preliminary testing of reflectivity valves
over various radar frequencies. (U)

® Radio Corporation of America has completed an
advanced system study. The report is due 30 Novem-
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ber 1961. Work at Aerospace Corporation on a similar
study is still in progress. (V)

Technical Progress.

@ Assembly of a breadboard SATELLITE INSPECTOR
profotype payload has been started by RCA for
development and evaluation testing. (81

® Fabrication of the Final Stage Vehicle ascent

fairing was started by Dovuglas Aircraft on 20 October.
. AYCO has started fabrication of the Final Stage

Vehicle Structure, (V)

" @ Radio Corporation of America has established o

sub-contract with American Electronics to supply the
solid state inverters to be used for the Final Stage
Vehicle power supply. (U) :

Facilities

® The final design review conference for the modifi-
cations to Atlantic Missile Range Launch Complex 13
is scheduled for 15-16 November. The design is pro-
ceeding toward meeting a contract award date of 8
Janvary 1962 based on present estimates of stand
availability. (V)
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History : _ :

The Atomic Energy Commission Program to devel-
op Subsystems for Nuclear Auxiliary Power (SNAP)
was inifiated in 1956 in response to Air Force identi-
fied requirements for long duration auxiliary power
in earth satellite reconnaissance systems. In mid-
1957 a joint AFBMD/AEC SNAP Coordination Com-
mitiee 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 test-
ing was recognized by Hg USAF in March 1960.
The Abbreviated SNAPSHOT Development Plan was
submitied on 14 June 1960. Approval by Hq USAF
and the Department of Defense was granted on 27
December 1960 and Atomic Energy Commission
concuirence 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_A&wncod- Development

Objective No. 28 issued. . .. . .. 4 May 1961
3. sPrime Coniract Award ‘

loIMSC ................. 17 June 1961
4. AF Development Directive

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

ment No. 660A .......... 14 August 1961

Reactors

The SNAP 10A and SNAP 2 auxiliary 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
1o the converter. The SNAP 10A generctes 500
‘walls with a static ihormoolectrjc converier and the
SNAP 2 generates three kilowatts with a dynamic
turbine-alternator. SNAP 10A has been conceived
and designed for MIDAS applications and will be
'vsed in advanced versions of that system if proven
in SNAPSHOT tests. Both units will be designed 1o
minimize rodioactive 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 ot great distances from the sun. Electrochemical

and/or thermal energy storage devices can be

eliminated from nuclear systems if they prove o be
unreliable, whereas such devices are vital to solar
Power units. Furthermore, nuclear power units do not

_ -require vehicle orientation and stabilization as do

solar supplies.

Radiological Safety

The Atomic Energy Commission, by law responsi-
ble for reactor safety during development, will share
with the Department .of Defense the responsibility
for safety through the flight testing period. The
operafing agencies will pursue radiological safety
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 produced during reacior operation will
have decayed fo safe levels before vehicle re-entry
occurs. The reactor will not be started until it is on
orbit and it has been delermined that a sufficiently
long orbital life is assured. ’

Management .

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 sysiems
engineering and ftechnical 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 selecied 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 launch site facility 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 o non-nuclear facility, since on-site
reactor operation will be unnecessary. Post delivery
SNAP/AGENA mating and checkout will be accom-
plished by LMSC.
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SNAP 2

MONTHLY PROGRESS — SNAPSHOT

Program Administration

® The SNAPSHOT Joint Working Group met at
Atomics International (Al) on 4 and 5 October.
The Joint Working Group is composed of repre-
sentatives from the Space Systems Division, the
Air Force Special Weapons Center (AFSWC), the

Atomics Energy Commission (AEC), Lockheed Missiles

and Spoce Company (MSC) and Atomics Interna-
tional (Al). Among the items discussed at this meeting
were nuclear safety, siting of the SNAP Prelaunch
Test Facility, interface problems, ond_the LMSC/Al
need dates for delivery of test and flight hardware.
Since these two companies are interdependent, the
delivery schedules are extremely important, Single
points of contact were established at both LMSC and
Al to represent each company on interface problem
areas. Coordination of Al and LMSC inputs for the
Preliminary Safety Report was scheduled for early
in November. Siting of the test facility is contin.
gent vpon clarification of AEC and USAF Deputy
Inspector General for Sofety positions regarding
safety measures, (U)
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® A Program Authorization was received for the
balance of the FY 62 funds identified to date.
Approval action is still pending on the additional
funds needed to satisfy FY 62 requirements. (U)

©® The Space Systems Division submitted secondary
payload proposals to.LMSC on 12 October and 30
October for evaluation prior to the secondary pay-
load screening conference scheduled for mid-
November. (V) .

@ Space Systems Division and Lockheed Missiles and
Space Company representatives reviewed the SNAP-
SHOT Preliminary Work Statement on 20, 24 and
25 October. A second series of mestings will be held
at LMSC on 1 and 2 November and o date will be
established for re-submission of the Work State-
ment. (U)

'Facilities

@ Authority to start design of the SNAP Prelaunch
Test Facility was received on 13 October. A remote
site on Vandenberg Air Force Base has been selected
and the Architect-Engineer (Norman Engineering
Corp) design effort was started on 25 October. Final
design submittal is scheduled for 10 Janvary
1962. (U)



| Program Objectives

The objective of the VELA HOTEL Project is to con-
duct a research and development program including
experiments and profotype lesting to gain informa-
tion which will lead to the definition of an opera-
tional space-based system for high aititude nuclear
defonation detection.

Program History

The Panofsky Panel on High Alfitude Detection, re-
porting to the President’s Scientific Advisory Com-
mittes, made several recommendations with respect
fo research and development work which should be
accomplished in order to increase basic vnderstand-
ing of the physical mechanisms involved. The De-

* pariment of Defense agreed to 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-
totion and that the portion of the effort concerning
measurements of natural radiafions in space should
be implemented iointly by the DOD and the NASA.
Within the Departmeni 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
associated with the detection of high-ititude nu-
clear detonations. The initial results were used in
October 1959 to provide the State Department with
supporting technical data for the United States dele-
gafion at the Geneva conference. Amendment No. 1
to the original ARPA Order directed AFSC to extend

and refine the original study. It was subsequently .

requested that a joint” working group including
AFSC, AEC and NASA representalives, chaired by
AFSC, be established. The mission of the Joint
Working Group was fo recommend o research ond
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Figare 1. VELA HOTEL
vebicle configwration (righs),
Artist’s comceps of payload
showing soler cells. X-ray de-
dectors and imjection motor.

development program-which would investigate the -
concept of nuclear detonation detection from satel-
lites. To facilitate conducting the work involved, the
Joint Working Group formed subcommitiees for
payload, space boosters, and communications and
control.

Program Concept

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

The launch vehicle for the VELA HOTEL Program will
be an ATLAS D/AGENA D. BEach vehicle. will place
two spacecraft into a single highly elliptical orbit,
The instrumentation aboard the spacecraft will be
furnished by the AEC and will consist of X-ray,

SPACECRAFT

AGENA D




Figwre 2. VELA HOTEL Srajectory sb
apoges. On the frst orbi

owing she elliptical trens
orbummladwiﬁbco}lcldwd,utb

_ into orbis approximately 140 degrees bebind the firss payload.

O
f«wbi:wbkbbacmmundn}o,wonni.

wext orbis, the second paylo, be fired and pleced

gamma ray, and neutron defectors and Geiger-
Mueller tubes, Each spacecraft will contain a pro-
puision unit capable of transferring the spacecraft
into a minimum circvlar orbit of 50,000 nautical
miles. The propulsion unit of one spacecraft will be
fired at first apogee and the second spacecraft will
be transferred at ¢ Iater 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 capabilities in range of 75,000 nautical miles.

The: vehicle will be launched from the Afiantic
Missile Range at an azimuth of approximately 110°,
After AGENA D separation from the ATLAS D, the

AGENA D will Program through two burns with final

cutoff 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 transfer sequence will then be
initiated.

Simultaneous tracking of the two spacecrafs will be
carried out by the $SD world wide tracking net.
Data will be collected at Sunnyvale Satellite Test
Center, punched on tape and shipped 1o 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 dltitude polar orbit flights are being
accomplished which wiil obtain background radia-
tion data below the Van Allen beits. These flights
carry Lowrsnce Radiation Laboratory experiments

" consisting of X-ray, gomma ray and neutron detec-

tors, PENG (profon-chcfron-nwhon-gomma ray) de-
teclors and solid state spectrometers.

The AEC is also inifiating, as a separate byt relaled
project, a piggy-back flight program aboard Rangers
{Lunar probes), NASA Scouts ond Mariners (Venus
probes). '
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MONTHLY PROGRESS — VELA HOTEL
Projram Administrotion

@ The initial VELA HOTEL launch has been resched-
vled for May 1963 because of the delay in selecting
the Spacecraft contractor. This represents a one month
delay in the program,

SRLPRTO -CONFIDENTIAL
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The ADVENT Program will investigate the feasibility
of using satellites in synchronous orbit as instantane-
ous repeaters for microwave radio communications.
A satellite vehicle station in synchronous equatorial
orbit will remain in a fixed position relative to any
point on the surface of the earth. Active communica-
tions equipment contained in this satellite will receive,
ampliff and instantanecusly retransmit messages
beamed in its direction.

PROGRAM HISTORY

The Research and Development program for active
communication satellites was initiated by ARPA in
Janvary 1959, Following early research and develop-
ment, 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 capability 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 compiete system, including launch,
satellite iracking 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.

Figure 1. Proposed satellite with
jettisonable fairing mounted on
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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-to-satellite-to-aircraft UHF com-
munications capability for the SAC strike forces was
cancelled. A single integrated ADVENT Program for
the development of a 24-hour microwave communi-
cations satellite replaced the former ST, EER, TACKLE
_and DECREE Programs.

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

PROGQAM OBJECTIVES

The primary ADVENT objective is to demonstrate 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

position in a 19,300 nautical mile equatorial orbit
must be demonstrated. The feosibilily of being able
to stabilize the satellite, conirol its attitude and orbit,
and keep it on station within the required jolerances
must also be demonstrated. 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 o 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 Atlantic Missile Ronge:

Phase One. Three ATLAS/AGENA “B" flights,
nominal 5,600 noutical mile orbits, beginning March
1962, '

Launch Schedule

1962 1963 1964"
JIF IM|AIM]u]v]Als]o]N FMAMJJASONDJFMAMJ
UERLEEL
l.auﬁch Vehicles provided by ARMY

Vehicle Configuration ATLAS/AGENA “B*

‘-Amu..umrmmrmmmumm.amu

now wnder stedy.



MONTHLY PR'OGRESS—ADV!NT' '
Technical Progress

Booster Vehicles

ATLAS

@ Fabrication of ATLAS 122, the first ADVENT booster,
has been completed. The booster is currently under-
going a quality assurance inspection prior fo starting
final system checkout. (@]

@ Flow testing of two different liquid oxygen tank
step pressure systems has been completed by General
Dynamics-Astronautics. ATLAS liquid oxygen tank
pressure will be between 23.6-26.0 psig up to T+20
seconds and will then change to 28.5.31.0 psig for
the remainder of the flight. This type of two-stage
pneumatic pressurization is necessary fo insure that
the structural integrity of the ATLAS booster will be
capable of meeting ADVENT structural design
requirements without danger of intermediate bulk-
head reversal caused by over-pressurization of the

liquid oxygen tank. ,‘C’

CENTAUR

©® The work statement, defining the RL10A-3 engine
dmlopmonf program required fo meet ADVENT
Program requirements, was completed and forwarded
to USAAMA on 4 October. (U)

® One copy of the technical portion of the revised
ADVENT/CENTAUR proposal has been obtained from
General Dynamics-Astronautics and is currently
being reviewed by .the ‘Aerospace Corporation.
Additional copies of the technical proposal were
delivered on 3 November. A submission date for the
cost proposal has not yet been established. (U)

AGENA

® AGENA vehicle 1501 (ADVENT 1) was delivered
to the Santa Cruz Test Base on 20 October. This
second stage vehicle is scheduled to start hot firing
tests on 16 November. '

@ Nose-fairing separation testing was completed on
5 October. A failure was encountered during the first
separation test. Investigation revealed that insuffi-
cient clearance bejween the positioning pin and its
receiving device was the cause of the failure. Design
changes were made which resulted in eighteen suc-
cessful separations. sy

® Wind tunnel testing is proceeding on schedule.
The Langley transonic phase of testing was completed

SSLPR-79

on 20 October, The models were shipped to the Lock-
heed Supersonic Facility at Rye Canyon where testing
started on. 16 October. It is anticipated that this
phase of festing will be completed by 24 November.
w

©® Procurement action has been initiated by Lockheed
Missiles and Space Company for the materials and
components fo satisfy the requirement for a second
stage destruct system. The initial design studies for
the destruct system are complete with the detailed
design approximately 60% finalized. - (U)

Final Stage Vehicle

©® New vibration and acceleration levels, based on
launch data obtained from other space programs,
which may be encountered during launch make it
necessary 10 test OTV-1 at vibration and acceleration
levels considerably higher than the original design
levels. At the October Technical Direction meeting,
the following test plan was established:

1. The Dynamic Test Vehicie (DTV) will be tested to
the original design acceptance levels. Following
the successful completion of these tests, flight test
proofing at the higher levels will be accomplished.
While the accumulated test time on this vehicle may
compromise the significance of failures encountered
during the flight proofing, such failures will be
considered sufficient reasons to initiale modifica-
tions to the OTV-1. :

2. If the DIV satisfactorily completes the flight
proofing test, the OTV-1 will be acceptance tested to
the higher test levels. If a DTV failure occurs, the
mode of failure and the extent of modifications will
be evaluated to determine whether the DTV should
be modified and the test continved or the test ter-
minated and another structure diverted from its
intended use and vsed for further dynamic testing.

3. If a structural failure occurs during the accept-
ance fests, it will be mandatory that the required
design modification be made and incorporated into
the OTV-1. #f a component failure is experienced,
an evaluation will be made to determine the course
of action. (U)

@ The following problem areas which may adversely
affect the OTV-1 delivery were presented at the
October Satellite Subsystem Ttechnical Direction
Meeting. Representatives from USAAMA, Space Sys.
tems Division, Aerospace Corporation, and General .
Electric-Missiles and Space Vehicle Department
were in attendance. (U)




CONFIDENTIAL

UNIT

PROBLEM

SOLUTION

Temperature Controller
Assemblies

IR Horizon Scanner

Signal Data Converter

Radiation Assembly

Commonder Decoder

General Electric
Satellite Simulator

Need date: week ending 8 December
Available: week ending 29 December

Need date: week ending 8 December

Available: week ending 19 January 1962 -

Need date: week ending 8 December
Available: week ending 19 Janvary 1962

Need date: week ending 24 November
Available: week ending 26 Jonuary 1962
Problems are in the ionization chamber,
the 700 volt power supply, and the
electron spectrometer.

Need date: week ending 1 December
Available: week ending 22 December

A delivery date slippage of this unit
will adversely affect the delivery
and checkout of Philco delivered

" Use temporary aluminum

temperature panels untit vendor
flight panels are available.

Use first two units manu-

factured for OTV-1 which had been
scheduled for use as engineering
development models.

Use first engineering
unit.

Omit from OTV-1, if not
available.

Use breadboards for systems
tests.

AFSSD has called a mesting to
be held at General Electric,
Philadelphia, with Philco (WDL)

Ground Stations

to determine the possibility of
reducing the time required- to
check out the ground station.

¥ a solution cannot be found, the
GE slippage will result in q -
day-for-day slippage for Philco.

® Space Systems Division has recommended the
liquid flywheel be incorporated. USAAMA is
presently reviewing the data supporting this
recommendation. A recommendation concerning
development of an electronic infrared horizon
sensor will be made later. Favorable recommenda-
tion is dependent upon GE-MSVD providing solutions
for several major deficiencies in the proposed
system.  (U)

® Representatives from Aerospace, GE-MSVD, and
the Space Systems Division attended o propulsion
subsystem review at Marquardt on 10 October.
Because of the test results of four firings under vacuum
conditions, the problem of nozzle life was discussed.
Two nozzles encountered burnout after 21 and 28
minufes operation and two operated for over 50
minutes with no burnout. The burnout was believed to
have been caused by a failure 1o achieve a smooth
surface prior fo coating. Marquardt is studying the
problem and striving to improve the nozzie quality
control. (U)

® Because of Marquardt delivery problems, the two
OTV-1 propellant tanks will be sent %o General

o ~ CONFIDENTAL

Electric with no acceleration, burst, or vibration tests.
The next two tanks manufactured will be sent to o
testing laboratory for these tests. (U)

©® General Eleciric recently proposed a redesign of
the Final Stage Vehicle to meet the specification

‘weights. Based on the current weight estimates and

the amount of weight saved in comparison fo costs, o
recommendation not to redesign was presented to
USAAMA. USAAMA concurred in this decision. w)
Tracking, Telemetry, and Command

® Represeniatives of the Space Systems Division,
GE-MSYD, Aerospace dnd the National Security
Agency attended a TT&C design review on 3 and 4
Octaber. The TT&C design, components, tests, prob-
lem areas, and schedule status were reviewed. (v)
® The requirements for having ground command.
tone filters and relaxing the residval command
modvulation from 0.1 radian on the FSV transmitted
signal are being reviewed. The possibility of using
airborne TT&C equipment with RADOP is also being

. studied. A need was recognized for establishing

incidental phase modulation for the airborne and
ground tracking system. A study is currently being
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conducted fo determine a value. The vehicle system
engineering contractor is considering the use of
airborne telemetry filters with the FSV's ond the

oTv. ey

® A technical design and development status review
of the TT&C RF subsystem and antenna was con-
ducted during the period of 9 through 13 October.
All of the potential design problems were explored
in detail with engineering personnel at Philco wbDL,
Sierra Electronics, Motorola Corporation, and Canoga
Corporation. While much of the information will be
used in further analysis of the equipment design, no
technical direction was given to Philco WDL. u)

® An investigation and analytical study was con-
ducted to determine if the lobing switch used in the
Fort Dix and Camp Roberts antenna subsystem would
degrade system performance. The switch is a rotating
probe capacitively coupled to each of the four input
probes. For 30° during each rotation the probe is
between poles. This open circvit is reflected back
into the comparator network and ahead to the filters
and parametric amplifier. When the probe is coupled
to one pole, an open circvited condition from the
other three poles is reflected back to the comparator
network and a mismatched condition is reflected to
the preamplifier. Discussions with Sylvania personnel
indicate that they realize the mismatched condition
will exist but do not consider this o problem area.
They maintain empirical data obtained from actual
tests will show minimal system degradation. Upon
receipt of actual test results from Sylvania, a further
evaluation will be made. (U) o

Sysfomi Test

® The Launch Test Plan has been completed and
approved by USAAMA. (U)

® Revision 4 of the Launch Program Requirements
Document No. 1600 has been completed and pub-.
lished in draft form. Meetings have been held with

the associate contractors regarding the inputs and

associate contractor coordination has been com-
pleted. This document is undergoing USAAMA review
and upon approval will be published in final form.
w

@ A request for an AGENA stage destruct system
waiver was forwarded to the 6555th Aerospace Test
Wing, Patrick Air Force Base, on 27 October. (V)]

" @ The Laboratory for Electronics is translating the
STL AT4Z tracking program from I1BM 7090 to CDC
1604 language. The latest AT4Z modifications are
being added and changes are being made 1o adapt
this program to meet ADVENT requirements. Target
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date for the ‘complefe- tracking program is 31
December. (U)

@ Philco is responsible for programming the com-
puters at the TT&C stations to perform the required
data scanning and formatting for command proc-
essing. The telemetry module is coded and is being
checked. Completion is expected by 15 November.
The command process module is also coded and is
being checked. Completion is expected by 10 Novem-
ber. Combination of these two modules is expécted
by 24 November. The program will be operational
by 15 December. On-site integration of the programs
into the TT&C station computers will be accomplished
by February 1962. (U)

Facilities

® Requirements for modification of the ethylene
oxide storage area for pre-launch inspection, repair,
checkout, and flushing of the ADVENT Final Stage
Vehicle propulsion system were finalized on 12 Octo-
ber. Design criteric has been completed and for-
warded to USAMMA for placement of contracts
through the Jacksonville District Corps of Engineers.
)

@ Modification of Hangar AA to support General
Electric and Bendix pre-launch servicing and check-
out operations is proceeding on schedule. The prob-
lem of providing mounts for the Bendix antennas
was resolved by the decision to utilize antennas of
four-foot and six-foot diameters ot Hangar AA. (U)

@ Detailed planning for modification of Atlantic
Missile Range Launch Complex 12 has been initiated.
lockheed Missiles and Space Company has been des-
ignated as the integrating contractor for the accom-
plishment of this task. Meetings to establish milestone
schedules and prepare modification plans were held
ot Patrick Air Force Base during the week of
23 October. (U)

@ All work on Launch Complex 36 facility modifica-
tions for Phase i1l launches has been suspended
pending resolution of Phase Il vehicle configurations -
and launch schedule problems. (U)

©® Representatives of the Space Systems Division,
6394th Aerospace Test Wing, Aerospace Corporation,
Philco, GE-MSVD and LMSC visited the Kaena Point
tracking station during the week of 15 October.
Detailed discussions on all phases of ADVENT sup-
port were held. The major problem area ‘remaining
to be resolved is lack of adequate operation and
maintenance space. Detailed justification for an
addition to the VHF building is being prepared and
will be resubmitted to USAAMA in the near
future. (V)



rojet MNNA

Second Stoge — AII.!SI'AR (AJ-10-104)

Theust (vacoum) 7900 pounds Program Description

Specific impulse (vacuum] 277 seconds :
i A Project ANNA is the Hi-service geodefic satellite
Y ~Propellont : lw program. The program is designed to satisfy the
{ ), v primary military (Army, Navy, Air Force) and scien-
} First Stage — DM-21A tific INASA) requirements in goodcsy. T.ho Navy h‘t’
I Theust (soa vl over-all program management responsibility and is
sea 152,000 pounds also responsible for satellite system management.
.' N m' (e Jovel) :'z . The Space Systems Division {SSD) was assigned the
b Propeliont Uquid Oxygen responsibility for booster system management, which’
RAi ' intludes providing the booster vehicles, integrating

payloads to the vehicles, and being responsible for
 flight operations from launch through oitainment of
orbit. On 4 April 1961, the Navy officially directed
the Space Systems Division to proceed with plans for
launching the first ANNA satellite on 5 December
using the THOR Ablestar (Figure 1) vehicle previously
purchased for TRANSIT 5A. This has subsequently
been rescheduled for 6 March 1962,
| ' The ANNA payload (Figure 2} is a 36-inch diameter
' : sphere with ‘a bank of solar cells encircling the
" package at the equator. The satellite contains an
Air Force High-Intensity Puised Gas Discharge Lamp
! for optical measurements, a 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

1 ' ; TRANSIT Navigational Satellite. The payload weight
is 350 pounds. The payload contains high magnetic
permeability rods which will reduce the satellite spin
fo zero by hysteresis damping after a few days on
orbit.

Figure 1. Two stage 'ANNA vebicle.




Figure 3. ANNA Laamch srajectory (50° orbit inclination angle) sowing fight path, booster
invpact aves, and orbisel injection poiws
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Pi'ogrnm Objectives

The Objectives of the ANNA Program are to:
1. Relate the major earth datums to each other
ond to the earth’s center of mass.

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

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 to the application of the satellite for
geodetic purposes will be utilized.

1. The orbital method requires extremely precise
determination of the sateliite orbit, including minor
variations from the Keplerian Ellipse, and then uses
this information os a “measuring rod’’ for connect-
ing the various datums over which it passes.

2. The inter-visible method uses the satellite s a
point of simultaneous observation from points on the
earth. it does not require precise knowledge of the
satellite ephemeris but it does require simultaneous
sightings from several locations. '

The expected accuracy in determination of the
absolute geocentric variance of station potitions 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 fo its component 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.

MONTHLY PROGRESS — ANNA
® The DM-2) vehicle is scheduled for shipment to

the Atlantic Missile Range during the third week of -

November and the Ablestar second stage is presently
programmed for delivery during the fourth week of
November. The prototype payload will be completed
on 19 December. The flight payload is currently
scheduled for shipment to the Atlantic Missile
Range in early February 1962, 123
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BLUE SCOUT

(Hyper-Environmental Test System)
— x&‘;g’ Program Description

H,O, JETS The BLUE SCOUT Program provides the Air 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, and RESEARCH programs. The BLUE
HO, JETS

SCOUT vehicles have the inherent simplicity and
reliability of solid propellant vehicles, and 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 Applicalion Phases. The Development
Phase is being used to develop and flight test the

| R
XM-75 P
LN
H,0, JETS' o

XM-78
(NOTS)

XM-79

Three varistions of
BLUE SCOUT vebicles
nsirate the meission

- versatility of th -
e . Ty iy ok
AERO FINS of vebicle sizer. P oTIOR
u Ao TN (THIOKOL)
s  AERO FINS AERO FINS
F XRM-90 45- XRM-89 XRM-91
. Blue Scout Il 31 Blue Scout | Blue Scout, Jr,
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solid propellant vehicles, to train AIR FORCE PER-
SONNEL in processing launch of the vehicles, and
to 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 Farce military personnel during the Application
Phase,

Performance

The BLUE SCOUT vehicles have o performance capa-
bility which permits them to: (1) place o 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 probe trajectory, (4)
place .a 400-pound payload into a boost-glide tra-
iectory at a velocity of 20,500 feet per second at
250,000 feet altitude. Besides ORBITAL FLIGHTS,
PROBES, and BOOST-GLIDE frajectories, the vehicle
can boost payloads into frajectories and downward
.booster HIGH-SPEED RE-ENTRY profiles, data RE-
COVERY capability and ATTITUDE STABILUZED final
stage (and payload) are also provided.

Program Management

Development Phase: An obbreviated Development
Plan, covering the Development Phase only, was ap-
proved on 9 Janvary 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 contractors. Atlantic Missile Range launch
complex 18 and an existing assembly building are
being used for the Development Phase of the pro-
gram. The 6555th Test Wing (Dev) manages the
Development Test program at the Atlantic 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-
tional 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

High Altitude

Four differens trajecto-
ﬁ ries and five missions
that can be performed
nsing various BLUE
SCOUT vebicles.
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SUBSYSTEMS, /i SPACE RESEARCH flight opera-
tions. This responsibility will include the coordination
and establishment of agreements of responsibilities
with payload agencies, both government and cen-
tractor, for the integration of the payloads and
boosters; the monitoring of flight operation plans,
objectives, schedules, accomplishment, and resulis;
the funding aclion for the booster support; the plan-
ning for launch facilities and launch personnel; the
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 S$COUT vehicles required, first

launch from Atlantic Missile Range Jonuary, 1963,

ASSET: A requirement from Aeronautical Systems
Division for seven BLUE SCOUT vehicles to be used
in investigations of the aerodynamic and thermody-
namic properties of boost-guide vehicles. The first
launch is scheduled from Atlantic Missile Range in
mid-1962 with a three-month launch interval,

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

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

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

PROBES PROGRAM: Fourteen BLUE SCOUT vehicles
are required, one will be launched from the Pacific
Missile Range in. December 1962 and the remaining
thirteen will be launched from the Allantic Missile
Range between January 1962 and March 1943,

NUCLEAR WEAPCNS 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-1942 ot a currently unde-
termined range.

BEANSTALK: (Emergency Positive Communication
Control System): The program manager, the Elec-
tronic Systems Division, selected Bendix Corpora.
tion as the prime system controctor. Twelve BLUE
SCOUT vehicles (2-3-4 configuration) will be
lounched during CY62 from the Pacific Missile Range.
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Launch Schedule
60 _ 6l 62
J|FIm|A[mlv]v]als|oln]D JFMAMJJASONDJFMAMJJAS-OND
0 ¢ 1 rim
DEVELOPMENT PHASE APPLICATIONS PHASE
% Successful flight § Unsuccessful flight

Flight History

Blue Launch Type of Type

Scout - Deate Flight* Designation Remarks

Dl 21 September A XRM-91 Telemetry was lost prior so fourth stage burmout,
AR of the primary (vebicle) objsctives were accom-
plished; nome of the secondary (payload) objectives
were achieved.

D2 8 November A XRM-91 A second stage motor failure occurred at T plus 60
seconds. The vebicle impacied spproximately 240
n.m. dowmnrenge.

The 392-pound payload was lesnched successfully.

D3 7 Janvary ABC  XRM-89 The nco-gcry ¢ Mmlc survived re-entry but was not
recovered. All other primery objectives were achieved
as weve the majority of secondary objectives.

D4 3 March A XRM-90 The 172-pound [Mztd was launched successfully,
The test was completoly successful, All pri and
sscondery objectives were achieved, Valueble pay-
load experimens data were obtained,

D5 12 April A&C XRM-90 Tbc 365-pound paylosd was leunched on o probe

" Prajectory. Sevem of the elevesn primary test objec-
tives were accomplisbed end ome s partially
achieved.

Dé ? May A&C XRM-89 Indicasions are that a comtrol motor power lead be-

: came discommected during second stage burning and
caused the vebicle 10 veer left from the programmed
trajectory. At T plus 81 secomds range safety action
was takes, .

o1 17 Avgust A XRM-91 Teloemesrry fasled ¢ftcr approximately 16 secomds of
fourth stage burming. The missile functioned nor.
mally dusing the operation life of selemeiry,

*Type of Flight A —High Alfitude Experiments ¢  C — Recovery E — BoostGlide
B — Re-Entry Sivdy D — Orbital
J4 'SSLPR-79
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MONTHLY PROGRESS —BLUE SCOUT
Program Administration .

® Space Systems Division representatives attended
o Project BEANSTALK Progrom Requirements Docy-

ment review at Vandenberg Air Force Base on § -

October. The Program Requirements Document hos
been approved by Hq Space Systems Division and

the 6595th Aerospace Test Wing and will be distrib-
uted early in November. )

@ Representatives from Vought Astronautics; Space,
Electronics, and Aeronautical Systems Divisions;
Air Force Special Weapons Center, 6595th Aerospace
Test Wing; and the Pacific Missile Range attended
the Project BEANSTALK status review meeting’ at
Bendix Systems Division, Michigan facilities on 10,
11, and 12 October. A configuration review dis.
cussion resulted in clarifying and fréming vehicle
configuration decisions. -Project problem areas
were reviewed in detail and in each area specific
requirements for action by the responsible agencies
were established. In addition, Project BEANSTALK
requirements and objectives were further defined.

(u)

Figure 1. Installing thermocouples ( right) on the
BLUE SCOUT D-8 payload inside the vacuum
chamber. Test equipment outside the vacuum
chamber during payload “hot-cold” testy.

SSLPR-79

©® Space Systems Division representatives attended
o meeting at Sheppard Air Force Base, Texas, on
10, 11, and 12 October and assisted in establishing
the BLUE SCOUT training program to be used to
troin  6595th Aerospace Test Wing and 6555th
Aerospace Test Wing military personnel. )y -
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Figure 2. Air Force technicians,
left, during checkout of the
BLUE SCOUT D-8 vehicle...
View imide Atlantic Missile
Range Launch Complex 18
blockhouse prior to the 1 Nov-
ember launch. It is interesting
fo note the simplicity of the
BLUE SCOUT launch control
panel when compared to the
panels required for boosters
using liquid propellants. ..
Launch (opposite page) of
BLUE SCOUT D-8 on 1 Novem-.
ber.
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@ A Space Systems Division representative attended
@ meeting ot Kirtland Air Force Base, New Mexico,
on 24 October. He assisted Air Force Special Weap-
ons Center personnel in planning space probe
operations for certain AFSWC payloads. (V)

® A Delivery Order has been sent to NASA for
vehicles to support the Satellite Inspector, ION
ENGINE, and AFOAR Probes Programs. Deliveries

will begin in February 1962. (1)}

® A letter contract has been awarded Chance

. Vought Corporation to conduct o boost-glide study

to determine the booster-payload configuration
for the Aeronavtical Systems Division ASSET Program.
)

Flight Test Progress

® Early in October the NASA requested that the
Space Systéms Division expedite completion of the
NASA-required D-8 vehicle modifications, so that o
launch during the week of 30 October could be
achieved. Personnel of the 6555th Aerospace Test
Wing and the Aeronutronic Division worked on an
overtime basis and completed the modifications
so that the guided, four stage XRM-92 vehicle was
ready for launch on 27 October. The lounch was
initially schedvied for 1030 EST on 31 October.
The launch was delayed by o payload vmbilical
malfunction and subsequently cancelled ot 1230
EST because of o telemetry power failure. The launch
woas rescheduled for 1 November. (V)

@ The eighth BLUE SCOUT vehicle (D-8) was

launched from Atiantic Missile Range Launch Com-
plex 18 at 1032 EST on 1 November. Ignition
occurred and liftoff was normal. The missile’s flight
became erratic and ot approximately T+30 seconds
it was destroyed. The cause of the malfunction is
being actively investigated, but has not been
determined at this time. This lavnch was the last in
the development phase of the BLUE SCOUT family
of missiles. (U) ‘

® The launch of the ninth BLUE SCOUT vehicle
(D-7) is scheduled during Janvary 1962. The BLUE
SCOUT | (XRM-89) vehicle will boost an ERD-2 re-
entry vehicle from the Atlantic Missile Range on o
hypersonic re-entry trajectory. The re-entry vehicle
is designed to withstand q velocity of from 16,500
to 18,000 feet per second at altitudes between
418,000 and 125,000 feet. It contains five trans-
mitters (one S-Band, one C-Band, one X-Band and
two L-Band) mounted inside a nonabiative sphere-
cylinder-cone heat shield. Flight objectives are:

J-17



1. To obtain BLUE SCOUT I performance data.

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

3. To return the five transmitters contained in
the partial re-entry vehicle into the atmosphere at
a hypersonic velocity,

4. To receive transmitted signals on the ground
with reflected signals monitored in the vehicle for
oll ERD-2 frequencies.

5. To provide data on absorption and reflection
of RF signals as o function 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 NERV pad at Point Arguello are
scheduled for iate November and early December,
respectively. These vehicles were originally sched.

uled for launch in mid-October byt delays in deliver-

caused the postponement. (U)

Facliities :

® BLUE SCOUT launch facilities under construc-
tion at Point Arguello by the U.S. Navy Bureau of
Yords and Docks for NASA ore scheduled for com.

pletion in March 1942 Operational control will then -

be assigned to the Air Force Systems Command,
)

@ Authority 1o complete the design of the BLUE
SCOUT Atantic Missile Range facllities was received

© on 18 October. The facilities planned are o rocket

motor storage building, an assembly building, o sys-
tems checkout building and @ launch complex modifi-
cation. These facilities will be adequate to support
hirteen launches Per year. Schedules for completion
of the design and construction are being prepared to
meet progrom requirements, V)

SSLPR-79
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Program History—~Competition for the DYNA SOAR
study confract was initiated in 1958 and resulted in
the Boeing Airplane Company and the Martin Com-
Pany being awarded the follow-on contract 1o more
fully define their proposed approaches. in November
1959, following review and evaluation of the
Boeing/Martin detailed studies by a Source Selection
Board, it was announced that Boeing had been
selected as the glider and system integration prime
coniractor, with Martin furnishing modified TITAN
ICBM's for booster support. The conceptual phase of
DYNA SOAR conciuded 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 to 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, time
and expanded objecfives by use of the XSM-688
(TITAN 11} as the booster. Results of these studies
were presented to Headquarters USAF and the
Department of Defense. Headquarters USAF directed

FIRST — SECON STAGE SEPARA TION

use of TITAN Il os the SYSTEM 620 DYNA SOAR
Step | Booster. Formal direction to use TITAN N
was received by AFBMD/BMC from WADD/ASC on

Program Objectives—The DYNA SOAR Program wil
explore the possibilities of manned flight in the
hypersonic and orbital realms. The pProgram will
Proceed in three major steps from o research and
test phase to an operationai military system. in Step
1, a full scale, minimum sized manned glider will be

ties up to 22,000 ft/sec and permit conventional

landing at o predetermined site. In Step !l the glider
will be fested, using @ more powerful booster to
achisve orbital velocities. This phase may be ex-
panded into an interim Operational weapon system
providing all-weather reconnaissance and satellite
interceptor capabilities. The objeclives of Step Il are
fo test vehicle performance between 22,000 fi/sec

an operational weapon system with @ vehicle that
will operate primarily in a hypersonic glide, be able
to maneuver within the atmosphere, and be able to
make a conventional londing at o predetermined
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site, The capability of DYNA SOAR type systems to
perform these programmed missions appears altrac-
tive as a result of studies made to date. The missions
vnder study are: reconnaissance {manned ond un-
manned); air and space defense; shrategic bombard-
ment and logistics supporl. Manned and unmanned
versions are being considered where applicable,

Flight Program — Step | includes twenty alr.
launched, manned flights with the glider being
dropped from ¢ B-52. Sixteen booster-laynched
flights will follow; flights 1 and 2 are designated as
unmanned flights. If all significant flight objectives

at two-month intervals and eleven launches ot six-
week intervals, The range from Wendover AFB,
Utah, to Edwards AFB is adequately instrumented

located at Cape Canaveral, San Salvador, Maya-
guana, Antigua, Santg Lucia, and Fortaleza. In
strumentation, tracking, and recovery ships will be
Provided to supply additional support for the AMR
launches, Landing facilities will be provided af
Fortaleza, Brazil; Santq Lucia, Lesser Antilles; and
Mayaguana, Bahamq Islands.

Program Ruppmlbillﬂu — Steps ! and If of the
DYNA SOAR Program are to be conducted by the
USAF with NASA Participation. USAF wil _provide
Program management and technical direction, with
ASD having responsibility for over-all system man-
agement, ’

- 8SDis responsible for the booster, and jts Aerospace

Ground Equipment (AGE), special girborne systems,
and booster requirements of the launch complex.
ASD will have responsibility for glider, glider AGE,
and subsystem development. NASA will provide
technical support in the design and operation of
the glider in obtaining basic aeronautical and space
design information.

Technical Approach .. Space Systems Division
technical approach fo meet the objectives of the

1. Modifying a TITAN 11 ICBM by adding stabiliz.
ing fins; strengthening the holddown and skirt areq,
intertank and interstage sections; redesigning the
guidance bay; incorporating o malfunction detec-
tion system. :

2. Modifying the XIR 87.AJ.5 and XIR 91-AJ.5
rocket engines 1o obtain structural éompaﬁbiliiy with
the modified booster; include malfunction detection

. System shutdown and fail safe systems,

3. Modification of an AMR launch pad,
4. Provide an integrated launch countdown,




| |

MONTHLY PROGRESS - DYNA soAR

Program Administration o
® The Space Systems Division has participated in
several briefings 1o Hq Air Force Systoms Command

and Hq USAF on possible acceleration to the DYNA
SOAR Program. (u) : '

Technical Progress

@ Aercjet-General delivered one first and one sec-
ond stage DYNA SOAR Step | engine (designated
"E” engines) to the Martin Company Baltimore facil.
ities during the week of 23 October. These “E” on-
gines will be used for Auxiliary System Functional

Test Stand (ASFTS) testing and have the following
characteristics; ’

1. They are nonfireable rocket engines similar
in configuration to the TITAN H engines as modified
for DYNA SOAR.

2. They simulate the Mmass, moment of inertia and
response characteristics of the actual DYNA SOAR
engines. '

SSLPR-79



Project MERCURY represents the transitional threshold
between this nation’s cumulative achievements i
space research and the beginning of actual space
travel by man, The primary program objective is to
3 place a manned satellite into orbit about the earth,
k and to effect g controlled re-entry and successfyl
recovery of the man and capsule. Unmanned bal-
listic trajectory and unmanned orbital flights will be
§ used 1o verify the effecliveness and reliability of qn

oxtensive research program prior to manned orbital
# flights. The program wiil be conducted over o period
£ of approximately four years, The initial R & D flight
fest was accomplished successfully in September
1959. The total program accomplishment is under

4 and (b) determination of trajectories and the launch-

ing and control of vehicles through injection into
orbit. .

Major contraciors participating in the Space Systems
Division portion of this Program include: Aerospace
Corporation, systems engineering and technical
direction; Convair-Astronautics, modified ATLAS
boosters; GE/Burroughs, ATLAS guidance equip-
ment; and Rocketdyne, engines. All of these com-
panies also participate in launch operations, speciql

studies and engineering efforts Peculiar to Project
MERCURY requirements.

The MERCURY asironomical symbol (%)

ith the "R” for Reliabilis z::mllb be ar-
tached 20 those compomenss and missile end
stems which bave beew selected and accepted
for use in boosters identified for Project
MERCURY.,




' ~ General Sequence of Events for MA-5 Flight (Orbital)

command the booster engine will shut down and staging will oecur. Twenty Space Syste

A the plyon camp ring i separated, and the escape rocket is fired separating . » MERCURY Suy
I the pylon from the capsule. The Sustainer engine accelerates the capsule 1o o Fifteen modified A
the

® Llaunch complex and

g
will fire. The posigrade rockets will fire and separate capsule from the booster, * Sysf?ms dcvelopm.e
After five seconds of damping the capsule initiates a 180° yaw moneuver and ® Studies and technicg

- - Sof.
affitude 'hroua_hout its three orbits. At o specified time the Automatic Stabilizg. ® Sately program

after retro-fire the retro and posigrade pc'::cgo will be fettisoned and the
; 21,000 foet, the drogue parachute isd 0,000 feet, the drogue para- Trajectory Outlj

@ ROTATION
CAPSULE SEPARATION

. mode. If the capsule Is in the proper attitude the retro-rockets fire, Sixty seconds

AINER ENGINE CUTOFF
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Launch Schedule
—j Flight History

PO e e e

*

MERCURY
Flight Launch Date ATIAS No. Remarks

ono—

Big Joe | 9 September | 10D Flight test objectives were achieved 30
such a bigh degree that o second, simi.
ler flight was cancelled. The capsule
was recovered intact,

MA.] 29 July 50D After ome minute of mormal fight
guidance, vate, tyack lock, and telem.- .
eiry were lost and the vebicle 1as
destroyed. The exact ceuse of the mal-

 fumction bas wot been determined,

MA-2 21 February 67D Test analyses bave beew completed and
all booster end capsule test objectives
were achisved,

MA-3 25 April 100D Vebicle destroyed after 43 seconds of

' ' fight by the Remge Safety Officer,

Programmed pitch and rol] Junctions

fasled to occur and Range Safety cri.

teria were violated, Investigations to

determine the cause of programmer

' failure bave resulted in changes 10 the

‘ﬁ autopilot system of the MA-4 and sub-
sequens boosters. :

oMo —

-NY -

and the entire test has been considered
bighly successful,

OO

-

*r YO —

% Successful flight

0  Unsuccessful flight
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MA-4 13 September 88D Test analyses bave been cémpleted l
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MONTHLY PROGRESS - MERCURY
Flight Test Progress
MA-4 Flight Evaluation

©® The flight test evaluation for MA-4, launched on
13 September, indicates that the performance of
the ATLAS launch vehicle was satisfactory and that
all ATLAS flight objectives were accomplished. The
MERCURY capsule was placed into the desired orbit
by ATLAS 88D and, as planned, successfully com.
pleted one orbit of the earth. From lift-off to landing,
the capsule was in flight approximately one hour and
forty-eight minutes. The capsule landed 67.0 nautical
miles west and 11.6 nautical miles north of the
pPlanned impact point of 32.04° North latitude and
60.62° West longitude {approximately 200 nautical
miles east of Bermuda). ATLAS 88D was itself injected
into orbit. Information received from the Air Force
Space Detection and Tracking System (SPADATS)

_ stated that track wos lost after the third orbit and

that impact probably occurred in the Pacific, south-

east of the Hawaiian lslands.  (CY’ ’
MA-5 Prelaunch

® The launch of MA-5 is scheduled to occur at

Atlantic Missile Range Complex 14 in late November.

ATLAS 93D, the MA-5 booster, was dclivend to the .
Atlantic Missile Range on 9 October following the
successful completion of the Factory Roll-out Inspec-

tion. It was erected on stand 14 on 13 October. The

autopilot programmer, modified to eliminate the

10.5 cycle per seond oscillation encountered on

MA-4, was installed in ATLAS 93D and the Booster

Flight Acceptance Composite Test was accomplished

on 31 October. This flight requires that NASA Cap-

sule No. 9, containing a primate, orbit the earth’
three times and impact in the Atlantic Ocean approxi-

;;?'ly 688 miles downrange from Cope Canaveral.

Figure 1. Installing booster engine fairing on ATLAS 93D, the MA-5 booster

in Atlantic Missile Range Hangar J.
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Technical Progress

® The ATLAS Lounch Vehicle Manned Flight Syr.
veillance Board, established by the Space Systems
Division for the specific purpose of providing con-
finving scrutiny of MERCURY/ATLAS launch vehicle
configuration, convened at the Space Systems Divi.
sion on 23 October. This meeting was held to ensure
that all action items iesulting'from previous flight

anomalies had received, or were in the process of

receiving, proper attention. An item of concern at
this meeting was the fHluctuation in rate data (noise)
during the MA-4 flight. The levels were in excess of
those anticipated for the flight. A review of radar
dota subsequent o the 88D flight showed that flue-
tuation, or noise, deviated from the nominal band
limits at the lower eievation angle toward the end
of powered flight. Flight test data from the RANGER
! flight showed a similar trend. A major effort was
initiated 1o determine the source of the noise, the
effect on the MERCURY Program, and the corrective
measures which must be taken. /(zf

Figure 2, Erecting the MERCURY/ATLAS
booster on Atlantic Missile Range Stand ; 4
on 13 October. The launch of o primate
into orbit is scheduled for late November.
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Program Responsibilities — The RANGER-NASA

AGENA “g" Program is the over-aii responsibility
of Headquarters NASA. The responsibility for the
spacecraft has been assigned to Jet Propulsion’
Laboratory (JPL) for interplanetary investigations
and Goddard Space Flight' Center (GSFC) for the
earth satellite Programs. The booster system was
delegated 1o Marshall Space Fiight Center {MSFC)
who in turp assigned Space Systems Division the
responsibility and authority for the over-ali accom-
plishment of the booster program.

Under NASA Order No. $4601-G the Ajr Force is
supporting the NASA AGENA “p* Program. This will
Permit NASA o take full advantage of the technical
and operational background and experience devel-
oped by the Air Force in space booster projects;
permit contractors to discharge their contractual
obligations with NASA and USAF utilizing already
established management relationships; insofar as
praclicable; and provide NASA the benefits of
contract administration services and procedures
already established for USAF programs employing
the same basic vehicles as those scheduled for this
program.

The ATLAS and THOR first stage boosters were alio-
cated lo NASA for the missions planned through
1964. Contractyal action was initiated with General
Blectric (GE) and Bell Telephone Laboratories (BTL)
for the guidance systems necessary for the respec-
live boosters. - -

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

-CONFIDENTIAL- i
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RANGER p,.ogram : The ATLAS/AGENA “g* booster system wil( include
‘ the standard ATLAS "D" first stage booster with
GE Mod NI G guidonce system. The second stage
will be a modified AGENA B second stage booster
similar to those used in several Air Force space
Programs. The only major change 1o be incorporated
for these missions s the capability to separate the
RANGER spacecraft and fire a retro rocket to pre-
vent the AGENA “B“ from hitting the moon. tunar
impact of the AGENA “B"‘is not desired due to
its unsterile condition.
The RANGER Program will be the initial launch by
NASA of the Air Force developed AGENA "B sec-
ond slage. Moximum effort is being given toward

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

Scientific Satellite Program

NImMBUS

Lunar Test Missions

The RANGER Program is o series of five deep space
probes to be launched from the Atlantic Missile
Range (AMR) on the ATLAS/AGENA B booster sys-
tem. Jet Propulsion Laboratory (JPL) under contract
from the National Aeronautics and Space Adminis-
tration (NASA) js responsible for the missions and

providing the spacecraft hardware. The mission of NIMBUS is o 650 Pound earth oriented stabilized
the first two RANGER launches will be an inter- satellite to be placed in a "*high noon" circular orbit
planetary investigation in support of the follow-on ot 600 miles altitude. This satellite is intended 1o
lunar impact mission, The orbit will be highly ellipti- serve as a platform for experiments designed 10 ex.
col {near escape velocity) and have an apogee of plore the meteorological process of the earth’s qf-
approximately 625,000 navtical miles. The space mosphere. Experiments include full picture coverage -
-~ craft is planned for one orbif with approximately of the clouds over the entire earth, electromagnetic
a 50 day period. radiation maps of the earth, and the atmosphere

around the earth and other experiments to deter-
Lunar Impact Missions , . mine the effect of the sun on the atmosphere.,

The remaining three launches will impact the surface A total of five NIMBUS sateliites wilj be put into
of the moon and fransmit scientific information back orbit by the THOR/AGENA B booster from Vanden-
to the earth. Experiments are designed 1o measure berg Air Force Base. The first launch is scheduled
seismographic disturbances, temperature changes for June 1962 with subsequent launches every six
and impact acceleration. These Ranger spacecrafis months. The booster system will be the same os used
will also have the capability of accomplishing o on Topside Sounder and the Communication Satel-
mid-course maneuver to correct for minor errors in lite with slight modification to accept the larger
the trajectory,

payload.
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in the RANGER lounches from Atlantic Missile Range.
o ‘ : Minor modifications will be made to the AGENA to
TOPSIDE SOUNDER SATELLITE MISSION (s-27 ) make it compatible 1o the mission; however, maxi-

mum use will be made of the experience developed
in the RANGER Program. '

COMMUNICATION SATELLITE MISSION (A-12)

The primary objective -of the §.27 Satellite is the
examination of the structure of the ionosphere from
above in a manner similar to that now being done
by ground-based ionospheric sounders. In particular
the objective is to obtain information about the
ionosphere in the region above the F layer maxi-
. mum. Other objectives are to measure the cosmic
noise level and determine the plasma frequency at
the alfitude of the satellite.

The Topside Sounder {S-27) will be launched on

, o The primary objective of Project Echo A-12 is the
::::lden:e::oA?r/::ff:ososint:‘::oss'::) ;y:e:'ircf::l,:: demonstration of o spacecraft deployment and

- orbit. This will be the first Pdcific Missile Range nguflzarlon lechm.que opplicable to passive com.
launch in this program; however, it will be similar mumcaf.lons satellites. Development of the ‘pace

to previous Air Force THOR/AGENA B launches from croft will be undonc'ken. by the !.cngley Res?arch
Vandenberg Air Force Base. Center. Tl!e Communication S?fellnle {A-12) wili be

lounched into @ 650 n.m. orbit aboard the THOR/

The THOR/AGENA "B 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 Loboratory guidance systems and same general shape as the §-27 except the length

AGENA “g*’ second stage similar to the one used is reduced to accommodate the shorter space craft.
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MONTHLY PROGRESS — RANGER

@ The second Lunar Probe vehicle (RA-2) was not
launched during the 20 through 27 October launch
period. The countdown on 20 October was termi-
nated at T—~40 minutes because of problem which
developed in the ATLAS guidance system circuitry.
A 72-hour rescheduling period was required fo
correct this problem and de-mate the spacecraft
in order to permit degraded spacecraft experiments
to be corrected. During the launch attempt on 23
October, the countdown was terminated ot T—47
minutes when a hydraulic leak developed in one
ATLAS vernier engine (V-2). The launch was resched-
vied for 25 October to -aliow time to replace this
engine. However, AGENA B hydraulic system dis-
crepanci tered during the DISCOVERER
XXXHI flight and during the hot firing of the RA-3
AGENA vehicle at Santa Cruz Test Base, caused the
launch to be cancelled for this period. An investi-
gation is being conducted to determine the cause
of the hydraulic system malfunction. The RA-2 launch
is currently scheduled for the psriod of 18 through
26 November. (€] :

® Among the objectives of the RA-2 flight are:

1. Inject the RANGER Spacecraft into orbit with
an apogee of 658,000 n.m. and a perigee of 27,000
n.m. using the ATLAS D/AGENA B vehicle.

- 2. Demonstrate the compatibility of the ATLAS/
AGENA Spacecraft configuration.

3. Demonstrate the capability of the Atlantic
Missile Range and Deep Space Instrumentation
Facility (DSIF) tracking, telemetry, and communica-
tions to provide the required data and control of
the RANGER system during all phoses of operation.

4. Demonstiate the ability of the launch control
equipment, the AGE, and the launch procedures
to launch the RANGER vehicle within severe time
restrictions.  (€)

-® The RANGER 2 Spacecraft will contain eight
scientific axperiments designed to study the nature
and activity of cosmic rays, magnetic fields, radia-
tion, and dust particles in space. (U)

Figure 1. RANGER 2 VEMICLE (ATLAS 117D/
AGENA 6002) on Atantic Missile Range
Stand 12. This flight, o lunar test mission,
is scheduled for the period of 18 through

) 26 November.
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A. THIRD STAGE —X-248 (Allegany Ballistic Lub.) - ‘

Thrust ot altitude 3150 pounds A
Specific impulse (vac) 250 seconds ]
Total impulse 116,400 lbs/sec
Burning Time 37.5 seconds

-Propeliant Solid 8

B. SECOND STAGE-—AJ10-42 (Aerojet-General) 1

Thrust ot altitude 7700 pounds .
Specific impulse (voc) 271 seconds

Total impulse (min) 870,000 (bs/sec

Burning time 115 seconds

Propeltant Liquid

C. FIRST STAGE~THOR IRBM

Thrust (s.1.) 151,500 pounds c
Specific impulse (s.1.) 248 seconds

Specific impulse (vac) 287 seconds

Surning time 158 seconds

Propellant Liquid

Figare 1. TRANSIT IA tbmv‘ stage flight vebicle,

Al

The TRANSIT Program consists of the flight testing
of seven vehicles to place 200-450-pound satellite
payloads inte circular orbits of 400 to 600 nautical
miles. The program is designed to provide extremely
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
in September 1958 and amended in April 1959 to

NANDLING RINS
LAVNCHING SUPPORT TUSE

ANTENNA COUPLING
NETWORN

COMMAND

INFRARED SCANNER
RECRIVER

-0SCiLLATOR(2}
SOtAR CEiL
SANK

SILVER-ZINC
1R )

CRLEMETER SATIERINS

SATTRRIES

NICKEL-CADMIUM
SATTERISS JOR SOLAR
POWER SYSTEM

QUTER AND INNG
LACING riNG
SILVER-IINC

LR-100) $TTR
SATTERINS TaANSM *

OE-SPIN WHIONT
Themeres .RELEASE CABLE

Figare 2. Cus-away drawing of TRANSIT 1A Dayload (NAV 1).
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TRANSIT 34 lewnched from Aslentic Missile Range

)
!
|
|

add TRANSIT 18, 2A and 28 flights. The TRANSIT
3A and 3B flights were initiated by a Navy, MIPR,
dated 18 May 1960. Because of the successful
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 as was carried on the 2A
flight. Subsequently, the Navy initiated requests for
TRANSIT 4A, 4B, 5A and 5B. The TRANSIT 5A and

5B vehicles are scheduled to be used for other pur-
poses.

The program was originally avthorized 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 orbi. 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 fo the USN Bureau of Weapons. Applied
Physics Laboratory is the payload contractor.
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'
' SICOND STAGE— ABLESTAR (AJ10-104)
Thrust (vacuwm) 7900 pounds
1 Specific impulse (vocuum) 277 seconds
Burning time 296 seconds
I
- -
] FIRST STAGE — THOR InBm
Thiust (sea level) 152,000 pounds
Specific impulse (s0a level) 247 soconds
Burning time 163 secends
' Propeliont Liquid Oxygen
. RP{
1
.
]
Figure 3. Two stage vebicle used for
TRANSIT 1B end subsegquens flights,
Program Objectives
1. Provide accurate navigational reference informa-
tion for POLARIS launches,

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

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

4. Acquire additional geodetic and geographical
data by precision tracking of the orbiting satellite.
Flight Vehicles TRANSIT 1A was a three stage
vehicle as shown in Figure 1. TRANSIT 1B 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.

e -CONFIDENTAL

TRANSIT Research and
Attitude Control
(TRAAC)

Transmitter

—TRANSIT 4B
Payload

Ablestar

Electronics

-Ablestar
Adapter

i v S~

Figure 4. Poylosd arvengement for TRANSIT 4B flighs.

- Payload Description

The TRANSIT 4B vehicle will carry a dual payload
consisting of TRANSIT 4B and TRANSIT Research and
Attitude Control (TRAAC). The programmed payload
welight is 445 pounds, which breaks down as follows:
TRANSIT 4B — 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 navigation system. The
payload is a short cylinder with slightly convex ends.
This payload will carry o 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 o band of solar
cells with a cylinder on the top. The slender cylinder
contains @ magnetometer and radio antennae. This
. payload, as its name implies, will carry specialized
experiments investigating problems associated with
advanced TRANSIT payloads. Both payloads are
under the cognizance of Applied Physics Laboratory.

SSLPR-79
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Figare 5, Typical TRANSIT lawnch trajectories showing flight path, booster impact areas, and orbitel injaction poinss.

XX* ORBIT INCLINATION ANGLES
8 BOOSTER IMPACT
3. INJECTION INTO ORBIT

Orbital Performance Achievement of progrom
objectives is based primarily on measvring the
doppler shift of satellite transmitted radio signals.
During the first three months of flight, the four trans-
mitters will be operated to obtain experimental con-
firmation of the theoretical mathematical relationship
between the frequency and the refractive index of
the ionosphere. Studies have shown that refraction
offects on the doppler shift can be eliminated by
using the simultaneous transmission from two or more
frequencies from each satellite. After four months of
tracking the satellite by measuring the doppler shift
of the satellite radio signal, the exact position of the
satellite at any point in the orbit should be known.
Using known orbital pesitions, ships and aireraft can
then use satellite signals to make analogous compu-
tations to establish accurate position.

SSLPR-79

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 iracking and telemetry, and second stage
guidance will be provided by the facilities of the
Aflantic Missile Range. A mobile downrange tracking
station at Punta Arenas, Chile, will receive telemetry
data and tracking information during the last por-
fion 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 1B flight, Punta Arenas,
Chile, for the TRANSIT 2A and 3A and Pretoriq,
Union of South Africa for TRANSIT 3B.
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1959
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1960
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1961 1962

1A

182

TRANSIT FLIGHT NUMBER

Mo 48 (1

*| &

- S |
o | i

*> 11

A

A

ORBIT INCLINATION ANGLES A. 50°

DB
B.67.5 C. 28.5. D.32.4°

Y% Attained orbit successfully
Flight History :

. § Failed to atiain orbit

" TRANSIT
No.

Launch Date

Thor
No.

Ablestar
No. -

Remarks

14

1B

24

34

3B

44

17 Sepsember

13 Aprid
22 June

30 November

21 February

28 June

136

257

281

283

313

315

002

The three-stage vebicle was lawnched from Siand
174 &t the Aslamsic Missile Range. The payload was
nor smfected into orbis, becanse she third stage motor
failed to ignite. _
The Thor Ablessar boosted sasellite was leunched
from Siend 17B a8 AMR. The satellite was placed
snso orbit. The Ablestar second stage (om its firse
flight test) fired, shut off, coassed, and thew restarsed

i space.

003

007

008

A dudl peyload, comsisting of TRANSIT 24 plus
GREB (wbhich sindied solar emissions), was placed -
in orbit by the Thor Ablester vebicle. A propellant
slosh problem, discovered in the second ssage, bas
beon corvected. .

TRANSIT 3A fasled to achieve orbit when the first
stage Thor shut down premassrely, afser 4 failure
#n the main engine cssoff circuitry. Staging occurved
and the second stage performed momimally sumiil it
was cus off and dessroyed by Range Safety.

TRANSIT 3B was lawnched with only partial success.
The Ablestar stage failed to restart in space and the
payloads did not separate. Alshough no definite casise
bas yer been determined, ibe counting device sn the
Ablestar programmer is considered the most probable
caxse of malfunction, . v
TRANSIT 4A was lswnched, with greas success, inso
an orbit with & periges of approximasely 460 n.m.
and an spogee of approximately 540 n.m. The pay-
load consists of three separate sasellites: the TRANS-
IT 44, containing the firsst radioactive power supply
t0 be wsed in space; INJUN, which studies radiation
in the lower Van Allen and awroral zones; and GREB,
which studies solar X-Rey emsssions.

N4
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MONTHLY PROGRESS — TRANSIT
- Flight Test Progress

©® At the request of the Navy, the orbital inclination
angle for TRANSIT 4B. was changed from 28.5° 1o
32.4°. The resuiting new launch azimuth of approxi-
mately 107° shortens the time required for the second
stoge to cross Africa which results in a lower total
probability of land impact. 4€)

® Because of the increased payload weight and
the requirements for the 32.4° orbit inclination,
the Space Systems Division determined that it was not
possible to meet the Navy's request to place the
payload into a 600 nautical mile nearly circular
orbit. When so informed, the Novy modified its
requirements for orbit altitude to 550 nautical miles
circular. Space Systems Division has determined that
this requirement can be met within the desired three
sigma probability limits. (U)

® The launch dat for TRANSIT 4B has been slipped
one day, to 15 November, by the Atlantic Missile
Range to correct minor range scheduling problems,
An extremely tight launch schedule still exists ot
the Atlantic Missile Range during November and

SSLPR-79

December. Any additional slippage could adversely
affect other NASA and Space Systems Division THOR
launches. - m

Technical Progress » .
©® The DM-21A/Ablestar launch vehicle for TRANSIT

4B (DM-21A No. 305/Ablestar No. 009) has been
placed on stand and mated. The payload will be
placed on the Ablestar on 10 November 1961. All
booster systems are on schedule for this launch.

® Becouse of the inability of the Satellite Test
Center at Sunnyvaie to accomplish the orbit deter-
mination -task for TRANSIT 48 and COMPOSITE |
as presently scheduled, this effort has been trans.
ferred to the Aercspace Corporation who in turn
have sub-contracted it to Space Technology Labora-
fories, Incorporated. STL will reactivate the SpaN
Center to accomplish this fask. ()

® Ablestar 010, which will be the second stage
booster for the COMPOSITE 1| mission, has been
accepted and airlifted to the Atlantic Missile
Range. Both it and the DM-21A booster 311 are
undergoing final assembly and checkout at the
Atlantic Missile Range. (U) .
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Space

Program BOOSTERS

® The primary pacing factor in the accom-
Plishment of space missions has been, and for
some fime will continue 1o be, the availability
of Air Force bollistic missiles and upper stages
fo boost the payload vehicle. Space flight
planning requires close examination of all
technological-areas wherein advances provide
increases in booster and mission capability.
This, in turn, has required that space schedules
be sufficiently flexible to incorporate rapidly
those advances in the state-of-the-art which
increase the potential for reliable and pre-
dictable space research.

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

- ® The following pages describe briefly the
boaster vehicles currently being used by The
Air Force Space Systems Division to support
military and civilian space programs. Nominal
performance data is given fo permit nominal
. comparisons of vehicle capabilities. Specific
qualifications are made where necessary for

clarity.




DM-19/A210-118/ -
ABL X248-A5

DM-21/Ablestar DM-21/AGENA 8 ATLAS D/AGENA B

Puognam Uekicle Combinations

ABLE —1, —3 and —4. .
ABLE — 4 and -5.....
ADVENT (Phase One) ..
ADVENT (Phase Two) ..
ADVENT (Phase Three) .

............

-------------

‘DYNA SOAR ........

DISCOVERER (16thru 19).
DISCOVERER (20 and subs)

MERCURY ............
MIDAS (I and I)......
MIDAS (ill and subs). . .
NASA AGENA “B”,..

NOTE: Light type indicates completed programs Bold type indicates active programs
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LAUNCH CAPABILTIES EERITE
CALCULATION —_— T T/

<7

7
ORBIT FOR EASTWARD
24 HOUR EQUATORIAL QRBIT AMR LAUNCH

INJECTION THRUST

F‘[\ COAST _ ,

_ .,L__._-—

. \ POLAR LAUNCH FROM PMR /
N , ~

— "

e

" Penformance swnm_l—a(mme OR PROGRAMMED BOOSTERS

ATlANTlC MISSILE RANGE EASTWARD
== PACIFIC MISSILE RANGE POLAR
. —© 24 HOUR EQUATORIAL ORBIT —
N LAUNCHED FROM THE ATLANTIC
SN — MISSILE RANGE (Payload capability
> iroducod because of yaw maneuver)

\\\
~
o~
\\\ ‘ e \
N, ~ Ny

\\ ATLAS D-\\‘\\ SATURN C-1
S CENTAUR ~
\ -

ALTITUDE (NAUTICAL MILES)

A) AN - N
) N N N
AN N N
\ N N\ Y
\ AN s
\ ‘\\ \ \\\
\ v\

\
\ \ -
\ \
" P T | B BRI N |

5 10 15
PAYLOAD — 1000 LBS '
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i — Douglas Aircraft C '
' THOR ng B e ou-u nm-io DM-2| nlm-zu

A Weight — dry 7,846 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 65.1 559 60.4
Engine — Rocketdyne Division of North American Aviation MB-3 Block | MB-3 Block | MB-3 Block Il MB-3 Block |
Thrust — Ibs. (sea level) 152,000 152,000 169,000 152,000 -
. . Spec. Impulse — lb.-sec/lb. (sea level) . 247.0 247 250 247
; Burn Time — seconds : 160 160 149 160
\ Guidance — Bell Telephone Laboratories series 400
or avtopilot only.

,l' ATL AS — General Dynamics-Astronautics
Series D
Weight — dry ' 15,100
Fuel — RP-1 : : 74,900
Oxidizer — Liquid Oxygen : 172,300
Total 262,300
Height — feet 69
Engine — Rocketdyne Division of North American Aviation MA-3
Thrust — lbs. (sea level)
Boosier : 309,000
Sustainer ‘ 57,000
Vernier 2,000
Specific Impulse — Ib-sec/Ib. {sea level) '
Booster , 251
Sustainer 214.7
Guidance — Radio Mod I/l — General Electric (radar), Burroughs {computer)

|

|

i

)

. (UPPER sTAGES nA RBL X2489
1 v | ooy
i
1
[
1

Propellant — Solid ' 459
Total ‘ 519
Height — feet
Engine
Thrust — Ibs. (vacuum) 2,750
Specific Impulse — Ib-sec/Ib. (vacuum) 254
Burn Time — seconds 42.1

REE]
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i SATELLITE VEHICLES

.- .- Exinling on Programeed Stages

! AGENA - Lockheed Missiles and Space Compan

' @Woight - inert

ENGINE MODEL — Bell Aerospace Systems Yll-II Ba-5

XLR-81 Ba-7 xu-al Ba-9@

1,262 1,328 1,346
Fuel — UDMH
Oxidizer — JRFNA
@Total 8,165 14,789 14,807
Height — feet 14 19.5 21
Engine :
s Thrust — Ibs. (vacuum) 15,600 15,600 16,000
Specific impulse — Ib.-sec/lb. {vacuum) 277 277 290
: i Burn Time — seconds 120 240@ 240®
. ‘ . : )
ABLE Series — Aerojet-General Spacecraft Division
: AJ10-42 AJ10-101 Al AJ10-104
N (and -118) (and -101A) - (Ablestar)
Weight — wet 1,247 848 1,297
Fuel — UDMH 875 849 2,247
Oxidizer — IRFNA 2,500 2,461 6,227
Total 4,622 » 4,178 9.7
Height — feet 18 16 15
Engine
Thrust — Ibs. {vacuum) 7,670 7,720 7,900
Specific Impulse — Ib-sec/Ib. {vacuum) 267 268 277
Burn Time — seconds 13 296
CENTAUR -coeivpmeric- [ B
: Astronautics
Weight — dry 2,8910 CENTAUR modifications . |,
Fuel — Hydrogen _ - necessary tomeet .
Oxidizer — Liquid Oxygen - ADVENT mission are
. Total 32,000 being determined
7% Height — feet _ , 455 ,
Engines (Two) — Pratt & Whitney RL10A-3 -
Thrust — Ibs. (vacuum) (15,000 each) 30,000
Minimum Specific Impulse — Ib-sec/lb. {vacuum) 420
Burn Time — seconds 370

NOTES: ,
®Payload weight not included. Does indude

controls, guidance, APU and residual propeliants,

not include THOR adapter (225 Ibs.)
or ATLAS adapter (315 Ibs.)

@Singlc restart capability

®Dual burn capability

®Changes in payload weight affect fuel and
, .  oxidizer weights, but not total weight.

Ml
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Pexjoumance Smmaay w===_POSSIBLE COMBINATIONS OF EXISTING OR PROGRAMM BOOSTERS
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