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The DISCOVERER Piogrom consisis of the design,
development and fiight testing of 39 two-stage vehi-
cles, using the Douglas DM-21 Space Booster as the
first stage booster. and the AGENA as the second
stage, satellite vehicle. The program was established
edrly in 1958 under direction of the Advanced
Research Projects. Agency, with technical manage-
ment assigned to AFBMD. On 14 November 1959,
program responsibility was transferred from ARPA
to the Air Force by the Secretary of Defense. Prime
contractor for the program is Lockheed Missile and
Space Division. The DISCOVERER Program will per-
form space research in support of the advanced
military reconnaissance satellite programs.

PROGRAM OBJECTIVES

{a) Flight test of the satellite vehicle airframe, pro-
pulsion, guidance and control sy'stoms, auxiliary
Power supply, and telemetry, tracking and com-
mand equipment,

(b} Attaining satellite stabilization in orbit,

(c) Obtaining satellite internal thermal environment
data,

(d} Testing of techniques for recovery of a capsule
ejected from the orbiting satellite.

(¢) Testing of ground support equipment and devel-
opment of personnel proficiency.

{f) Conducting bio-medical experiments with mice
and small primates, including injection into orbit,
re-eniry and recovery. ‘

PROGRAM SUMMARY

Early launches confirmed vehicle flight and sateliite
orbit capabilities, developed system reliability, and
established ground support, tracking and data acqui-
sition requirements. Later in the program, biomedical

.and advanced engineering payloads wiil be flight
tested to obtain support data for more advanced

Space systems programs. DISCOVERER vehicles are
launched from Vandenberg Air Force Base, with
overall operationgl conirol exercised by the Satellite
Test Center, Sunnyvale, California

Tracking and éommqnd functions are performed by
the stations listed in the Table on Page A4, A
history of DISCOVERER flights to date is givey

Pages A-5 and A-6.
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559 feet

|
AGENA

SECOND STAGE g -

Woeight—
Inect 1346
Paylood equipment 913
Orbital © 2,261
Impulse propefiants 12,950
Other 5N
TOTAL WEIGHT 15722

Engine Model XLR81-Bu-9
Threst-ibs., voc, 16,000
Spec. imp.sec., vac. 290
Burn fime-sec, 240
BOOSTRR DM-21
WollM—Dry 6,500
Fuel 33,700
Oxidizer (LOX) 68,200
GROSS WEIGHT (lbs,) 108,400

Engine MB3

Block 2 .

Thrut, Ibe. (S.1.) 169,000
Spec. Imp., sec. (S.L) 2483
Burn Time, sec. 148 -
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Telemetry ships are positioned as required by the
specific mission of each flight. lllustrations on the
opposite page show o typical launch trajectory from
Vandenberg Air Force Base and ¢ typical orbit,
An additional objective of this program is the
development of o controlled re-entry and. recovery
capability for the payload capsule. The recovery
operation is also shown on the opposite page. An
impact area has been established near the Hawaiian
Islands and o recovery force activated. Techniques
have been developed for aerigl recovery by C-119
and JC-130 aircraft and for seq recovery by Navy
surface vessels. The recovery phase of the program
has provided advances in re-eniry feéhnologx. This
information will be used in support of more ad-
vanced projects, including the return of a manned
satellite from orbit,

AGENA VEHICLE DEVELOPMENT

The AGENA vehicle was originally designed by the
Air Force as the basic satellite vehicle for Advanced
Military Reconnaissance Satellite Systems Programs,
The~ first AGENA sateliites or “A" configuration
employed the YLR-81Bq.5 engine which developed
15,600 pounds thrust at altitude. The development
of an opfical inertial system for vehicle stabilization
and an attitude control system for orbit injection
resvlted from the advanced programs stringent
eccentricity requirements.

By increasing. the tank capacities on the AGENA
“"A" an improved performance capability was

'SAMOS and MIDAS
" AGENA VEHICLE

AGENA g~

Fuel and Oxidizer
Tank Section

Engine (UDMH)
(IRFNA)

achieved. This new configuration or AGENA “g*
used the bell XLR-81Bqa.7 engine and was first flown
on DISCOVERER XVI. The latest AGENA “'B* vehicles
use the 16,000 pound thrust XLR-81Bqg-9 engine
which has a restart capability. This larger vehicle'
Permits achieving higher injection altitudes with
equivalent weight payloads and the restart provision
Permits orbital adjustment. v

DISCOVERER /AGENA

FLIGHT PATH
<

nr
l OF SIGHT—HORIZON SENSING _
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. Powered Flight Trajectory

LTS

Orbital Trajectory

Schematic presentation bital trajectory followi, lasunch

from Vuﬁlmg Air ;’0::'0 Base. Fnrtio:.r ;::/:%nd by

oach station end ¢ listing' of equipment wsed by each siation,
&9vom on pags 4,

RECOVERY CAPABILITY

This objective was added 1o she

m%m%m

I inclades the orientetion of the eyt
. 74

vebicle 50 permis

A4, .
. glh jection dows
uh‘.rm” ; fmm 'vm-maa' ﬁm:i,‘
eniry. Following parachuse deploymens
fmmnrg:oothla%:m ;
pavachute. The copsnle comtaing & radio bescom end
Toe m.,,'“’ ' “”"‘?{ c-ué'izc-m PVI ond
* The ¢ consists A ,
]fcﬁcﬁd‘ selowsosry ‘:7‘2”0; A ?*M‘M
m::” 4 wocessory
:baupmlclroath:u,tbaubip:mdnildb.
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Facility - Fquipment* ' Flight Function
Satellite ABCD Over-all control, orbit computations and predictions, acquisition
Test Center data for tracking stations, prediction of recovery area.
tVandenberg AF8 BDEFGH\J Ascent and orbita| tracking, telemetry reception, trajeciory
Tracking Station measurements, command transmissiop.
H o
5 TMugu Tracking BDEFGHY Ascent tracking, telemetry reception, computation and trans-
? Station mission of ignition and shutdown corrections.

Downrange BGLIK Telemetry receplion and tracking during ascent and early part
Telemetry Ship - of first orbit,

Q . TNew Hampshire BDFGHIJ Orbit tracking, telemetry reception, commands to satellite.
: Tracking Station

1Kodbak ) BDFGHI) Orbit tracking, telemetry reception, initial acquisition on pass
Tracking Station . 1, monitor events in recovery sequence.

Tracking Station mands to satellite.

Hickam AFs D Over-ull direction of capsule recovery operations,
Oahv, Hawaii

Tern island BGHJ Recover_y capsule tracking.

tPrimary Tracking Stations {have command copaﬁilify)

" *Equipment , " F. VERLORT
A. Generol Purpose Computer(s) and Suppon. Equipment G. VHF FM/FM Telemetry Station
8. Data Conversion Equipment H. VHF Direction Finding Equipment
C. Master Timing Equipment I. Doppler Equipment . '
D. Control and Disploy Equipme~s J. VHF Telemetry Antenna
E. Guid and C d Equipment (DISCOVERER ascent only) K. APL Doppler Equipment

NOTE: In addition 15 oquipment listed, alf stations have inter- and intra-station aonuuunkoﬁo.m esquipment and
checkout equipment. i

fHawaiian BDFGHIJ Orbit tracking, telemetry reception and tronsmission of com. ' '
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® Capsule recovered.

) Failed to attain orbit.

VEHICLE CONFIGURATIONS

Flight History

DISCOVERER THOR  AGENA Fight Date

No. Ne. Ne. v Remarks
DISCOVERER FLIGHTS 0 THRU XX ARE ON PAGE A6
261 1102  18F Ansined orbis seccerstully. Now-recosersbls, vedio.
el 8 February metric dete gatboring MIDAS swprpors fégts
Launch, ascens, wali and orbital
XU 300 1105 30 March Lownch, ase yasion, co-;f; e, b stage

ecanse of an AGENA bydrenlic malfunction,

A. THOR—DM-18/AGENA A"
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Flight History (continved)

DISCOVERER
No.

AGENA

Flight Date

Remarks

vi
vil

vii

X

X1
X

- XHi

Xiy

Xvi
xvi -

xvin

XIX

160
163

170
174

179
192

200
206

212
218
223
234
160

2

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 Janvary 1959

28 February
13 Apiil

3 June

25 June
13 August

19 August
7 November

20 November

4 February 1960

19 February
15 April
29 June

10 Auq_usf

18 August

13 September

26 October

12 November

7 Decehbor

20 December

17 February

JGBNAW&MMWM :

' THOR rofurkizbed for ate on fight X11.

Atsained orbis successfully, Telemetry roceived 514
seconds after lifs-of. fdly for

Anained orbis seccesstully. Rocovery capsule sjected
nl7ﬁu‘¢mmmdﬂm«m
recovery successislly achieved,

Lawnch, , separation, ) coass and orbital booss suc.
meﬂm‘n’ancwbecofbwmx
ance of susellite engine, ,
Same a5 DISCO VERER 111.

AR objectives successfully achieved except copsule
recovery after ejection os 17sh 2
Seme as DISCOVERER V., '

Mmm:lf.l:ym.:im-qdcm

AGENA engine b-dowpalmrdorkcf':lmq -
Recovery ;M‘dw bas 80t recovered,

THOR:MMM. Umbilical cord 2
did wot resract. Quick disconnect fuiled, caxsing lo::l
THOR destroyed ot T 356 Rawn

Officer. Savers pisch oWu::’d bf‘m
astopilor malfuncrion,

Atiained orbis successfully, R capsule ejocted
17¢h orbis mAZ jocsi
:;om o wmm:onrd. objectives exceps
Laxnch, ascens, Soparation, coast und orbital Sage ig.
nition were successfal, Fdldtolcbincorbithmc
of AGENA ML during orbitel .
Assained orbis successfully.. Recovery capsnle ejected .
0 —rs. G snle swas mﬁ'd'd ¢
smpacs nogligible demage. ociiees exceps
sbe dirborse racovers wers succentgy o
Astained orbis . R fected
on 17th orbis t:d“ :z“fs’ccur”"’hlly W"‘P"IO 21 she
airborne force, All objectives 1mccessfully achioyed,
Attained  orbis swecossiully, Eioction and o, )
Jequence complesed, Capy impacs occurred
o;qt.bc recovery forces; located but loss prior 1o being

Iaubulacmaoml.dGBNAlddlo: aie
Im‘oomralla'ldmdtd.orbi& pen

Astainod orbit swccess . Recovery copsuly o .
e 2 S ey St
f.;,”:‘;;“z.,."‘fm.":ﬁfsﬁm‘:;“‘i.’.ﬁ. e
Lt sl Copole did mcs reter
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Monthly Progress = DISCOVERER Program
Flight Test Progrug
DISCOVERER xx11

o DISCOVERER XXII was launched from Vanden-
berg Air Force Base Pad 4 Complex 75-3 ot 12:34
PST on 30 March. Recovery of the vehicle’s capsule
was scheduled after four days on orbit. Booster
operalion was nominal. The 20 cycles per second
longitudinal oscillation appeared as on previous
flights but on o slightly lower level. AGENA igni-
tion occurred as planned; however, approximately
20 seconds prior to engine shut down a rapid

-, drop in hydraulic pressure caused a loss of engine
control. This resulted in o total velocity less than
that required to attain orbit. Investigation into the
cause of the hydraulic failure is proceeding rapidly
so that correclive action can be taken prior to the
scheduled launch of DISCOVERER xxiiI.

® The Bell Telephone Laboratory (BTL) guidance
system was uysed to guide the DM-21 booster for
the first time. This system also commands AGENA
ignition, vehicle correction and operation. Pre-
liminary results indicate that the BTL guidance per-
formance was excellent.
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for DISCOVERER XX on Pad 4, Comsplex 75.5 us Vandenberg
Tbhe vebicle was |, b i / -

p

o1 30 March, bat did not atiain orbit, Mod;-

b pad staried immediately after the lusench, BTL guidence system

ents (sop lefs). The upper container bouses the flight controller and the lorge
unit is the inertial veference packege.



® The recovery capsule containing a Biopack and
a .Geophysical Research Directorate emulsion
block for further studies into effects of space radia-
tion on biomedical experimenis. These were similar
to the Biopack and emuision blocks carried on sev-
eral prévious DISCOVERER flights.

® Several - important modifications were made
on this satellite. Instrumentation was added 1o the
interim programmer o permit tracking stations to
better determine the conditions of the programmer
before sending commoands. This was done fo pre-
clude a recurrence of the malfunction. that resuited
in the failure fo eject the capsule on DISCOVERER XX,

‘® A different model single phase, 400-cycle power
amplifier was instalied in DISCOVERER XXH to in-
crease the reliability of this satellite guidance sys-
tem power supply. The loss of satellite stability on
DISCOVERER XXI was attributed to a Failure of the
previous amplifier. ‘

Future Flights
¢ DISCOVERER XXl is scheduled for launch on

8 April from Vandenberg Air Force Base. This satel-

lite is almost identical to DISCOVERER XXII byt is .

programmed for slightly different orbit. The injec-

borate and include o cosmic rey monitor,

tion altitude will be 190 statute miles which is 40
miles higher than DISCOVERER xxiI. A dosimeter -
capable of measuring total dosimeter radiation
{5 millirad 10 600 rad range). will be included in
the payload.

* DISCOVERER XX, XXIV, and XXV will be in-
strumented fo provide data: on the 20 cycle per
second longitudinal osciliation. This oscillation has
been apparent immediately prior to booster bum-
out on several recent DISCOVERER flights. Data in-
dicate that the oscillations are induced by the MB3

-focket engine and the reduction or elimination of

the oscillator is being pursued by an analysis and
test program conducted by Rocketdyne, Douglas
Aircraft and Lockheed Missile and Space Division.
Instrumentation added o these vehicles will provide
data indicating the distribution of loads imposed

by the oscillation. This data could serve as a basis

for strengthening. the spacecraft in areas where the
loads approach the design limits,

Technical Progress

Second Stage Vehicle

¢ The Engine Reliability test program is nearing
completion at the Bell Aerosysiems test facilities.

pbysical Research Direc
i 'Jacdoradmmlcu.n'&y

mIcrometeorite
ganges. The white cone on the right is & beat shield which is installed to prosect vebicle

componenis froms flame duma

engines in the stmospbere becomes 4

A8

ge in space. The pencil-like flame characteristic of rocket
y_-._bqjt W‘w{ the engine in. space.
I IR E ;

R R

3
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Thirty-seven of the 40 firings scheduled have been .

completed. These tests are now schedvled for com.-
pletion in mid-April,

* Twenty-three of the 25 Amold Engineering
Development Center reliability test firings have been
completed.

Space Research Progrom

. Progu;ms uliliz’ng the increased DISCOVERER
weight carrying capability for scientific experiments

- in the space environment are - being greatly ex-

panded. The success of earfier experiments (ﬂn:hing
lights, Biopacks and Geophysical Research Direc-
torate equipment) indicates a major contribution o
scientific knowledge can be made by carrying this

" fype of equipment. About half of the remaining

DISCOVERER satellites to be flown will each be

capable of carrying approximately 100 pounds of
scientific instruments and recorders.

® To facilitate the installation of this equipment,
G new access door to the engine compartment has
been designed and fabricated. The new door is
designed with universal type mounting rails on the
under side for mounfing components. The Geo-
physical Research Directorate module is pre-wired
to permit installation in the satellite with a minimym
delay of prelaunch operations. Starting in June, each
satellite will have the capability of carrying such
modules.

Geophysical Research Directorate (GRD)
Experiments '

The Geophysical Research Directorate is furnishing
equipment for o number of DISCOVERER flights
aimed primarily ot determining environment - in
space:

Figure 3, Fipss pbotographs of the DIS-
COVERER Christmas Island Jacilisias. ‘T bis
tracking station is mewned only during DIS.
COVERER flghts. The siation is l:utd
south of H, i near the squator eud srachks
the capsule during re-entry,
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3
1. | Atmospheric Density: This will include meas-
uremenis of aimosphieric density and delermination
of the existence of atmospheric waves at altitudes
of 100 to 400 miles as a function of latitude, fime
of day and season. Calculations based on these
data will be valvable in determining vehicle drag
and lifetime. : :

2. Cosmic Radiation. These measurements will
be maude to assess the radiation hazard to com-
‘ponents above 130 miles, in the Van Allen and
Aurorgl regions.

3. Thermal Radiation. Infrared radiation from
the earth and atmosphere, scattered solar radia-
tion will be measured to obtain data for calculat-
ing proper vehicle equilibrium temperatures.

4. Micrometeorites. Rates of penetration of ve-
hide _skin, mass, density and energy of micro-
meteorites, and skin erosion will be measured to
obtain data on thermodynamic effects.

5., Solar Ultraviolet Radiation. Solar radiation
in the ultraviolet and X-ray regions will be meas-
ured jfo determine aging effects on plastic and
organic materials. ’

6. Atmospheric Composition. Data on the kinds

- and states of atmospheric particles, since organic

and plastic materials show aging, corroding or

chemijcal effects when exposed to free radicals such

as atomic oxygen. Data on jon concentrations are
needed.

A-10

7. Magnetic Field. Results from more complete
studies of the earth’s magnetic field are of interest
for possible use in attitude stabilization systems..
Magnitude and direction at various alfitudes will
be determined. Llong term variations will also be
determined.

Facilities

® Pad 1 of Complex 75-1 is currently being mod- .
ified and will be activated in fime to support a late
May DISCOVERER launch. This pad is being con-
verted from a THOR/IRBM to a DISCOVERER launch
facility. Modifications required include extending
the missile shelter 1o accommodate the DM-21/
AGENA combination, adding the DISCOVERER fuel’
transfer, ground support and launch control systems.
Because of delinquencies in delivering the launch
control system equipment, activalion of the pad is
approximately thirty days behind schedule.

® Rework of Complex.75-3 Pad 4 began imme--
diately after the launch of DISCOVERER XXII. A new
propellant transfer system and launch control sys-
tem equipment are required as part of this modifi-
cation. This pad is scheduled to support an early
June DISCOVERER launch. A similar rework of Pad
5 will begin after the launch of DISCOVERER
XXIll on 8 April. This pad will be available fo sup-
port a mid-June faunch.
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. - " AGENA
SECOND STAGE -,

g. Weight—

Inert 1,763
t Poylood equipment 1,541

rbital 3 b
,l :npulu Propeliants 12.% HELIUM SPHERES —<<_ l‘\
' Fuel (UDMH) i
* Qxidizer (IRFNA)

Other 758

GROSS WEIGHT (ths.) 17,112

I Engine XLRB1-Ba-9
Throst, tbe, (vu:.% ) 'lé.gg -
| ' Yo T )2

Restart Provisions Yeos

The AGENA *B” vebicle incorporates
& vestart or tcm:d burn capabilisy,

MIDAS Infrared Detection Payload




PROGRAM HISTORY

The MIDAS Program was included in Weapon System

- 1171 when WS 1171 was transferred 1o the Ad-

vanced Research Projects Agency. ARPA subsequently
separated WS 1171 into the DISCOVERER, SAMOS
and MIDAS Programs, ‘with the MIDAS obijectives
based on an infrored early warning ‘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. Additional avthorization has been ob-
tained to utilize two DISCOVERER flights {desighated
RM-1 and RM-2) 1o carry background -radiometers
in support of MIDAS.

TECHNICAL HISTORY

The MIDAS infrared early warning payload is engi-
neered to use a standard launch vehicle configurg--
tion. This consists of an ATLAS missile as the first
stage and the AGENA vehicle, powered by a Bell
Aircraft rocket engine as the second, orbiting stage,
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 o place the pay-
load in a circular 261 nautical mile orbit. Subsequent
R&D flights will utilize the ATLAS “D*/AGENA *B"
configuration which will be programmed to place

the payload in a circular 2,000 nautical mile polar
orbit.

ety



San

Eight MIDAS Satellites — each i
tellite Vehicle lgm orthogonal polcr'o!zi'zl mm
: : — at 2,000 n.m. alg;;

ltalic — Indicates
R&D Facilities
Only

B3
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"located readout stations. The Ut

The MIDAS system is designed to provide
continvous infrared coverage of the Soviet
Union. Surveillance will ‘be conducted by
eight satellite vehicles in accurately posi-

tioned orbits. The areq under surveillance

must be-in line-of-sight view of the scanning
satellite. The system is designed to accom-
plish instantaneous readout of acquired
data by at least one of three sirategically

, . . PRESIDENT OF U, §,
MIDAS ALARM EMPLOYMENT }
DEPARTMENT OF DEFENSE
OTHER US NORAD " OTHER ALLIED
GOVERNMENT AGENCIES [ MIDAS OPERATIONS CENTER™ GOVERNMENTS
MIDAS TRACKING &
CONTROL CENTER
READOUT STATIONS
SPACE VEHICLE NETWORK
CONCEPT

stations transmit the datg directly fo the
MIDAS Tracking and Control Center where
it is processed. It is then displayed and
evaluated in the MIDAS Operations Center.
If an attack is determined to be underway,
the intelligence is communicated o a central
Department of Dafense Command Post for
relay to the President and all national
1 reltgl defense agencies, -

P
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60 6l 62
Laynch J|F|mlaimjulolals]oln]o v |7 Im MivldjaisioInip juirim|aimjululals]olnlo
Schpdule - ,
- B o | pr ki [ 1 IRLUE 11
'VEH|CE Wye LYY L1 N . : wpe
. CONFIGURATIONS ATLAS “D''/AGENA “A ’ ATLAS “D"/AGENA “B
‘ ¥ Attained orbit successfully # Failed o atain orbit
_ ‘ @ DISCOVERER vehicles carrying MIDAS radiometric payloads
Fligh'i History
- . MIDAS ATLAS  AGENA -
No. Launch Date No. No. Remarks
{ 26 February 29D 1008 Did not attain orbit because of a failure during
- -ATLAS/AGENA separation. :
n 24 May 45D 1007 Highly successful. Performance wish respect to
programmed orbital parameters was outstanding.
Useful infrared data were observed and recorded.
RM-1 20 December DISCOVERER Vehicle Despite sasellite oscillations, sufficient data were
obtained for evaluation of payioad operation,
Information obtained in the 2.7- microm region
agrees with dais obtained from balloon-borne
radiometric equipmens. Data in the 4.3- micron
region is somewbat bigher thon bad beew antici.
pated from iheoretical studses. C
RM-2 18 February DISCOVERER Vehicle Al channels functioned properly and valid data
. were obiaimed on six stable orbits, Data con
- firmed previous radiometric measurements,
WDLPR-4-281




MIDAS GROUND SUPPORT FACILITIES

A
Facility Equipment* ' Flight Function
Satellite T.cst‘Cenler ABCDEP Operations control, orbit computations and predictions, initi-
ation of commands to satellite (via tracking stafions), process
payload data.
Vandenberg AFB ABCEFGHIJKLMP Ascent and orbital tracking; telemetry reception; trajectory
Tracking Station computations; command fransmission; reception recording
' and processing of payload data,
Downrange Telemetry GHIUNO Tracking and data reception during ascent. (Three ships are
Ships available for this function. Equipment is typical.)
Hawaiian. Tracking BEFGHJ Orbital tracking, telemetry reception, payload data reception.
Station
AMR H) Orbital data reception.
New Hampshire ABCEFGHIJKLM Orbitai tracking; telemetry reception; command transmission;
Station reception, recording qnd transmission of payload data.
African Trackin BEGJ Telemetry reception and recording during second burn.
Station :
North Pacific BCEHKMP Satellite and payload data ‘feception-, command transmission.
Station ’ .
Kodiak Tracking FJ Orbital tracking.
Station :
Mugu Tracking BEFG) Tracking and telemelry reception.
Station
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
for procurement. ' _
. ESt—
*Equipment,

A. General Purpose Computer(s)

Tommone

and Support Equipment
Dota Conversion’ Equipment
PICE

Master Timing Equipment

Control ond Disploy Equipment

VERLORT

YHF FM/FM Telemelry' Station

PAM FM Ground Stotion

Doppler Equipment

VHF Telemetry Antennc

UHF Tracking and Data Acquisition
Equipment {60 foot F&D Antenna)
UHF Angle Tracker

UHF Command Transmilter

APL Doppler Equipment

SPQ-2 Radar

Midas Paylood Evaluation
and Command Equipment

R &=~
k4

Yoz
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Monthly Progress — miDAS Program
Program Administration
® During the past month the MIDAS Program has

. undergone several major changes in program con-

cept and management. The technical activity relafive
to the launch preparation for Series Il has also
increased.

® Program adjustments resulting from the guidance
received from the Ajr Force Ballistic Missile and
Space Commiltee have been resolved with the major
contractors and local governmental agencies. Coor-
dination of the adjusted program plan is currently
being accomplished with the range facility, Pacific
Missile Range. This plan, dated 31 March, will be
Printed early in April, It reflects the increased scope
and program acceleration approved by the Air Force
Ballistic Missile and Space Committes, adjusted to
the funding guidance received. The launch schedule
in this issue does not reflect the augmented launch
Program but has been time adjusted for compati-
bility with the 31 March plan, :

¢ Concurrently with the preparation of the devel-
opment plan, o vigorous Program to document o
Y'system package program’ in response to the 375
series of Air Force regulations has been under way.
Initial documentation and formulation of manage-
ment organization and concepts are in progress.
Analysis of these initial efforts reveal that there

remains a considerable amount of data to be gen-.

erated and inter- and intra-command coordination
to be accomplished. The internal organization and
management realignment resulting from the new
structure of the Air Force Systems Command and
the Air Force Logistics Command has had consider-
able impact on this effort. Results of this command
structure and fonctiono_l realignment will be incorpo-
rated into the documentation as they are identified
and finalized.

Flight Test Progress
Radiometric Measurement Flight (RM-2)

® Andlysis of data from the second radiometric
flight conducted in February has provided valuable
information despite vehicle tumbling and frequent
signal loss. Limited data were obtained on all 2,7
and 4.3 micron channels and are in substantial
agreement with the data received on the December
radiometer flight. Ajl payload, telemetry and refer-
ence channels performed satisfactorily,

¢ Signal dropout was more severe than during the
RM-1 flight and the satellite tumbling seriously lim-
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ited the amount ¢ usable data received. However,
during the second pass the Kaena Point, Hawaii,
station received particularly good data in the 4.3
micron range. This data was of better quality than
that obtained on the RM.1 flight. At this time
the vehicle was stable and pitched downward ot
approximately 15 degrees. Data obtained by the
Woomera, Australia, station on the fifth pass indi-
cated that the vehicle was then tumbling, Op the
13th pass, despite the tumbling of the satellite, the
New Hampshire station acquired some valuable
data. A final report on these data and an analysis
of them will be published in Iate April. The final
report on the RM-1 data analysis will also be
published at that time. .

Technical Progress

Boosters

® On 9 March, ATLAS booster 97D (MIDAS 1))
successfully completed o flight readiness firing at
the Point Arguello Launch complex. :

Second Stage Vohicl_cs

¢ On 1 March, the AGENA vehicle for MIDAS il
was successfully hot-fired on the Santa Cruz Test
Base. On 21 March, the vehicle was shipped to
Yandenberg Air Force Base. The vehicle is presently
in the missile assembly building undergoing a pre-
liminary checkout in Preparalion for the 19 May
launch.

® The hot firing at Santa Cruz included a complete

simulation of the AGENA boost and orbiting opera-

tion. The vehicle in the stand, with the payload
installed, was subjected to simulated AGENA vibra-
tion followed by the program coast phase and then
first burn of the engine cutoff and second coast
phase with simuiated orbital fiming, The was - fol-
lowed by second burn cutoff and a simulated 2,000
nautical mile orbit. The payload was operated dur-
ing the simulated orbit and the scanner was rotated
throughout its entire travel. Checkout of the pay-
load was accomplished through the regular com-
mand and data finks, Performance was satisfactory
throughout, ‘ :

® During the hot firing tests at Santg Cruz several
problems developed. A pressure fransducer on the
engine acid liner fuptured spraying acid into the
aft equipment rack. The damage to the wire and
equipment was repaired and system verification was
accomplished. A guidance probiem involving op-
eralion of the horizon sensor during periods of
‘ ’
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intense vibration was cuntmd during the tests.

The guidance problem was solved and satisfactory
performance by all systems was achieved.

® The AGENA vehicle for MIDAS IV is currently
in the systems test phase. No problems are apparent
at this fime. The AGENA is scheduied for delivery
to Santa Cruz Test Base on 28 April for flushing -
only. A mid-July launch date is forecast.

infrared Scanners

¢ The Baird-Atomic, Inc. infrared detection pay- .
load for MIDAS IV has been shipped 1o Lockheed By

. Missiles and Space Division (LMSD). This payload
will be used in the payload-ground station compati-
bility tests to be conducted at Yandenberg Air Force
Base in preparation for the MIDAS il flight.

® The Baird-Alomic payload for MIDAS V (Series
I configuration) is scheduled for delivery on 2 May. -

Background Rndlomotor Flights

¢ A series of U-2 airplane high altitude measure-

ment flights conducted from Edwards Air Force

Base has been successfully completed. Terrestial
infrared radiation and horizon measurements were
taken. The U-2 aircraft will presently be transferred

to Alaska where a similar series of flights will be

conducted to obtain measurements under Arctic

conditions. A third series, designed 1o gather data

vnder tropical conditions, will be conducted from
Patrick Air Force Base, Florida.

Payload-Ground Systems Compatibility Tests

o Compatibility tests of the Baird-Atomic payload
and the newly. installed ground station equipment at
Yandenberg Air Force Base will be conducted in’
April. For these tests an aciual payload will be "
installed in the range safety station six miles from
the ground readout installation. .

Cathode Ray Tube Studies

® Investigations conducted by Lincoin Laboratories
on TV-type image tubes have evolved a design for’
a potential application to MIDAS. Exploration of
the design will be made in order to determine the

operaling hardware potential for advanced MIDAS
conceplts.

Figure 1. Flight reediness firing of ATLAS 97D o Poims
Arguello Pad 2,
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Data Flow Analysis Subcontract Signed

* Negotiations with International Business Ma-
chines (IBM) were completed for analysis of antici-
Pgted data flow in the MIDAS Operational Center
{(MOC) and the Tracking and Contro Center {TCC).
Work on this subcontract will begin soon. '

Facilities

® Al launch complex facilities required to support
MIDAS 11l will be ready for this flight. The Vanden-
berg Air Force Base. missile assembly building was
campleted on 29 March. The launch site, Point
Arguello Pad 2, is scheduled for completion on 7
April,

®  Orbital tracking, telemetry, and control station
installations are scheduled for completion by 7 May,

Figure 2. Closenp of the Baird-Atomsic, Inc. pey-
t;".: :3. ‘é“”{-’ 'f.ﬁ,“"s‘i"*"'} b::

i sests &t Senia Crux Test e. Somse of the
AGENA gui. M:mon’a'blcontbclow«
lefs of ihe pbuoﬁ:pb. The imertial referemce -

ar

package is on the left and the reaction wheel
assembly is the eobiny o swit in the lower
{znm };l;c ﬂ;{iENA "B” vebicle (above) ‘fbor

. ight prior to installation in the
Santa Cruz Test Stand for bot firing.
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with the exception of the Southeast Africa station
(Atlantic Missile Range station 13). This station will
be ready on 17 May and will record AGENA
second-burn data. ’

e LMSD has initioted design of facilities modifi-
cation for the North Pacific readout station. These
changes were caused by the revised equipment
configuration, '

® Preliminary concept plans for the New Boston,
New Hampshire MIDAS technical support buildings
have been approved and the design effort was
started on 20 March. The criteria review confer-

ence on the design of the Ottumwa, lowa, tracking’

and control center was held on 15 March. Com-
ments were forwarded to the architect-engineers
for incorporation into the design plans.

Figure 3. Construction

<

B-10

progress at the
(AMR Station 13) mear Pretoris. This station
AGENA second burn dets on the MIDASSH[ ﬂgikit"'

Sostbeass Africa tracking siation

will bckfu,dy fo record
TRLACE L

R %
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The ADYENT Program will investigate the feasibility
of using satellites in synchronous orbit as instantane-
.0us repeaters for microwave radio communications.
A satellite vehicle station in synchronous equatorial
orbit- will remain in o fixed position relative fo any
point on the surface of the earth, Active communica-
tions equipment contained in this satellite will receive,
amplify and instantaneously retransmit any message
beamed in its direction.

PROGRAM HISTORY

The 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 priorily in order to demonstrate
the feasibility of providing an early UHF communica-
tions capability for positive control of the SAC sirike
forces. AFBMD was given responsibility. for the
design, development, and flight testing of the com-
plete system, including launch, satellite tracking and
control, and necessary support facilities and ground
equipment. WADD and the U. S. Army Signal
Research and Development Laboratory (USASRDL)
were delegated responsibility for the development
of the communications subsystem for Phase | and
Phases Il and i1, respectively.

Figure 1, Prop_o{d satellite with

jeltisonable fairing monnted on
CENTAUR seco Stage.
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In April 1960, Amendment No. 5 to ARPA Order
No. 54 recriented the program. The research and
development effort Previously directed toward
providing a ground-to-satellite-to-aircraft UHF com-
munications capability for the SAC strike forces was
cancelled. A single integrated ADVENT Program for
the deveiopment of o 24-hour microwave communi-
cations satellite replaced the former STEER, TACKLE
and DECREE Programs.

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

PROGRAM OBJECTIVES

The primary ADVENT objective is to demonstrate the
feasibility of achieving o 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 mile equatorial orbit must be .

- demonstrated. The feasibility of being able to sta.

bilize the satellite, control its aftitude and orbit, and
keep it on station within the required tolerances must

- also be demonstrated. The satellite must be capable

of providing woridwide communications on a reql
time basis at microwave frequencies with o wide -
bandwidth capacity. The Program Plan is based .
upon the design of o single configuration of o final
stage vehicle compatible with launching by either

- AGENA “'8” or CENTAUR second stage boosters,

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

Phase One. Three ATLAS/AGENA “g* flights,
nominal 5,600 nautical mile orbits, boginning March
1962, ‘ :
Phase Twoe. Two flight tests, using payload space _
on NASA ATLAS/CENTAUR research and develop-
ment flights numbers 9 and 10, December 1962 and
February 1963. -

Phase Thres. Five ATLAS/CENTAUR flights
launched into 19,300 navtical miles equatorial
orbits, beginning March 1963.

Launch Schedule
62

63 ] 64

1 1 1 UM IINEIRE {1
Funded B ARMY NASA . " ARMY
Vehicle Eonﬂsuroﬂon ATLAS/AGENA “g* ATLAS/CENTAUR

ce
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Monthly Progress — ADVENT Program
Technical Progress )

® On 1 March o meeting was held at Convair
Astronautics to discuss the performance and pay-
load capability of the Centaur second stage. The
U.S. Army Advent Management Agency (USAAMA)
requested an explanation of the continved degrada-
tion of the NASA Centaur payload capability. The
reasons for the reduction in payload capability are:

1. Increased weight of CENTAUR vehicle. The
ariginal wet inert weight was 3,143 pounds. How.
ever, the weight has increased during the two-year
development period to 3,528 pounds. This 385.
pound increase in inert weight resuits in a cor-
responding decrease in payload capability.

2. Performance of ATLAS/CENTAUR vehicle de-
graded. Because of a reduction in ATLAS/CENTAUR
performance there is an additional 14-pound reduc-
tion in payload «<apability. The present CENTAUR
payload capability is 838 pounds, a reduction of
399 pounds from the original estimate.

® The NASA Project CENTAUR Program manage-
ment plan published on 8 March indicates a four-
month slippage in launches ‘#9 and #10. These
vehicles will carry Project ADVENT orbital fest
vehicles.

® The final Lockheed Missiles and Space Division
(LMSD) ADVENT/AGENA “g* Phase | work sigte-
ment was received on 15 March. It is presently being
reviewed to assure compliance with all agreements
reached during the technical negofiation meeting of
3 March. Recommendations concerning this work
statement will be forwarded to LMSD before 15

April for inclusion in the ADVENT contractual work

statement.

® ADVENT/AGENA “B” Phase | launch prelim-
inary trajectory and launch vehicle design criteria
have been forwarded to Convair Astronautics and
LMSD for use in analyfical engineering studies and
design of ADVENT launch vehicles. Meelings were
held on 13 and 21 March with Aerospace Corporg-
tion and LMSD 1o insure that the lafest weight
figures were being used in trajectory studies.

® Before Space Systems Division could complete

the technical evaluation of the Prait & Whitney LR-

119 Engine Proposal, NASA . disconfinved develop-
ment of the engine. The R-119 development was
redirected toward the development of g common
LR-115 engine for use with CENTAUR and SATURN.
This engine will have a specific impulse of 420
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minutes and a thrust of 15,000 pounds. New work
statements are being prepared for transmittal to
Pratt & Whitney, calling for LR-115 engines to be
furnished for the ADVENT CENTAUR vehicles.

Final Stage Vehicle

® Interface meetings were held on 7-8 . March
at Ann Arbor, Michigan. Stage I design informa-
tion consistent with the interface specification was
distributed. Space Systems Division hqs directed
General Electric/Missiles and Space Vehicles De-
partment (GE/MSVD) to design, on the basis that
the Bendix communication equipment will require
power at 85 watts, 32 volts DC constant current. The
constant current design criteria is valid only
through the orbital test vehicle.

® On 17 March Space Syslems Division and Aero.
space Corporation Parficipated in the USAAMA
ADVENT Management meeting on orbital test ve-
hicle and final stage vehicle weights. General
Electric Engineering and Manufacturing Departments
were assisted in establishing an internal weight con-
trol system in an attempt to reduce payload weights,

® A February 1962 activation date is forecast for
the General Electric vacuum chomber which will be
used for final stage vehicle heat flow tests. The first
final stage vehicle is scheduled to start thermo tests
in November 1961. General Electric is attempting to
accelerate activation of this facility. ’

® Space Systems Division is currently reviewing
justification for General Electric/MSVD’s decision
to deveiop a proton spectrometer within their or.
ganization.

Tracking, Tolcmotfy and Command

® Representatives from Philco Corporation, Aero-
space Corporation and Space Systems Division
reviewed the Kaeng Point, Hawaii, tracking station
facilities. ADVENT facility requirements were dis-
cussed and antenna modifications were reviewed
with 6593rd Instrumentation Squadron personnel.
The addition of approximately 1,500 square feet
of floor space to the present fracking and acquisi-
tion building will satisfy the ADVENT requirements.
No problems are anticipated in the antenna ‘modi-
fication except for the down time requirement to

‘install the 400 MC feed ond accomplish the

required calibrotion. The 6593rd Squadron and
Philco Corporation are arranging for scheduling
and installation of the modification into the station
operation schedule. The present slafion configura-
fion appears gdaptable to integration of the
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ADVENT equipment with no major problems. Pre.-
liminary design of the addition to the UHF acquisi-
tion building was started in March.

e On 7.9 March, Aerospace Corporation - and

Space Systems Division personnel atiended the Air
Force Missile Test Center range user conference af
Orlando Air Force Base, Valuable information about
range instrumentation and datq reduction capability
of the Atlantic Missile Range was obtained.

Facilities

® The ADVENT addition to tho'Vandenborg Air .
Force Base UHF receiver building hos been deleted
from the program. :

® Aflantic Missile Range Hangar A-A will be

modified to support the General Electric ADVENT
prelaunch requirements. Office space will be pro- .
vided in a portion of Hangar F,
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The ABLE series of space probes was initiated with
ABLE-1 program in March 1958, This program,
undertaken by AFBMD under direction of the
Advanced Research Projects Agency, had as its
over-all objeclive, the acquisition of data on the
extra-terresirial space environment. The design and
construction of a four-stage space vehicle was inifi-
ated. The vehicle, consisting of a THOR IRBM first
- stage, an ABLE second stage, ABL-248 solid propel-
~ lont third stage and the sateliite vehicle fourth stage
was successfully demonsirated in the foll of 1958, In
October 1958, the National Aeronautics and Space
Administrafion, given cognizance over the space
exploration effort, authorized the ABLE-3 and ABLE-4
programs. General objectives included the demon-
stration of vehicle and communications capability
and performance of scientific research experiments
over interplanetary distances. An extensive network
of ground support stations was simultaneously estab-
lished, the most powerful of which is the' 250-foot
antenna at the Jodrell Bank Experimental Station,
University of Manchester, England. Central contro}
.and data computation is accomplished at the Space
Navigation Center, Los Angeles, California, and
other military and NASA centers assisting in
tracking and telemetry according to the specific
requirements of each mission, The ABLE-4 program
led to the development of o space booster utilizing
the ATLAS ICBM as the first stage, providing a
greatly’ increased payload capacity. A hydrazine
engine with multi-start capability was developed for

f.ijln 2. ABLE-3 third stazs
ond (above) with

es fully ext .
of extremel elliptical orbﬁ

achieved by 3 (EXPLORER
vi.

D2

the ATLAS boosted vehicles to permit mid-course
vernier control and to provide controlled thrust to
inject the vehicle info orbit about another planet.’
Under the ABLE-3 and 4 programs, a solar cell power
supply system was developed and extensive original
design of satellite vehicle command, telemetry, and
communication equipment was' accomplished.
ABLE-T—The ABLE. program consisted of three
flights with the object of placing a payload within
the moon’s gravitational field. The ABLE-1 four-stage .
vehicle consisted of three booster stages and o ter- .
minal stage composed of eight vernier rockets, an
orbit injection rocket (solid propellant TX8-6) and o
payload. The booster stages were THOR first stage,
Advanced Re-entry Test Vehicle (AJ10-10] engine)
second stage, and a third stage ulilizing the ABL .
X-248-A3 solid Propellant rocket engine. The first .
lunar probe was launched on 17 August 1958, The
flight was normal until 73.6 seconds after liffoff when
a turbopump bearing failure caused the booster to
explode. The second lunar probe was launched on
10 October 1958, Although the payload did not .
reach the vicinity of the moon, a maximum altitude .
of 71,700 statute miles was oftained and useful sci-
entific data were obtained from the instrumentation.
The third lunar probe was launched on 8 November
1958. Because the third stage failed to ignite, the
maximum altitude attcined was 970 statute miles..
The primary program objectives, obtaining scientific .
data in cislunar $pace, were achieved by the Octo-
ber flight. '
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Figure 3. ABLE-§ ATLAS vebicle con-
fxsration draving and bboto of vebicle
installed on Astlansic Missile Range
lasnch stand 12,

o
CONFIDENTIAL
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ABLE-3 — This four stage flight vehicle was launched

. from the Atlantic Missile Range on 7 August 1959,

The vehicle consisted of a THOR booster, a second
stage using the AJ10-107A rocket engine, a third
stage powered by the ABL-248-A3 engine, and o
fourth stage consisting of the payload and an injec-
tion rocket. In addition to carrying a highiy sophis-
ticated payload, the ABLE-3 (EXPLORER V1) flight was
used lo demonsirate the validity of the ABLE-4 vehi-
cle and component configurations. Alf phases of the
launching were successful and the advanced scien-
tific observatory satellite was placed in an exiremely
elliptical geocentric orbit. Trajectory and orbit were
essentially as predicted with deviations in apogee

and perigee well within the range of expected values. -

The payload was the most sophisticated to have
been placed in orbit by this nation ot the time and
contained provisions for conducting 13 experiments
in space environment and Propagation. A weqith of

- valvable data was obtained from satellite_telemetry

until the last transmission was received on 6 Oclober.

. Among the significant achievements of EXPLORER

Vi were;

1. The first comprehensive mapping of Yan Alfen
radiation belts, :
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2. The first study of dumping and filling of outer
Van Allen radiation belts during q magnetic
storm, ' '

3. The first stin TV pholo of earth from a sateflite.

4. The first computer (Telebit) operating in space

- with instrumentation, _

5. The first direct flux measurements of low-
energy electrons in the outer radiation belt,

6. Discovery of large electrical current system in
the outer atmosphere.

7. Discovery of betatron acceleration in ouyter
atmosphere.
It is believed that the satellite, while yet in orbit, is
incapable of generating sufficient power for trans-
mifting signals due 10 solor paddle damage suffered
during initial paddle extension and the résulfcn' un-
favorable sun “look” angle,

ABLE-4 A'I'I.AS-TM; vehicle differed from the
ABLE-3 primarily in that an ATLAS ICBM was used as

. the first stage instead of o THOR IRBM, permitting

installation of o hydrazine engine for midcourse
velocity corrections and to accomplish the ejection
of ‘the satellite into lunar orbit, The unsuccessful
launch of the ABLE-4 ATLAS occurred on 26 Novem-
ber 1959, Structural breakup resuited in the third
stage and payload parting from the vehicle approxi-
mately 48 seconds after launch. The ATLAS per-
formed as planned over s entire powered flight
trajectory. The trajectory of this fiight, from the Atlan-
tic Missile Range 1o the vicinity of the moon, was
established to achieve the tightest possible circolar -
lunar orbit consistent with the highest probability of
success. The final burriout conditions were to have
provided an inertial velocily of 34,552 feet per

AR : 3 » ;
Fig_-v"c 4. PIONEER V satellise w.birle shows in

orbital t'gh osition, This soler satellise was lannched
from ¢ Aldai: Missile Range o 11 March 1960,
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c =Ny NITROGEN
- D. Satellite Vehicle SPHERE
5 G e tBunoen 24 mm HYDRAZINE
: B im'm‘ '::'puln {voc) . lzz::g SPHERE
A . :;::o w:l;:l ABL 248.A9 032 PAYLOAD
Gross Weight (Burnout] S741b _PLATFORM
Specilic impulse vac) 250.5 sec
Theust (voc) 31001 THIRD STAGE
8. SECOND STAGE AJ 10-101 SEPARATION
Gross Weight ' 5107.3 1b PLANE
Spaciic Homule o e
o \ . Thiust voc) . 7575 1b SAPIID-DTECELL
H A. FIRST STAGE ATLAS D" .
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Gross Waight (Bumoui v ENGINE O
;m;lc‘slr:p,vlu {vac) Svstai 8.5 sac ;
_{ '"IW?" {voc) Sustainer ainer ‘;'90“: :l:‘ SECOND STAGE
. Specific Impulse (vac) Booster 251 sec SEPARATION
R ' Specific impuise [S. L.) Boogter 367,787 Ib PLANE
AR, B Fi ) 2 . , .. )
S st felad oo S st spfion i Thi
is sbows in drawing ( ox),
second. The payload was designed to investigate (E):RI:R‘{ :::Ec" :
space environment and pPropagation effects and to LEGEND
transmit crude television images of the for side of - T PATH OF MOON
the moon. This was the first flight in which an ATLAS \ Y T === ABLE-5 TRAJECTORY
ICBM was used as the booster for a multi-stage space \ = == == SATELLITE ORBIT OF MOON
flight, ‘
ABLE-4 THOR — This vehicle was launched on 11 N
March from the Atlantic Missile Range and succeeded \
in placing the PIONEER V satellite into o solar orbit. N
At its closest approach to the sun, the satellite will \
pass near the orbit of Venus, and return to intersect AN
the orbit of earth at its greatest distance from the \ ) : SUNLIGHT
sun. The vehicle consisted of a THOR first stage, ABLE
second stage with AJ10-101 liquid fueled propul-
sion system and an STL guidance system, and an
ABL-248A-3, solid fue! third stage. The 95 pound
payload contains instrumentation for conducting
- scienfific sxperiments related to magnetic field and
radiation phenomena in deep outer space. At 0733
hours EST, on 26 June, the last radio signal was
received from PIONEER V. The transmitter has been
operated throughout the three and one-half month
period and has demonstrated that, except -for the
batteries, the communications link could have been
maintained for a distance significantly greater than
the 50 to 60 million mijes originally estimated. At
the time of the last transmission the vehicle was
22,462,000 miles from earth. MOON AT TME
OF LAUNCH
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Our knowledge of space, of the sun, and of the
solar system has been substantially increased by
the information transmitied by PIONEER V., Analysis
of the data obtained during the satellite’s journey
into space has revealed the following major scien-
tific discoveries.

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

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

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

4. The geophysical magnetic field extends af
~ times to 65,000 miles and this field oscillates
in intensity in the Outermost exosphere.

5. The sudden decrease in galactic cosmic rays
{the Forbush decrease) always associated with
large solar flares does not depend on the
Presence of the earth’s magnetic field, This
unexpected discovery will require formulation

of a new theory 1o explain the Forbush
decrease. .

6. Peneiration radiation in_space is not limited
to the Yan Allen beits. At least during pe-

riods of sulor activity 5 10 50 Roentgens per
hour are incident on the satellite,

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

ABLE-S _

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

4 February 1960, following discussions between

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

Program Objectives

1. Piace a satellite into lunar orbit with an apo-
lune of 2,500 nautical miles and perilune of 1,400
navutical miles. '
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2. Maintain adequate earth-satellite communica-
fions and establish communications parameters for
future space probes.

3. Demonsirate effective guidance system per-
formance, particularly for the satellite vehicle._
4. Successful conduct of payload experiments.

Progi'am. Vehicle lFig«)ro 5)
First Stage—ATLAS series D missile General Electric/

~ Burroughs Corp. Mod 3 guidance system.

Second Stage — ABLE vehicle with Aerojet-General
AJ10-101A propulsion system.

Third Sfago—Alloguny Ballistic Laboratory ABL-248
solid propellant rocket, unguided, spin stabilized by
spin rockets fired at termination of second stage
thrust, :

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

Launch and Powered Flight

These vehicles will be launched from the Atlantic
Missile Range on a true azimuth of 98.0 degrees.
ATLAS performance porameters have been based
on resvits obtained from Series "D R&D flight
tests. Parameters for oll four stages are shown on
figure 5. Final burnout of ABLE-5A was programmed
to occur 23,971,428 feet from the center of the
earth at an inertial velocity of 34,051 t./sec. Final
burnout for ABLE-5B was programmed to occur
23,927,683 feet from the center of the earth at
an inertial velocity of 33,901 ft./sec,

Orbital Characteristics — ABLE-SA

Major Axis ... ... ... . .. . 0.3470 x 10* feet
Eocentricity ................ ... 0.190
Orbital peried .. ......... Cerens ++ 575 minutes
" Apolune . .... .. e 2,480 nautical miles
Perilune ...... ... ... ... 1,380 navutical miles
Duration of eclipses ...... ... less than 90 minutes

Orbital Chﬂcehrlnlu—All.l-Sl .
Major Axis Teereeeeeene....0.33388 x 10* feet

Eccentricity ...... ... ... .. et 0.1854
Orbital period ............. ... . 543 minutes
Apolune ....... ... ... . .. 2,318 nautical miles
Perilune ....... ........... 1,300 nautical miles
Durafion of eclipses . . . . .. ... less than 90 minutes



Payload Experiment

Scintillation Counter and Pulse Height Analyzer
= measure electron energy (greater than 100 KEV
per particle) and proton energy (greater than 2.0
MEV per particle).

lon Chamber and Geiger-Muller Tube — fiyx and
rate data for electron particles (greater than 1.25

“. MEY _pg[:?anide) and proton particles {greater

—.

‘tl_mn 20 MEV per particle).

“Proportional Counter Experiment — measure in-

tegrated intensity of cosmic ray particles: electrons
{greater -than 12 MEV per particle) and protons
(greater than 75 MEY per particle).

Spin Search Coil Magnetometer and Phase Com-
Parator — map the magnetic field {normal to ve.
hicle spin_axis) and investigate very low frequency
secular magnetic field variations. Phase comparator
circuit uses Spin Search Coil and Flux Gate inputs
to determine magnetic field direction relative to
inertial space.

Flux Gate Magnetometer —. measure magnelic field
parallel to vehicle spin axis.

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

Plasma Probe Experiment — measure the energy
and densily of streams of protons: having energies
of the order of g few kilovolts per particle.

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

Solid State Detector - {carried on ABLE-58 in ad-
dition to the above experiments) measure the flux of
protons of energies from 0.5 1o 9 MEYV,

4

Ground Supﬁort Program

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

Manchester, England — track vehicle for 6 hours,
starting 13 minutes after launch, provide second
vernier correction for payload stage {and addi.
tional corrections as required), :

South Peint, Hawaii — track vehicle for 11 hours
starting 6 hours after launch, transmission of com-
mands, including vernier corrections as necessary.
Other support stations that will track and record
data from the vehicle during periods of tracking
by the primary stations include Singapore, Gold-
stone, Milisione Hill, and NASA minitrack stations.

- Central control and data collection for the flight wilt

be accomplished at the Span Center at Losg Angeles.

ABLE-3A — The vehicle configuration and trajec-
tory for this flight are given in Figure 5. The unsuc-
cessful launch of the ABLE-5A vehidle occurred on
25 September at 0713 PST. The launch had been
postponed for one day because of high winds and
unfavorable weather in the launch-area. The count-
down was normal and the flight proceeded as
planned through the completion of first stage oper-
ation. Performance of the ATLAS booster was ex-

cellent with all systems operating properly. ATLAS

sustainer engine cutoff occurred 271.7 seconds after
liftoff and Stage 1/11 separation occurred 1.5 sec.

- onds later, However, a malfunction occurred ot

second stage ignition, causing a substantial loss in
thrust and subsequent loss of control, and as o
result, the objectives of this flight were not met.

»  —CONFIDENTIAL

ABLE-3B — Technical difficvities with the ground
support equipment caused g one-day postpone-
ment of the flight. On 15 December, at 0110 PST,
ABLE-5B was launched from the AMR, Powered
flight appeared normal until approximately 67 sec-
onds after liftoff. The flight test data indicate that
all measured parameters were normal until T plus
66.7 seconds, when o transient was noted in the
first and second stage axial accelerometers, fol-
lowed by a decrease in booster liquid oxygen pres-’
sure. Film data show g change in flame pattern at
this time, followed by structural failure of the com-
bined vehicle, resulting in impact 8-12 miles off
shore. Examination of recovered structure revealed
no second stage propellant leckage or combuys-
tion. The cause of the malfunction has not been
determined.

WDLPR-4-281
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Monthly Pfogreu — ABLE Program
ABLE-58 Flight Analysis

e _Since the failure of ABLE-5B approximately. 67
seconds after liftoff on 15 December the ATLAS/
ABLE-5B Review Group, which consists of rep-
resentatives from Aerospace, Space Technology
Laboratories, Aerojet, Rocketdyne, Convair, Na-
fional Aeronautics and Space Administration, and
the Space Systems Division has been charged spe-
cifically with the task of analyzing and evaluating
data and conducting tests to determine mode and
mechanism of failure of the ATLAS/ABLE-5B flight.
The program established to accomplish this task has
been conducted in three phases:

Phase | — Consisted of the collection, calibra-
tion, and analysis of all data to provide a common

time basis, establish data validity, and determine °

the mode of vehicle failure.

Phase Il — Consisted of analysis and evaluation

of data o identify the mechanism(s) which could

" have caused the mode of failure as established in
Phase |. :

Phase Il — Consisted of test programs designed
to prove the validity of the hypotheses relative to
the mechanism(s) identified in Phase |I.

e On 15 February the ATLAS/ABLE-5B Review
Group completed Phose Ii of the flight evaluation,

WDLPR-4-281

The review group has also completed Phase 1ll which
consisted of test programs designed to prove the
validity of the hypotheses relative to the mecha-
nism(s) which could have caused the failure. Two
hypotheses were retained which could explain the
mechanism of failure. These are: a failure of the
ATLAS liquid oxygen tank as the first incident; or

“the loss of a portion of the upper stages as the

first incident which subsequently struck the ATLAS
liquid oxygen tank, causing it to fail. Members of

the Review Group have received drafts  of the=finat—~— -~

reports and upon receipt of their comments the
final report will be published.

* NASA has established o requirement for addi-
tional ABLE-5 failure analysis. A small group will be
established to analyze the photographic and telem-
elry records of both the ABLE.5B flight and the
MA-1 flight in an effort to determine if any corre-
lation exists between the failures.

Facilities

* Equipment from the ABLE overseas tracking sta-
tions is being returned to McClelian Air Force Base
to await disposition. Much of the equipment from
the Singapore Station has been returned and the
station has been deactivated. Pacific Missile Range
personnel are being trained in the operation of the
South Point, Hoawoii, station, This station was turned
over to the Pacific Missile Range on 3 April.

—CONFIDENTIAL - v



A. THIRD STAGE—X.248 {Allegany Bailistic Lab.)

’ A

Theust at alfitude 3150 pounds’
Specific impulse (vac) 2350 seconds
Total impulse 116,400.1bs/sec
Burning Time 37.5 seconds
~ Propeliant Solid B

B. 'SECOND STAGE - AJ10-42 (Aerejet-General)
Thrust at altitude. 7700 povnds
Specific impulse (vae) 271 seconds
Total impulse (min} 870,000 tbs/sec
Burning time " 115 seconds
Propeliont Liquid

C. HIRST STAGE—THOR IRBM .
151,500 pounds

Thrust (s.1.) c
Specific impulse (s.1.) 248 seconds

Specific impulse {vac) 287 seconds

Burning time 1358 seconds

Propellant Liquid

Figare 1, TRANSIT 1A 1hree 51450 fight vebicle,

The TRANSIT Program consists of the flight testing
of nine vehicles to place 200-270-pound salellite
payloads into circular orbits of 400 to 500 nautical
miles. The program is designed to provide extremely
accurate, world-wide, all-weather. navigational infor-
mation for use by gircraft, surface and subsurface
Xessels, particularly in relation fo POLARIS missile
firings. The ARPA Order for TRANSIT 1A was initiated
in September 1958 and amended in-April 1959 1o

NANDLING RiING

LAuncHING subrort Tups -

COMMAND
zecoiver

soLar cauL
BANK

TELEMETER
NICKEL-CADMIUM
BATTRRINS

NICKEL.CADMIUM
BATTERIES FOR SOLAR
POWER SYSYEM

. OUTER ANG NN
LACING RING
SILVER-2)C
LR-100)

TRANSMITISR TELEMETER

SATTRRIES

4 Aﬁx

ANTENNA COUPLING
NETworg

INFRARED SCANMER
OsSCiLLATORI)
SILVER-ZINC
iL2. 100)
SATTERINS

DE-SPIN WEIGHT

DE-SPIN CABLE

BE-SPIN WaioHT
RELSASE CAMLE

Figare 2. Cat-away drawing of TRANSIT 14 bayload (NAV 1),
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TRANSTT 34 lewnched from Aslessic Missile Range

add TRANSIT 1B, 2A and 2B flights. The TRANSIT
3A and 3B flights were initiated by q Navy MIPR,
doted 18 May 1960, Because of the successfyl
TRANSIT 2A launch and excellent payload perform-
ance the Navy has elected 1o launch TRANSIT 3A
rather than 28. TRANSIT 2B was scheduled to carry
the same type payload as was carried on the 2A

flight, Subsequenﬂy, the Navy initioted requests. for
TRANSIT 4A, 4B, 5A and 5B.

The program was originally authorized by ARPA

. Order No. 97-60, which assigned AFBMD responsi-

bility for providing the booster vehicles, integrating
payloads 1o the vehicles, and flight operations from
launch through attainment of orbit. The TRANSIT
Project was transferred fo the Navy on 9 May 1960,
The Navy has now assumed both the odministrative
and technical responsibility for the TRANSIT pro-
gram. Payload and tracking responsibility. has beén
assigned to the USN Bureay of Weapons. Applied
Physics Laboratory is_the payload contractor,

E1
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[
1 |
8 B. SICOND $TAGS — ABLESTAR (AJ10-104)
b Thrust ot altitude 7782 pounds
K : Specific Impulse {vex) 278 seconds
Total impulse (min) 2.3 % 10* Ibe/sec
Propeliont Uquid

4 A. FimsT STAGE - THOR IRBM

Theust (5. 1.) 151,500 pounds
Specific impulee (s. |.) 245 spconds
Specific impuise (vac) 287 seconds

. Burning time - 159 seconds
Propeilant Liquid

' .Fi ure 3, Two-stage vehicle used for
SIT 1B and subsequent flights.

-Program Objectives

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

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

3. Investigate the refractive effect of the onosphere
on rodio transmissions.

4. Acquire additional geodelic and geographical
data by precision tracking of the orbifing sateflite.
Flight Vehicles TRANSIT 1A was o 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 Missite Range. Launch
azimuth will vary between 44.5° and 140° for each
flight.

UPPER PAYLOAD*
s PAYLOAD (36-inch diamieter)

1/
"’ ~\|
" E‘ PAYLOAD SPIN MECHANISM
ce” o\ i .
‘_’ 2z - \‘ )
j EQUIPMENT COMPARTMENT
”~ ~ .
N
/ i \morul.smu SYSTEM
, 54.79 in.
Sy A
' \\ ' ~l
=% Sl
) STAGE 1711 .
SEPARATION PLANE

\STAGE I GUIDANCE
COMPARTMENT

*20-inch diameter (TRANSIT 2A and 3A)

Payload Description The TRANSIT payload is o
spherical package with a bank of solar cells at the
equator. The payload weight has increased with
successive vehicles from 200 1o 300 pounds for
TRANSIT 3B. The payload contains four stable-fre-
quency transmitters. Frequencies used on various
flights are 54, 108, 162, 216, and 324 mc. Power
is supplied by batteries and solar cells. Future pians
call for a memory unit in the satellite which will
receive orbital parameters fransmitted from the
ground, store them and read out on command from
a user who will navigate with the aid of the satellite
system. The TRANSIT 3B payload will contain ‘a
permanent magnet which will cause the sateliite to
be oriented along the lines of the earth’s magnetic
field after its spin rate has been reduced. Some of -
the TRANSIT payloads contained experiments from
other agencies. Also, TRANSIT 2A and 3A carried
GREB, a 21-inch sphere weighing about 40 pounds,
which studied solar emissions. TRANSIT 3B will carry
LOFT, o 20-inch sphere weighing approximately
50 pounds which will study the attenvation of very
low frequency radio transmission through the iono-
sphere. ’

B2 —CONFIDENTAL—  wounem



W BOOSTER IMPACT

‘d

Figwre 4. Typical TRANSIT lawnch srajectories showing fighs dath, booster impact areas, and orbitel injection Poinis.

Orbital Performance Achievement of program
objectives is based primarily on measuring the
doppler shift of satellite transmitted radio signals,
During the first three months of flight, the four trans-
mitters will be operated fo obtain experimental con-
firmation of the theorefical mathematical relationship
between the frequency and the refractive index of

" . the ionosphere. Studies have shown that refraction

effects on the doppler shift can be eliminated by
using the transmission from two satellites. After four
months of tracking the satellite by measuring the
doppler shift of the satellite radio signal, the exact
position of the sateliite ot any point in the orbit
should be known. Using known orbital positions,
ships and aircraft can then use satellite signals to
- make analogous computations to establish accurafe
position. Navigational fixes of 0.1 mile accuracy are

WDLPR-4-281

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
Maexico, Newfoundland and Brazil. First and second
stage ‘tracking and telemetry, and second stage
guidance will be provided by the facilifies of the
Aflantic Missile Range. A mobile downrange tracking
station will receive telemetry data and tracking
information during the last portion of the second

- stage Ablestar coast, re-ignition and second burn,

payload spin-up and payload injection periods. This
station was located in Erding, Germany, for the
TRANSIT 1B flight, Punta Arenas, Chile, for the
TRANSIT 2A and 3A and Pretoria, Union of South
Africa for TRANSIT 3B. ’

XX* ORBIT INCLINATION ANGLES
INJECTION INTO' ORBIT




Launch Schedule
59

.60
J|als]ofn]o J[e [m]alu]fo]als|o]n]o

6l ' 62

JIFIMIAIMIJIJIAISIOINID JfFlmlalm]s

TRANSIT FLIGHT NUMBER
1A 1B 24 ) k] 44 48 SA_§
0 * |x Wl x 1] 1
A A B ¢ ¢ ¢
LORBIT INCUINATION ANGLES  A.50° B.675 C.28.5

% Atained orbit successfully § Failed to attain orbit

Flight History
TRANSIT Thor  Ablestar )

No. Launch Date Ne. No. Remarks

14 - 17 Sepsember 136 - The tbree-stage vebicle was lawnched from Stand
17Aatb¢AtMcMitﬁhRugc.Tbchodwa
ot snjected into orbit, because the thied stage motor
failed s0 igmite.

1B 13 April 257 002 The Thor Ablester boosted sarellite wes lewnchad

) from Siand 17B @ AMR. The sasellite was placed
inso orbit. The Ablestar second stage (om iss- fes
flight sesz) fired, shus off, coassed, and then restarted

’ n space. ‘

24 22 Jane 281 003 A dad payload, comsisting of TRANSIT 2A plus
"GREB (which studied soler emissions), was placed
inorbitbytbchorAbkMWbich.AMdlmt
slosh problem, discovered in the secomd stage, bas

: been corvected,

34 30 November 283 006  TRANSIT 3A failed to achieve orbis when the first
stage Thor shut dows prematurely, after a failure
in the mein engine cusoff circuiiry. Staging occurred

 and the second stage performed nominally wnmtil it
was cus off and destroyed by Renge Safesy. '

3B 21 February 313 007 TRANSIT 3B was launched with only partial success.

The Ablestar stage failed 2o restars 8 space and the )
bayloads did mot separate. Alshough 80 definste cause
bas yot beon detormined, the cosming device m the
Ablestar programmer is comsidered she most probable
cause of malfunction, '

—CONFIDENTIAL woLsnan
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* Monthly Progress — TRANSIT Program

Transit 3B Flight Analysis

o TRANSIT 38 was launched from the Atlantic
Missile Range Stand 17B at 1945:03 PST on 21

February. All functions were normal until the Able- .

star reslart and separation seGuence was to occur.
A malfunction in the Ablestar, probably in the pro-
grammer, prevented this from occurring. A highly
degraded orbit resvlted, as shown in Table |.

PARAMETER ACTUAL PROGRAMMED
Apogee, navfical miles 539 500

. Periges, navtical miles o1 500
Inclination Angle, degrees 28.38 28.5

Eccentricity 0.059 0

fcblo l. TRANSIT 38 Actual and Programm
Orbital Parameters :

An anclysis of the hlcmefry‘datu indicates ihét
the gyro reference assembly, motor electronics
assembly and pneumatic conirol were operating

‘throughout the entire period. Data indicates that

main battery voltage, static inverter voliage, and
frequency were nominal during flight. Calculations
indicate that there were at least 74.6 pounds of
fuel and 63 pounds of oxidizer residuals in the pro-
peliant tanks which precludes fuel depletion as o
cause of failure to restart. Based on this data, the

. most probable cause of ﬁn‘ malfunction was o

failure in the Ablestar programmer.

" @ The Navy reports that the TRANSIT 3B payload
operated in o partially successful manner. Payload -

antenna patterns received by ground stations indi-
cate that in addition fo stilf being attached 1o the
Ablestar stage, it is tumbling. Doppler data is being
received from the payload.

WDLPR4-281

Technical Progress
TRANSIT 4A

® The booster vehicles for TRANSIT 4A are pres- -
ently on schedule. The first stage THOR, serial
number 315, is in Atlantic Missile Range Hangar M
undergoing final assembly and checkout. The sec-
ond stage Ablestar, serial number 008, completed
its Flight Systems Test on 10 March and will be
shipped to the Atlantic Missile Range on 24 April.

¢ The payload for TRANSIT 4A consists of three
separate assemblies. The TRANSIT payload is the
next step in the development of an operational
navigation system. This will be the basic payload
package. The INJUN sateliite, a University of lowa
payload under the cognizance of Dr. Van Allen,
will perform radiation measurements and is the
second satellite. The. third satellite is a Naval Re-
search Laboratory (NRL) GREB with detectors to
study solar emissions. ' .

® At a Systems Coordination meeting held on 8

March 1961, BUWEPS stated that, because of an

NRL payload problem, they desired a launch date
sllpfromthomkof'sMaytoihcmkof29Moy.
The launch is now scheduled for 1 June.

TRANSIT 48

o  Design work for incorporating the Bell Tele-
phone Laboratories guidance equipment into the
Ablestar stage has started .ot Asrojet General Cor-
poration. This equipment will replace the Space
Technology Laboratories fransponder on subsequent
TRANSIT vehicles. Studies have been initiated 1o
determine the feasbility of using the 6594th Test
Wing at Sunnyvale to accomplish the orbit determi.
nation task for TRANSIT 48 and subsequent vehicles.

TRANSIT 5A

® During the inspection of the TRANSIT 5A Able-
star propellant tank a pin hole leak was discovered.
Space Systems Division/Aerospace/Aerojet have
agreed vpon a repair procedure that will not intro-
duce any program slippage. '




Project MERCURY represents the transitional threshold
between this nation‘s cumulative achievements in
space research and the beginning of actual space
travel by man. The primary program objective is to
Place a manned sateliite into orbit about the earth,
§ and to effect a controlled re-entry and successful
recovery of the man and capsule. Unmanned ICBM.
trajectory and near-orbital flights, and unmanned
orbiting flights will be used to verify the effective-
ness and reliability of an extensive research program
§ prior fo manned orbital flights. The program will be
conducted over g period of .cppro’ximdhly four
years. The initial R & D flight test was accomplished
successfully in September 1959, The total program
accomplishment is under the direction of NASA. The
primary responsibility of AFBMD to daile consists of:
{a) providing 15 ATLAS boosters modified in accord-
ance with program objectives and pilot safety fac-
tors, and (b) determination of trajectories and the

Iaunching_ and control of vehicles through injection
into orbit.

Major contractors participating in the AFBMD por-
tion of this program include: Aerospace Corpora-
tion, systems engineering and technical direction;
Convcir-Aﬂroncuﬁ_cs, modified ATLAS boosters;
GE/Burroughs, ATLAS guidance equipment; and
Rocketdyne, engines. All of these companies also
participate in launch operations, special studies and
engineering . efforls peculiar to meeting Project
MERCURY requirements.

The MERCURY sstromomicel symbol ()
with the "R” for Reliability will be a-
tached 10 those compoments and missile end
stems which bave beew selectod end accepted
for use im boosters identified for Projecs
MERCURY., .

W
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" Space

General Sequence of Events for MA-3 Flight ‘
Following a four and one-quarter second hold, the vehicle will fift off

from Atlantic Missile Range Stand 14. Upon General Blectric guidoﬁu ’

command the booster engine will shut down and separation will occur.
Twenty seconds after longitudinal acceleralion drops to 3g, the tower
ring separation bolts fire and the escape tower will jetfison. The sus-
fainer and vernier engines will shut down upon ground guidance

command and the capsule separation bolts will fire. When the longi-

tudinal acceleration drops to 6.29 the posigrade rockets will be fired.
After five seconds of damping the capsule will rotate and ossume o
retro alfitude of 34°. The retro-rockets will be fired by ground com-
mand or by a backup timer. Sixty seconds after refro-fire the retro
and posigrade package will be jettisoned and the capsule will assume

a re-eniry offitude. At 42,000 feet altitude the drogue parachute will

be deployed. At 10,000 feet, the drogue parachule ond antenna
fairing will be jettisoned and the main parachute deployed. At impact
the main parachute will be disconnecied and the recovery qid
deployed.

Space Systen
MERCURY Supgp

o Fifteen modified A
¢ Launch complex and
¢ Systems development
.® Studies and technical
¢ Safety program

Trajectory Outlin

ROTATION
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"fl.aunch Schedule

59 | 60 6
Lalalsloln]oolr |m]alms]s)alslo]n]ololelulalul s JAS'OlNID JlF'MIAIMIJ' IAlslou of
L3N | L] 1 LI
' e |1 Balance of Schedule Prese Presently
l tllm:orgoing Rovmon | I
Y% Svuccessful flight @ Unsuccessful flight
Flight History
MERCURY '
Fight Launch Date  ATIAS No. - Remarks
Big Joe 9 September 0D Flight test objectives were achieved to such s bigh
3 degree that & second, similer flight was cancelled. The
- , . capsule was recovered iwtact. ‘
3 MA-1 T 29 July 50D Afser one minute of wormal flight guidamnce, rate, track
2 . : lock, and telemetry were lost end the vebicle was de-
3 " stroyed. The exact cause of the aulfwmon bas wo?
been determined,
L e

capssle test objectives were achicved,

21 February 67D Test analyses bave beon completed and all booster end '




Mouthly Progress — Project MERCURY
Flight Test Progress
MA-3 Flight

® ATLAS 100D, modified as required to support
MERCURY, was delivered to the Atlantic Missile
Range early in March, The ATLAS booster will be
integrated with a NASA adaptor and capsule No. 8
to form an MA-3 vehicle. The launch of MA-3 is
schedvuled for 20 April. '

© The Space Systems Division Pilot Safety Pro-
gram for MERCURY/ATLAS boosters produced very
favorable results on booster 100D. The Pilot Safety
Program, basically a program fo ensure a quality
product, has been designed to increase in intensity
so that peak performance will be redlized on the

- launch immediately preceding the manned flight.

®  The MA-3 mission is practically identical to that
of orbital launches except that the capsule will be
released for immediate re-entry just prior to reach-
ing orbital altitvde and velocity. The capsule will
actually be released fo match an insertion into orbit
at an altitude of approximately 87 miles. Immedi-
ately after the capsule has positioned itself to the
proper attitude, re-entry will be effected by firing

the capsule retro rockets. impact is planned to occur
approximately 3,375 nautical miles downrange in
the vicinity of the Canary Islands.

¢ A portion of the world-wide MERCURY tracking
network will be used on this mission so that the com.
mand and control function can be operationally
evaluated by NASA. Network stations to be used
are the control center at Cape Canaveral, range
stafions ot Bermuda, AHantic Ocean Ship and the
Grand ‘Canary Islands, plus a tie-in of the space
communications and computing center in the Wash-
ington, DC, area. :

NASA Capsule MA-3 Flight Objectives
The flight objectives for the NASA capsule are:
1. Demonstrate the integrity of the capsule struc-

ture ablation shield and after body shingles for a
normal re-entry from near-orbital conditions.

2. Evaluate the performance of the capsule sys-
tems for the entire flight.

3. Determine the capsule motions during a nor-
mal re-entry from near-orbital conditions.

4. Determine the capsule vibration environment
during flight. -
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3. Demonstrate the proposed operation of the
ground command contro! eyvipment,

6. Evaluate the performance of the equipment
and operational procedures used in establishing the
launch trajectory, booster cutoff condifions ond the
prediction of landing points.

7. Evaluate the ground communications network
and communication procedures. . :

8. Evaluate the performance of the network ac-
quisition ' aids, the radar tracking system and the
associated procedures.

9. Evaluate the telemetry-received  system per-
formance and the telemetry displays.

10. Evaluate the capsule recovery operations, as
to equipment and procedures used for communica-
tions and for locating and recovering the capsule,
for londing in the Atlantic Ocean along the MER-
CURY network. . -

11. Demonstrate the compatibility of the capsule
escape system with the MERCURY/ATLAS system.

12. Evaluate and develop MERCURY network
countdown and operational procedures.

ATLAS System MA-3 Flight Objectives
The flight objectives for the ATLAS booster are:
1. Determine the ability of the ATLAS booster fo

release the MERCURY capsule at the prescribed free
flight insertion conditions defined by the guidance
equations. '

2. Determine the closed-loop performance of the
Abort Sensing and Implementation System.

3. Evaluate the aerodyni:mic load, vibration:
characteristics, and structural integrity of the ATLAS
liquid oxygen boil-off valve, tank dome, capsule
adaptor and associated structures.

4. Determine the magnitude of the sustainer/
vemier engine residual thrust after cutoff.

5. Obtain data on the repeatability of the per-
formance of all ATLAS airborne and ground systems.

6. Evaluate the MERCURY/ATLAS vehicle with re-
gard to engine start and potential causes of com-
bustion instability, ’

Technical Progress

® Representatives of Aerospace Corporation, Con-
vair-Astronautics and NASA Space Task Group met
with Space Systems Division personnel on 28 March
to establish a coordinated position on the flight.
performance of MA-2 and to defermine instrumen-
tation requirements for MA-3. The MA-2 test analysis
is considered to be complete and all test objectives
were met. The instrumentation for. 100D will be simi-
lar to that used in 67D {MA-2). The major changes
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include the addition of thermocouples and the relo-
cation of strain gages and accelerometers. One
area of concern is that propeliant siosh on MA-2

exceeded the anticipated values. Convair is certain
that -the problem can be satisfactorily controlled
by changing the autopilot gains and responses for
the MA-3 flight. Further study has been initiated on
the feasibility of adding anti-slosh baffles in future

. MERCURY booster propellant tanks should the MA-3

flight indicate a requirement.

® - The launch of MA-3 will utilize the first produc-
tion ““thick skin” ATLAS booster in support of
MERCURY since the flight of Big Joe | (10D) in
September 1959, Increased skin thickness in the
construction of ATLAS liquid oxygen tonks for the
MERCURY boosters resulted from engineering analy-
sis of the MA-1 (thin skin booster, 50D) failure in
July 1960. The tank for MA-2 was modified to
Figure 2. Final

s ion (oppasite) of ATLAS 100D
(MA3) which will be foustorite) April, The Space
System Divisiow’s Pilos Safety Progrems relisbility sesl
ivo-‘tbcboo:m.Tbi::Molico-JlmmbBunl
Wawdﬁqwbm“ofc“w

incorporate a restraining band on the upper liquid
oxygen tank. : :

e Convair has submitted q report on the use of
“out-of-specification” stainless steel in some skin
sections of certain ATLAS boosters. The strength of
this non-standard steel, although out of tolerance,
is still greater than the criteria used in booster
structure computations. The report is being studied
by Aerospace Corporation.

®  MA-3 launch procedures are incorporating o 4%
second’ holddown time delay as did MA-2. This
increased holddown period allows for increased
flexibility in dedling with combustion instability
should it occur. During the holddown time the system

is protected by active rough combustion culoff

accelerometers which are deactivated when the
booster is released. ‘Combustion instability of any
significance has usually occurred within this fime
period.

F-7
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BLUE SCcoUT

(Hyper-Environmental Test System)
— *(M.u.g’ Program Description .
H,O, JETS The BLUE SCOUT Program provides the Air Force and

other yov«nmental'agenqies with a hyper-environ--
mental fest,system. The program is divided into
Development and Operational Phases. The Develop-
ment Phase is being used to develop and flight test

H0, JETS the solid propellant vehicles, to train Air Force per-
-sonnél how 1o process the vehicles for launch, and
o accomplish useful space environment experiments,
The vehicles under development will boost o 25.
pound payload to 75,000 nautical miles alfitude,
boost a 200-poynd Payload fo 4,000 nautical miles
dlfitude, or place a 170-pound payload into. ¢ cir-
cular orbit of 600 nautical miles.
o XM-75 .
(THIOXOL)
H,0, JETS XM-78
(NOTS)
XM-79 . kB
(AERO]FI’)-\; -
Three variations of
BLUE scouT vebicles
ate the mission
XM-70 versatility of the pro-
(ABL) ﬁ:::-. The Air Force of.
AERO FINS of vebicle size” T oTIS0N
B ¢8 . '+ xM-75— 8
B o —t oy TORC :
JET VANES AND | MOTORs AND
AERO FINS AERO FINS
XRM-90 24 XRM-89 XRM-91
Blve Scout If 22 Blue Scout | Blve Scout, Jr.

—CONFIDENTIAL G1



- CONFIDENTIAL-

Eeonomy-kollﬁbilliy—Vondlmy
ECONOMY in the Development Phase is being

achieved by modifying the basic four-stage solid .

propellant NASA SCOUT vehicle to accomplish BLUE
SCOUT program objectives. Modifications include
provisions for stabilizing the fourth stage without
spinning and using the vehicle in less than the full
four-stage configuration. The development flight test
program is being conducted by using existing assem-
bly and checkout building and an existing launch
complex. ECONOMY in the Operational Phase will
be achieved by the use of this low-cost vehicle,
launched by Air Force personnel, as a standard plas-
form for supporting space systems, subsystems, and
research projecis. RELIABILITY will be obtained by
a iwelve vehicle BLUE SCOUT development flight test
program, in addition to the eight vehicle NASA
SCOUT development flight test progrom, plus a con-

tinvous quality control and improvement program
throughout the life of the system. VERSATILITY will
be achieved by having a series of configurations
capable of being readily adapted to a wide range
of payload variations, and capable of being flown
in several combinations of four stages or less. This
VERSATIITY resulls in the following flight capabil-

ities: vertical probes having a wide variance of pay-
load weight/altitude combinations; boost-glide: tra-
jectories; ballistic missile frajectories; downward
boosted, high-speed re-entry profiles, and orbital
flights,

Program Management

An obbreviated development pian, covering the
development phase only, was approved on 9 Janu-
ary 1959. This plan gave AFBMD management re-
sponsibility. In June 1959, Aeronutronic Division of
the Ford Motor Company was chosen through nor-
mal competitive bidding as the Payload, Test and
Systems Integration Contractor. The procurement of
vehicle components and associated support equip-
ment, modified o 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
dmmbly building are being used for the develop-
ment phase of the program. The 6555th Test Wing
{Dev) manages the development test program at the
Aflantic Missile Range and provides the Air Force
personnel who are being trained to assume the
vehicle processing, launch and evaluation tasks. An
all-military operational capability will be developed
from this group. :

High Altitude
Experiments

Orbz'tal\l? .

Four differens trajecto-
ries and five missions
that can be performed
. msing variows BLUE
SCOUT vebicles.
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Launch Schedule

il

fatli

- 62

DEVELOPMENT PHASE

Y Successful flight

Flight History

® Copsule recovered

@ Unsuccessful flight

Blue Launch Type of

Type
Scout Date Flight*

Designation

Remarks

D1 21 September A XRM-91

D2 8 November A XRM-91

D3 7 Janvary ASC XRM-89

D4 3 March A XRM-90

Telemetry was lost prior to fourth stage burmou:.
Tbe trajectory to this point was s planned and the
payload probably reached an altitude of 14,000 w.m,
All of the primary (vebicle) objectives were accom-
plished; mome of the secondary (peyload) objectives
were achieved, .

A second stage mosor failure occurred at T plus 60
seconds, The vebicle impacted approximately 240
n.m. downrenge, ’

The 392-pound peylosd was successfully launched to
a8 apogee of 960 nautical miles and impacted 1025
naeutical msles downrmic (175 mautical miles short

). The recovery capsule survived
re-eniry but wes mot recovered. Except for this, all

primary objectives were achieved as were the ma-
jority of secondary objectives,

The 172-pound payload was mcc;:fuuy laxunched
4o am apogee of 1,380 sautical miles and smpacted
1,720 nautical miles downrange. Tbe test was com-

pletely successful. All and secondary objec-
$ives were achieved, Valuah payload experiment
data were obtq’ned. '
*Type of Flight A = High Alfitude Experiments C — Recovery E — Boost-Glide
® — Re-Entry Study D — Orbitol -
Wi CONFIDENTIAL o
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Monthly Progress — BLUE scour
Program Administration

¢ The part of the follow-on program which s in
support of the applied research function is being
defined by the Air Force Office of Aerospace Re-
search, under the Research Probes Program. The
number of launches to be accomplished in support
of this activity will depend on the funding ultimately
provided in the final FY 62 budgei.

® Other areas are being investigated for possible
BLUE sCouT support under the follow-on program

1. A plan is being prepared for a cloud cover
monitoring satellite with Tiros components, launched
by a BLUE SCOUT vehicle for possible support of
future SAMOS operations.

2. Plans are being formulated for BLUE scour
support of the ASSET Program, which is under the
cognizance of the Air Force Aeronautical Systems
Division. (ASD). Under this program, boost glide
models, designed and fabricated by McDonnell
Aircraft, will be launched info appropriate boost-

glide trajectory profiles to test structures for ad-
vanced boost-glide vehicles.

3. Support is being furnished to Qhé Beanstalk
Program, which may vse BLUE SCOUT Jr. vehicles

Figure 3. Mémbers o} the BLUE ScouT assembly,
cbnbmu{lapcbt% m;"zhcnéfgld:"
laumch it ome of the regsoms . .
OMY m the BLUE SCOUT Progrer

Program. Air Force
techmiciens (righs peroxide imso the B, E
SC‘:. ourn vsbzlo) * ° LU.

- to boost communication payloads into probe trajec-

lories to satisfy a SAC requirement for emergency
positive control of remotely located aircraft.

Flight Test Progress

® The fourth BLUE SCOUT vehicle (D-4) was
launched from the AHantic Missile Range ot 16022
on 3 March, The vehicle boosted o 172-pound Ai;
Force Special Weapons Center payload to an alti-
tude of approximately 1380 navtical miles on o




m

probe trajectory. All primary and secondary test

_ objectives were met and valuable radiation meas-

urement information was obtained by the six pay-
load experiments. The success of this mission brings
the record for combined NASA-Air Force launches
of guided Scout type vehicles fo five successes out
of six attempts.

® The launch of the fifth BLUE SCOUT vehicle (D-5)
is scheduled for 13 April. A guided BLUE SCOuUT It
{XRM-90} vehicle will boost a 363-pound payload
to an apogee of 1075 nautical miles with impact
planned for 1437 nautical miles downrange. The
payload contains seven Cambridge Research Labo-

ratory and AFASD experiments which will make geo--

detic and radiation measurements. The vehicle will
contain a 95-pound data recovery capsule. Check-
out and assembly of this four-stage vehicle is pro-
ceeding on schedule at the Atlantic Missile Range.

Facilities

¢ Design effort has been temporarily deferred on
the facilities for support of the follow-on program.

Space Systems Division has advised Headquarters, -

Air Force Systems Command that construction funds
for these Allantic Missile Range Operational phase
facilities must be provided by June 1941, or a delay
in the follow-on flight program will result. The mis-
sile assembly facility now in use at the Atlantic
Missile Range is being condemned by AFMTC.

Figure 4. Two phosographs of sthe
seme aves, prior to Iaaut (left) and
fter lawnch (above). The block bouse
for Atlantic Missile Renge Co;:lphx
18 is the dark momund on the t of
the XRM-90 vebicle, The launcher,
mast, and gantry are bidden in smoke
as the BLUE SCOUT Il is lennched,
Tbhis 3 March fight was the third suc-
cess of the four flights made 1o date,

Woues ez -CONFIDENTIAL e







Program History —Competition for the DYNA SOAR use of TITAN Il as the SYSTEM 620 DYNA SOAR

study contract was initiated in 1958 and resulted in . Step 1 Booster, Formal direction 1o use TITAN i ‘
the Boeing Airplane Company and the Martin Com- was received by AFBMD/BMC from WADD/ASC on —
Pany being awarded the follow-on contract 1o more 13 Januvary 1941, )

fully define their Proposed approaches. In November

1959, following review and ovaluation of the Program Objectives<The YA sOAR Program will
Boeing/Martin detafled studies by a Source Selection explore the possibilities of manned fiight In the
Board, it was announced that Boeing had been hypersonic and orbita} realms. The ‘program will

selected as the glider and system infegration prime Proceed in three major steps from a research and
contractor, with Martin fumishing modified TITAN test phase to an operational military system. In Step

ICBM's for booster support, The deferminations and’ L a full scale, minimum sized manned glider will be
findings were slaborated on by Dr. Charyk 1o re. developed. A modified version of the TITAN If |cBM

quire a study program, Phase Algha, with objectives will boost the glider into hypersonic flight ot veloci- —
of reaffirming the Proposed glider design and indi-  ties Up to 22,000 fi/sec and permit conventiongl

cafing any changes mﬂﬂ&_’*ﬂi‘iﬂ_"_'ﬂﬂ"' landing at o predetermined site. |n Step 1l the glider

1960, the Phase Alpha study was completed and the will be tested, using a more powerful booster 10 -
results were presented to the Dopanmenfochfens.. achieve orbital velocities. This phase may be
On 9 May, formal approval of the DYNA SOAR Step expanded into an interim operational weapon sys-
I Program was received by AFBMD/BMC from tem providing all-weather reconnaissance and sate|-
WADD/ASC. lite interceptor capabilities. The objectives of Step I -
During the period covering program go-ahead 1o are to test vehicle performance bolwopn 22,000
the end of CY 1960, efforts on the Program were ft/sec and orbital velocities; and to gather re-entry
concentrated on design refinements 1o TITAN | and data from various orbits. Step 11l wij provide an —
possible increased booster performance 1o accom- Operational weapon system with a vehicle that will
plish program objectives. Studies on booster capa- operale primarily in o hypersonic glide, be able 1o
bllities revealed many favorable factors on cost, time - maneuver within the atmosphere, and be able to :
and expanded objectives by use of the XSM-688 make a conventionq| londing at o predetermined o
(TITAN 1)) as the booster, Results of these studies . site. The capability of DYNA SOAR type systems o
were presented o Headquarters UsAF and the perform these Programmed missions appears atfrac-

Dopqumgn! of Defense. Hoodqonrlers USAF directed tive as a result of studies made o date, The misiions
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under study are: reconnaissance (manned and
unmanned); air and space defenseé; strategic
bombardment and logistics support. Manned and
unmanned versions are being considered where
applicable.

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

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

AFBMD is responsible for the booster, special air-
borne systems, Aerospace Ground Equipment (AGE),
and booster requirements of the launch complex.
WADD will have responsibility for glider and sub-
system development. NASA will provide technical
support in the design and operation of the glider in
obtaining basic aeronavtical ond space design
information,

Technical Approach—AFBMD's technical approach

to meet the objectives of the program are: '

1. Modifying a TITAN 1i ICBM by adding stabiliz-
ing fins; sirengthening the holddown and skirt areq,
intertank and interstage sections; redesigning the
guidance bay; incorporating a malfunction detec-
fion system. '

2. Modifying the XLR 87-A)-5 and XIR ?1-AJ.5
rocket engines fo obtain structural compatibility with
the modified booster; include malfunction detection
system shutdown and faijl safe systems.

3. Modification of an AMR launch pad. -

- 4. Provide an integrated launch countdown, ‘
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Monthly Progress — DYNA soaR Program
Program Administration

e On 14 March;, execulives from NASA, con-
fractors, and Ajr Force commands participating
in.the DYNA SOAR Program atended the second
DYNA SOAR Executive Council meeling ot the
Martin Company, Boltimore, The Space Systems
Division was fepresented by the Vice Commander
ond the DYNA SOAR Booster Program manager,
Program managers from government agencies and
industrial contractors Parficipating in the DyNA
SOAR Program attended the 15 March Management
Council meeling at Martin-Baltimore, The primary
Purpose of these meetings is to evaluate program
progress and to resoive policy/management prob-
lems. On 24 March 1961, negotiations were com.
pleted with the Baltimore Division of The Martin
Company on the modified TITAN - 31 booster. The
resulting contract includes the R&D effort from
May 1960 1o September 1941 cviminating with the
mock-up inspection,

-y ~CONFIDENTIAL

Technical Pro_grcu

® On i3 March, approval was received from the
Aeronautical Systems Division to use the General

Electric Mod Il G equipment for booster radio guid-.
ance. This decision was in accord with recommenda-

tions to ASD by joint SSD/Acrospuco team on 8
February 196, .

® Booster jonization ond t‘lqmetri meetings were
held ot the Space Systems Division during March

for the Purpose of exchanging datq. Represento--
tives from Boeing, Martin, Avco, Stanford Research -

Institute, NASA, ASD ond §SD attended. The re-

sults of these meetings will be used to determine the

for booster telemeiry and also the type of equip-

ment to be used.

® A joint meefing of MERCURY and DYNA SOAR -

personnel was held ot $$D on 1 March 1o continve
the data exchange on the respective pilot safety
systems, Much valuable information was obtained

from MERCURY experience which will be used in
designing and testing the DYNA SOAR Matfunction '

Detection System.
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SPA Figure 1. NASA AGENA "B ¢
‘ sration for Ramger flights (left). Pro-
fosed er Iunar spacecraft
which will be leusched from the
Atlantic Missile Range.
Program Objectives — The basic objective of the
AGENA "B~ ' "y

NASA AGENA “g* Program is fo place a separable

spacecraft on a prescribed ballistic trajectory or into

lnar orbit to gather scientific information and date,

The program will first demonstrate the capability

- of jettisoning the spocecraft shroud and separating

' the spacecraft from the AGENA “B" vehicle. The

program will also develop and demonstrate  the

capability of the AGENA “B“ retro system to retard

the second stage. To achieve these objectives the

NASA will use the background and experience

gained by the USAF in their Satellite System pro-

grams in terms of AGENA engineering, procedures
and launch operations. :

ATLAS/THOR ~ Plight Program —Although i is intended that this

. program will confinie for several years beyond

Q 1962, only the launches through 1962 are firm.

The current schedule is as follows:

O Lounch Date Booster Mission

5 T July 1961 ATLAS Lunar Test Vehide
» . October 1961 ATLAS Lunar Test Vehicie
Janvary 1962 ATIAS Lunar impact
| March 1962 THOR Scientific Satellite
April 1962 ATLAS Llunar Impact
April 1962 THOR Communication Satellite
June 1962 ANAS Lunar Impact
\ . June 1962 THOR Meteorological Satellite
September 1962 THOR Backup

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

WDLPR4251 -CONFIDENHAL | M
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NASA
SPACE " LAUNCH
FLIGHT PROGRAMS QFFICE VEHICLE PROGRAM OFFICE
- JET PROPULSION MARSHALL SPACE
LABORATORY FLIGHT CENTER
GODDARD SPACE
FLIGHT CENTER AFBMD
AGENA ATLAS THOR Launch
Contractors Contractors Contractors . Operations
NASA AGENA “p~ Project Organization Chant

Progrum losponslbillﬂos—Under NASA Order
No. 54601-G the Air Force is supporting the NASA
AGENA “g" Program. This will permit NASA to take
full advantage of the technical and operational back-
ground and experience developed by the Air Force
in space booster projects; permit contractors to dis-
charge their contractual obligations with NASA and
USAF utilizing already established management rela-
fionships, insofar a5 practicable; and provide NASA
the benefits of contract administration services and
procedures already established for USaF programs
employing the same basic vehicles as those sched-
vled for this program,

Program Status — AFBMD has taken the following
action to .support the NASA AGENA “p~ Program:
1. Awarded Lockheed Missile and Space Division

a contract (letter Contract -592) dated 12 April
1960) for the procurement of modified AGENA

“B” second stage vehicles, iettisonable spacecraft
shrouds, overall systems engineering and vehicle
lounch, .

2. Issued o contract change notice to Convair .
Astronautics for five modified ATLAS “p~ boosters .
1o support the lunar flights.

3. Aliocated eight THOR boosters 1o NASA,

4. Initiated contractual action with Genera! Eiec-
tric and Bell Telephone Laboratories for guidance
systems o be used on the ATLAS and THOR boosters, .
respectively. .

5. Published the Program requirements document
setting forth the requirements to be imposed upon

WDLPR4-28]




NASA AGENA “B” Program Flights

RESPONSIBILITIES
LUNAR FLIGHTS

—‘h AFBMD

EARTH SATELUTE

— AFBMD

— — Goddard Space Flight Center

*  Spacecraft injection,
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Monthly Progress — NASA AGENA "“p”
Program Administration

* The work statement in _support of the -592
contract with Lockheed Missiles and Space Division
was amended to include the Spacecroft support
effort for the Scientific Satellite (S-27), Communi.
cations Satellite and the back-up vehicle which may
support either of these missions, A revised work
statement was submitied fo the Space Systems Di.
vision and will be incorporated in the contract late
in April,

Technical Progress
Ranger Lunar Program

®  The System Test Complex at Lockheed Sunnyvale
was completed on 3 March and AGENA “'8* vehicle
600) begon integrating systems tests on 6 March.
Two discrepancies were discovered, one on the
C-band beacon and another in the velocity meter.

These discrepancies were ‘corrected ond a com.
pletely successful system run was accomplished on
25 March. '

¢  The radio frequency interference tests were
achieved on 27 March, These tests are designed .
to insure that the transmitting and receiving equip-
ment on the ATLAS AGENA and RANGER Space-
craft is compatible. These tests were completed on
31 March and the preliminary data indicates that
there is no interference between these systems..
AGENA “B" booster 6001 is scheduled for delivery .
to Santa Cruz Test Base on 17 April for static test
firings prior 1o shipment to the Atlantic Missile
Range. ‘

¢ Modification of Pad 12 at the Atantic Missile

Ronge is proceeding satisfactorily with all lgunch’
control equipment available for installation, Several -
ilems of aerospace ground equipment required 1o

SuPport the stand activities are considered crifical;

however, it is anficipated that this equipment will be

available to support the scheduled launch date,

T4 w
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Figmre 3. A portion of the comsoles
and recorders (sbove) used im com-

_ducting the recemt R-F Payload-
AGENA comtd:'bih’ty_ tests, The

sntonnas (left) usod during the tests, .

Aw overall view of the tess s. used
during the tests. An R-F shield swas
consirucied above the amlemmas and

vebsicles,
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¢ The results of the range safety study prepared

by Lockheed and the Siegler Corporation was pre-

“'B" vehicle. Range safety represeniatives are ex-
Pected to announce their decision by 1 April..

¢ The possibility of using RJ-1 foel in the Ranger-
Program ATLAS boosters s being considered by
Space Systems Division and Marshal| Space Flight
Center, Convair-Aﬂronauﬁcs, and Rocketdyne have
presented their analysis of the problems of chang-
ing 1o this fuel. The final decision is Pending the
static firing tests on the ATLAS' engines at the
Rockefdy_ne test facility. Maximum effort is being

expended to have these tests completed and the

results analyzed in time to incorporate this change
for the first Ranger flight.,

® ATLAS 111D s in final checkoyt qt the Convair-
Astronautic facilities. T

Scientific Satellite Program

.o The configuration Proposed by Lockheed Sunny.

vale for the Scientific Satellite launch in March
1962 was Presented to Space Systems Division

planned 1o design the shroud for the §-27 mission
50 that it can be used on the NIMBUS Program.
without modification.

WDLPR-428]




Program Objectives
...... ’ ® The objective of the VELA HOTEL Project is to

LE STAR

conduct a research and development program
including experiments and prototype testing to gain
information which will lead to the definition of an
operational space-based system for high altitude
nuclear detonation detection. -
Program History '
o ' : o The Panofsky Panel on High Altitude Detection,
' reporting to the President's Scientific Advisory Com-
mitlee, made several recommendations with respect
- to research and development work which should be
: accomplished in arder 1o increase basic understand-
ing of the physical mechanisms involved. The De-
pariment of Defense agreed fo assume over-all
THOR responsibility with Atomic Energy Commission sup-
port in the high-altitude defection area. Further, it
was agreed that the AEC wouid undertake labora-
tory development of the nuclear detection instrumen-
tation and that the portion of the effort concerning
measurements of natural radiations in space shouid
- _ be impleme wed ioinly by the DOD and the NASA.
: ®  Within the Department of Defense, the Ad-
vanced Research Projects Agency was assigned the
management responsibility for Project VELA on 22
September 1959. On 18 September 1959, ARPA
issued Order Number 102-60 to ARDC for a study
and evaluation of the technical and operational
factors associated with the detection of high-altitud-
nuclear detonations. The initial results were used in
October 1959 to provide the State Department with
- ’ supporting technical data for the United States dele-
gation at the Geneva conference. Amendment No. 1
to the original ARPA Order directed ARDC to extend
. and refine the original study. It was subsequently

sm }‘zﬁlff‘ ﬁ%’fﬁ _ requested that a joint working group in.cluding
(left). Artist’s concept of ARDC, AEC and NASA fepresentatives, chaired by
Peyload showing soler ARDC, be established. The mission of the Technical
cells, X-ray detectors N

and injection motor, Working Group was to recommend a research and

development program which would investigate. the
concept of nuclear detonation detection from
satellites. To facilitate conducting the work involved,

Wiz —CONFIDENTIAL
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the Joint ‘Working Group formed subcommittees for
Payload, space boosters, and communications and
control.

Program Concept

® The program recommended by the Joint Work.
ing Group included placing in orbit three full-scale
experimental satellites from each of nine ATLAS/
AGENA launches. These launches would start two
years after program initiation, The sdtellites were 1o
be placed in orbits outside the natural radiation
belts of the earth and Wwere to contain X-ray, gamma
ray and neuiron defectors, Because of the high cost,
the research Program was not approved; instead
a “limited scope” program was authorized by ARPA.

*  With its funds, AEC s Initiating a piggyback
flight program aboard Rcmger_s {Lunar probes),
NASA Scouts and Mariners (Venus probes). Some
low-altitude experimentation and o few long-life
satellites will be required in addition to these AEC
flights, Therefore, additionql ARDC/AEC programs
will be implemented as follows:;

1. Several DISCOVERER piggyback low-alfitude .

2. A limited number of small long-life satellites

in elliptic orbits with apogees of about 50,000
navtical miles.

® The DISCOVERER Piggyback flights as proposed
will carry Lawrence Radiation Laboratory experi-
ments consisting of X-ray, gamma ray and neutron
deteciors, PENG (proton-oloctron-neufron-gomma
ray) detectors and solid state spectrometers,

® The small satellites as now envisioned will be
launched into an orbit having a 200 nautical mile
perigee and a 50,000 nautical mile apogee. A
small injection moter contained in the safellite will
be fired at apogee, thus raising the perigee to ap-
proximately 35,000 nautical miles, The instrumenta-
tion planned for these small satellites is of ¢
Pre-protolype design and wiil consist of X-ray, -
gamma ray and neutron detectors, Geiger counters,

Monthly Progress — vELA HOTEL
Program Administration

e Oni1 April, following review and coordination
by the Joint Planning Team and Hq Space Systems
Division the VELA HOTEL Development and Funding
Plan was forwarded to Hqg Air Force Systems Com-
mand and ARPA for approval.
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F‘iﬂn 1. SAINT vebicle W‘?ﬂb-
tion (lc{li. Proposed Final Stage
Vehicle )ttom’ g seavch rader,
valocity correction emgine nozsls,

cowirol-gas storage -spheres, and atti.
tude control jets. '

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

Program Objectives

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

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

3. Develop and fabricate those long lead fype
items required for the ultimate defense system in-
cluding a capability of negating hostile systems.




SAINT RENDEZVOUS SEQUENCE

-

.
e
—-!

$-12 Minutes

TARGET | . | * 50 feet distance
/
{ -
\

READOUT
STATION

Sy,
v\
".

L

k]
<

\

\

b

400
Nautical

Mitles

~ o
o

Figure 2. SAINT Program feasibillly demonstration flight and rendezvous sequence.
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Program History

Initial” satellite intercepior system studies were con-
ducted by industry in 1958 under SR187, Studies
were confinved in 1959 by the Radio Corporation
of America under ARPA confract and Space Tech-
nology Llaboratories under AFBMD management.
The STL study was completed 21 December 1959
and the RCA study 31 January 1960, both indicat-
ing SAINT would be a feasible system of practical
value to the Depariment of Defense. Subsequentiy,
the following actions have been taken:

1. AF System Development Requirement

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

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

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

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

S. Assigned Systems No. 621A. .31 October 1960
6. RCA chosen as Final Stage Vehicle

. and payload contractor. . . . 25 November 1960
7. Contract agreement with RCA 27 Janvary 1961
8. Contract with RCA........... 17 March 1961

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

Over-all System — Unidentified orbiting objects
will be acquired, catalogued, and the ephemeris
accurately determined through the facilities of the
National Space Surveillance Control Center (NSSCC)
vtilizing available acquisition and tracking equip-
ments. (It is anticipated that, for the ultimate opera-
tional system, the capabilities of NSSCC will be
expanded fo provide additional information such
as larget 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
is necessary. Should inspection be deemed neces-
sary, the ephemeris information will be used to
compute data which will be inserted into the
guidance system of a SAINT vehicle. The vehicle
will be launched into an appropriate position at a
time which enables the final stage vehicle fo go
into orbit with the unknown satellite and inspect it
at close range. This inspection data will be stored
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in the payload for traMsmission upon command to
ground stafions. Afier reception by the ground
stations the data will be processed, displayed and
evaluated, to determine the mission ond intent of
the unknown satellite.

Vehiclo — The SAINT system as presently en-
visioned, consists of three stages including an
active “Final Stage” or rendezvous vehicle. Early
configurations of the SAINT vehicle will consist of
a Series D" ATLAS booster, AGENA “B second
stage, and a SAINT final stage vehicle. This con-
figuration is shown in Figure 1. Later final stage
vehicles hbving increased maneuvering capability
and additional sensors would be boosted with the
ATLAS/CENTAUR. The final stage vehicle (Figure 1)
will include o rodar seeker, launch and homing
guidance system, attitude control, maneuvering pro- -
pulsion and o payload. The payioad will include a
camera and various other sensors to determine the
nature of the target satellite and its functional pur-
pose. In addition the payload will have a siorage
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 subse-
quent flights scheduled at thres month intervals.
The feasibility demonsiration configuration of the
SAINT vehicle will consist of a Series "D’ ATLAS
booster, AGENA “B” second stage and a SAINT
final stage vehicle. The demonstration final stage
vehicle weighs approximately 2,400 pounds. In
this demonsiration (Figure 2), the final stage vehicle
will be programmed to rendezvous with an existing
satellite if one is available in o three hundred to
five hundred mile easterly orbit. If such a satellite
is not available, a target satellite will be placed in
a 400 nautical mile, 28.8 degree inclination circular

“orbit by a 609A system booster. Rendezvous will

be accomplished while under surveillance of a
Southeast Africa stotion and a TV image of the
target, in addition to the telemetered data of final
stage vehicle performance, will be fransmitted 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 a closing of the final stage
vehicle with the target satellite to within 50 feet
ond a relative velocity of less than one-foot per
second. Station keeping will be maintained for one
orbital period. '

L3




wr

oo . ve

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 certqin long lead
type items on which development action must be
initiated and provide further refinements to the
system. Included are extension of the maneuvering
capability of the vehicle into 1,000 nautical mile
orbits with the Necessary station keeping and in-
spections of multiple targets as well as more exotic
sensor capability. For example, ‘a sensor capable
of detecting a nuclear worhead is most desirable.
Effort is currently underway to proceed with the
development of such o sensor.

Program Management
AFBMD management of this program is based vpon
the associate contractor structure composed of g

First Stage contracior, Second Stagd contractor,

. Final Stoge Vehicle contractor, and Systems Engi-

neering and Technical Supervision contractor {Aero-
space Corporation), Military support is provided by
the National Space Surveillance Control Center
through the Air Force Command and Controf Devel-
opment Division, and by the 6594th and 6555th
Missile Test Wings., '

Facilities

The demonsiration program will ytilize existing
launch, tracking and date reduction facilities inso-
far as possible, However, some additional ground
support equipment will be required at the Air Force

Missile Test Center and at the Southeast Africa
tracking site,

Monthly Progress — SAINT Program
Progr;nn Administration

® The contract for the Final Stage Vehicle (fSV),
including payload, was officially approved ot the

Air Force Logistics Command, on 17 March. The

contract is definitive and based on a cost-plus
incentive fee on both performance and folal pro-
gram cost.

¢ A draft of the SAINT Operational System De-
velopment Plan has been completed and forwarded
to the Air Force Systems Command for information
and planning purposes. A draft of the SAINT Sys-
tem Package Program, in accordance with AFR 375
series, has also been completed. This draft is pres-
ently being coordinated with affected agencies.

. Ropusemoﬁm from Aerospace Corporaﬁon,
Radio Corporation of America, Convair Astronautics,
Lockheed Missiles and Space Division and Space
Systems Division attended the first Systems Engi-
neering and Technical Direction (SETD) meeting on
interfaces. The purpose of this meeting was to de.
termine the configuration of the booster vehicles

for the SAINT Program and define interfaces,

¢ The. first Final Stage Vehicle SETD meeting was
held in Burlington, Massachuum, and was attended
by Aerospace Corporation, Radio Corporation of

America and Space Systems Division personnel. The
Purpose of the meeting was to review RCA's prog-
ress and organize the design approach to be used
in the design of the Final Stage Vehicle.

® Contracts are in Process with Convair-Astro-

nautics and Lockheed Missiles and Space Division

to conduct a study of Aflantic Missile Range Stand
13 requirements 1o accommodate both SAINT and

ADVENT vehicles including ATLAS/AGENA and "

ATLAS/CENTAUR configurations.

®  Representatives from Aerospace Corporation,
Radio Corporation of America, 6555th Test Wing
(Dwolopmonﬂ, Air Force Missile Test Center and
Space Systems Division met on 9 March, to review
the SAINT Program requirements at the Atlantic
Missile Range, -

® Personne! from Aerospace Corporation and
Space Systems Division attended the first report on
the NASA Orbital Docking and Fuel Transfer Program
Presented by Space Technology Laboratories and
Lockheed Missiles and Space Division. Space Sys-
tems Division is maintaining close liaison with NASA

‘George C. Marshall Test Center Future Projects

Office so that technical information which may be

of interest to both SAINT Program and the Orbital .

Docking Program can be exchanged.




ORBITAL INTERCEPTO

The Orbital Interceptor Program has been estab-
lished 1o develop an Operational, space based,
anfi-intercontinental ballistic missile defense system.

Program Objective .
¢ The primary objective of the Orbital Interceptor

Program is 1o develop a space based defense -

system which wili detect, intercept, and destray
hostile intercontinental ballistic missiles during the
powered phase of their trajectory. A second and
equally Important system objective is to develop the
capability of detecting, intercepting, and destroying
space vehicles launched from a hostile nation.
Program History

® In mid 1959, both the Air Force and ARPA, by
independent studies, became aware of the potential
of a space based system for_ ballistic missile de-
fense. Convair, under an ARPA sponsored siudy,
had developed o concept for a Space Patrol Active
Defense (SPAD) system which showed considerable
Promise. An AFBMD study, directed by Headquarters
ARDC, concluded that a space based system which
intercepted ballistic missiles during the boost phase
was extremely atiractive. In January 1960, by agree-
ment between the Office of the Secretary of the Air
Force and the Director of Defense Research and
Engineering, the Ajr Force and ARPA entered into
a joint program whereby ARPA wouid refain respon-
sibility for system siudy, and ARDC would supple-
ment this work with applied research. AFBMD was
designated as the agency fo integrate both efforts
and serve as executive project agent for both organi-
zations. In February 1960, the Rcmo-Wooldridgg
Corporation was placed on contract for a study of
their Random Barrage System (RBS) which was an-
other design approach to q boost phase AICBM
system. At the conclusion of the SPAD and RBS
studies in May 1960, both the Air Force and ARPA
carried on an extensive evaluation of the results.
At the direction of ARPA, an ARDC Technical Evalu-
ation Board was convened at AFBMD to evaluate
the tfechnical validity, operational capability, and
Program feasibility of the system concept and to
recommend a follow-on program. Other evaluations
were carried on by ARPA, the Alr Force Scientific
Advisory Board, AFMDC, and The RAND Corpora-
tion. All agreed essentially that the concept was
valid, that no acceplable system design was yet
in evidence, that more ddclledduign studies were
required, and that an extensive applied research
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effort must be undertaken to collect the data re-
quired for design implementation.

Program Concept

® The Orbital Interceptor system will consist of q
large number of space based interceptors deployed
at random along inclined orbits which are distributed
30 that defense coverage of hosfile nation areas of
interest Is provided, The altitude of the orbital inter-
cepilors will be approximately 200 nautical miles,
Each of the satellite/interceptors will be independ-
ent, avtomatic, and self contained. They will not
have communication with each other but will have

when they pass over a  secure communications
“fence” in mid-United States. Under normal circum-
stances, esach sateliite will have o pre-set program
which ‘will cause it to search for targets only over
hostile territory. By employing an infrared search
sel, the satellite will detect an ICBM as it emerges
from the atmosphere. Upon determination that this
target is within its area of kill, an interceptor con-
taining an infrared seeker will be launched to home
in on the target. Upon approaching the ICBM, the
interceptor will deploy a large number of light
weight peliets designed to strike the missile booster
while it is stilf burning. The combination of orbital
velocity and interceptor incremental velocity provide
the peliets with extremely high energy. This energy
is sufficient to cause major damage fo the booster
motor, thereby desﬁwing the ICBM or causing the
warhead fo fall as much as 1,000 miles short of
its target. '

¢ The size of the orbital intercepiors is such that
a fairly large number con be deployed into orbit
simultaneously from one booster. A booster such as
the ATLAS/CENTAUR couid be used as an interim
booster for research and development test and
initial operational deployment of the system. Eco-
nomic feasibility of the system, however, is de-
Pendent upon the development of q large low cost
booster, such as the PHOENIX, since 50 1o 70
Percent of the system cost is that of deploying
payload in orbit.

® As in any defense system, the Orbital Infer-
ceptor system can be soturated. A hostile nation
could reduce the effectiveness of the system by
concentrating his launch sites in a given area and
launching his missiles in a salvo of less than one
minute. The possibility of a nation resorting to this
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strategy is difficult to evaluate. The system does
possess, however, very aftractive characteristics
which enable it to be extremely effective against
dispersed launches and against missiles with long
buming times. These characteristics enable the sys-
tem to be particvlarly suited to defense against
mobile ICBM launches, space launches, attacks from
minor . missile powers, accidental lgunches both
friendly and hostile, and against sustained ICBM
launches after the first onslaught of a general war.
The nymber of orbital interceptors required for these

missions is considerably less than that required for A

compqct salvos,
Progu;qn Status

® The current Orbital Interceptor FY 61 program ‘

consists of four parts; system design studies; support
system studies; Orbital Interceptor oriented applied
research studies; and test vehicles (R&D test pro-
gram),

The objectives of each of these studies are: to per-
form detailed design studies of the satellite, inter.
ceptor and deployment package; to analyze the
design requirements for the support systems; and to
analyze the technical, economic, and. operafional
feasibility of the system design. A second part of
the study is to conduct detailed analyses, simulation,
and experimental testing of the critical components
and techniques which are essential to establishing
technical validity of the design. An AFBMD/BMC
Source Selection board convened on 13 February
1961 and reviewed the proposals submitied by
the various bidders. On 15 March the board re-
sults were briefed to Hq ARDC and on 15-16
March ARPA was briefed. ARPA approval of the
board’s action, and an announcement of the three
contractors to parficipate in jis system design
studies is expected early in April, '

® A Development and Funding Plan is being pre-
Pared covering Command and Control Study, Re-
liability Evalvation, Ground Launch Complex Study,
Payload Booster Study, Operations Analysis, and q
Countermeasure Study. The first three efforts have
been funded. The last three are not yet funded but
9 recommended reallocation of funds by task has
been forwarded to ARPA. Approval of the Develop-
ment and Funding Plan and the proposed reallocation
of funds is expected in April 1961. However, these
tasks will not be implemented until after the system
design studies begin, ‘

® AFBMD has been working with ARPA and the
cognizant Divisions and Centers of ARDC to define
a pregram of Orbitql Interceptor oriented applied
research which will provide essential data ond tech-
niques. Exfensivq and expanded effort is required

o
EENN
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in: infrared farget iation, background, and
blackout measurements; hypervelocity kil mecha-
nisms; hypervelocity intercepior guidance and control -
techniques; interceptor propulsion; countermeasures .
and infrared equipment techniques. A substantial
program of kill mechanisms has been approved by
ARPA, As other programs are defined and prepared,
they will be submitted to ARPA. It is essential that

‘these applied research Programs be initiated os

soon as possible so that the data collected can be )
integrated into the system feasibility studies.

Management

® In October 1960, a decision was reached that
ARPA would retain program responsibility and fund: .
the major part of the Program in FY 61. AFBMD was
retained as the executive project agency to integrate .
the system and applied reseaich parts of the pro-
gram. .

® Al the work under the Present phase of the

 Orbital Interceptor program, whether it be on con. -

tract with indusiry or placed through another ARDC -
organization, is under the technical management
and. direction of AFBMD. The Aerospace Corpora-
tion is assisting AFBMD by providing system analysis,
technical analysis, and evaluation services. Under
Present plans, this phase of the program will provide
data by Janvary 1962, from which an evaluation ‘
can be made as to the technical, economic, and
operational feasibility of the Orbital . Interceptor
system. If feasible, it is planned to initiate devel-
opment of the system and its support systems by
April 1962, By this fime, program responsibjlity will
transfer from ARPA 1o the USAF. :

Ground Facilities

® The large number of satellites required for full
operational deployment of the system will demand
production type launches from facilities located at
both the Atlantic Missile Range and Vandenberg
Air Force Base. The trequency of launch will require
new facilities at each location.

® A major element of the system is the ground

~ based command and control complex. This complex

will provide the facilities for secure communications
with the satellites so as to transmit hecessary pro-
gramming instructions, and to receive information on
operational - status. This complex will aiso provide
ground links with the Air Defense Commander and
the National Space _Surveillance Control Caenter.
Wherever possible, existing facilities will be utilized.
However, there will be command and control re- f
quirements peculiar to the Orbital Interceptor system
which must be designed and procured as o separate
support system.

m. "
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~ Monthly Progress — ORBITAL INTERCEPTOR

Program Administration

® Representatives from the  Air Proving Ground
Center briefed Space Systems Division and Aorp-
space Corporation‘ Personnel on 7 March regarding

- facilities and technical support which could be
* made available fo q Proposed space probe infrared

torget radiation program. This program s under
study as o means of Providing infrared measure-
ments from space on the ballistic missile launched

from the Atlantic Missile Range., Although this pro-

© gram is primarily for BAMB]| requirements, it will

also provide valuable information for MIDAS.

s A meeling was held ot Aeronautical Systems
Division (ASD) on 8-9 March to define administrative
and technical support to be provided by ASD for the

~ Space Systems Division KC-135 RAMP (Radiation

Measurements Program) aircraft. Space Systems Di-
vision representatives briefed the Air Force Systems
Command on 10 March on the suggested support
and techriical responsibilities of each of the Project
RAMP participants (SSD, AFMTC, and ASD).

® On 15-16 March the Air Force Systems Com-
mand and ARPA were briefed on the results and
recommendations on the BAMBI/ORBITAL INTER.
CEPTOR Source Selection and Technical Evaluation
Boards. These boards met on 13 and 17 February,

bility Studies. Space Systems Division is awaiting
ARPA’s daecision regarding implementation of the
BAMBI/ORBITAL INTERCEPTOR Phase Il effort, On
28 March, Dr. Charyk, Undorsectehry of the Air
Force and Dr. Ruing, Director of ARPA, were briefed
on the proposed Phase I program. .
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Program History

The BIOASTRONAUTICS Office was established in
May 1958 and charged with the biotechnical syper-
vision of the early military “"Man-in-Space” Program
and the Bioastronautics aspecis of the DISCOVERER
Program. NASA was subsequently asiigned the
“Man-in-Space*’ responsibility in the fall of 1958,
The development and fabrication of suitable Biomed;.

accomplished. A second MARK | capsule was
launched on DISCOVERER(TY on 5 June 1959 wirh
not achieved, 600 seconds to telemetry showed the

animals to be jn good condition throughout the
flight,

Subsoquom DISCOVERER efforts culminated in prep-
aration of a MARK H capsule suitable for small
primate. Launch and recovery of a small primate

! ?four mice aboard, Although orbit anc recovery were
]

. from orbit awaits approval of an “Abbreviated Space

Systems Development Plan, Biomedical Program*
submitted 1o Hq AFSC in November 1940,

Applied Research contracts for the design and de-
velopment of advanced biocapsule hardware include
Photosynthetic oxygen Production, super-criticgl gos
storage, radiation shielding and bio-instrumentation,
All components are scheduled to be flown in subse-

An Advanced Biomedical Capsule has successfully
completed the mockup phase of development. The
capsule is designed to carry a fifty pound chimpan-
Zee 1o altitudes of gbout 25,000 n.m. to thoroughly
explore and assess the radiation hazards of the
inner and outer Van Allen Belts. In addition, long-

form weightlessness effacts will be investigated. On
7 November 1960, Space Systems Division approved
continued development of the advanced capsule in

support of evenival manned military space sysiems.-'.

Piogmm éomopl .
The complete exploration of Space, induding limits
to manned operationai space systems, requires g

the 1963-1945 time period. Present deficiencies in
reaching these goals are: capsule dwolopmont, life

support system design, biological instrumentation
and determination of space flight stresses llong term

woighﬂounm,‘ operational _exborionco in the radia-

weightlessness and Van Allen Belt radiation, Know|. °

edge which is crycial o manned operational space
systems, ' '

resulls will be of supphnmplol significance to the
DYNA sOAR Program and Project MERCURY and will
be necessary 1o the :

tary missions such as SMART,
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Monthly Progress — BIOASTRONAUTICS
Program

Supercritical Gas Storage

® The environmental control of a manned com-
partment of o $pace vehicle involves the supply of
atmospheric constituents for breathing and compart-
ment pressurization, A number . of studies have
shown that equipment for the storage of atmos-
pheric consfituents {oxygen, nitrogen and air) can
require o significant portion of a space capsule’s
weight and -volume, particularly for flights of
extended duration, The development of reliable,
compact, lightweight atmospheric  flyid storage
equipment svitable for zero gravily operation is,
therefore, extremely important,

® Storage methods investigated for such appli-
cations include the use of high pressure gas con-
tainers, cryogenic storage tanks, oxygen generating
chnmiccls,cnd closed ecological systems. Studies of
the state-of-the-art of each of -these storage meth-
ods indicale that major emphasis should be placed
on cryogenic storage for future applications,

* Extensive experience with manned aircraft has

shown that cryogenic storage offers several impor-
" tant advantages over high pressure, ambient tem-
perature storage of low . boiling fluids such as
Oxygen and nitrogen. These advantages include:

1. Increased fluid carrying capacity for o given
vessel size, resulting from the higher flyid density
at cryogenic temperatures,

2, Reduced container weight for a given stored
mass,

3. Provisions of potential refrigeration and cool-
ing sources which can be of definite advantage in
a closed cabin.

® The most Promising technique (supercritical stor-
age) consists of carrying oxygen as o cryogenic
fluid at pressures between 1,000 and 1,500 psi.
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At this pressure level, which is higher than the crit-
ical pressure (736 psil for oxygen the fluid consists
of a single phase so that problems of phase sepa-
ration are avoided. In addition, single phase storage
Promises to yield o system insensitive to’ gravity.

® The present study has emphasized optimization

of thermal components for the prototype develop.-

ment and will test the supercritical oxygen system

under zero gravity conditions, Flight test evaluation _
in an ATLAS “E”-pod will determine the feasibility

of the supercritical cryogenic system, Nitrogen will

be used as a working fluid,

Gravity Independent Photo Synthetic
Gas Exchanger (GIPSE)

® This equipment is another approach to the prob-
lem of providing atmospheric constituents  for fife
support in space capsules. This system has heen
developed to investigate the feasibility of gravity
independent operation in the weightiess space
environment. The system uses q thermophilic strain
of algae which converts carbon dioxide by the
photosynthetic Process to produce oxygen. Data
obtained from the forthcoming flight in an ATLAS
E-pod will determine the feasibility of this system
when exposed to zero gravity conditions,

BIOASTRONAUTIC ATLAS Passenger Pod # 1

® This pod, attached fo the side of an ATLAS E
baltistic missile, will carry five bioastronautic experi-
ments. These include the upe;'criticql cryogenic
storage systent,“the GIPSE2lero gravity_ potassium
superoxide gas diffusion experiment an -N’vo tissue
equivalent radiation experiments. The supercrifical
cryogenic storage system is proceeding on schedule
at the Air Research facility. The GIPSE flight item
has been inspected at Martin-Denver and will be
readied for the flight, Assembly and chockoutlof
the pod is on schedule and the planned shipping
date will be met, The launch is scheduled for
mid-April, :
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Figure 1. The pod (left) will be a.
seched to om AeAS ) ICBM. The
cylinder, which is covered with
§ 0il, will contain the May.

T,
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Figure 2. Clos, of the ity I'vs-

Phots Symtve 2ty In
changer. Comversion of carbom dioxide
50 oxygew tekes place in o Comting.
ously ¢4 - iguid, Plens ouivy-

ysbens
90 cubic inches of

8o% in 24 bowrs, The algae wz:"b.

converts carbon dioxide 1o oxygen by
the photo symtbetic process 15 circe.
sthrough the comter Zlndcr by
the pump on the loswer
s The temperature of the
ligusd is costrolled by Dassing i
through the begs exchanger (the lorge
cylin‘r on ibe right), The silicone
tube, throsugh which the oxygesn. dif-
f-:.c.r, is visible inside the center
o

WDLPR-4-281

)
!
!
!
i
1
9

N-5




WDLPR4-28]

N-6



bows the major umi the I
sbows ¢ Major smity )
u”‘?f:y:tmud:bm: :y:tof..
wWorks,

PRESSURE aemp vAwve

mmmm-

WDLPR4-28] N7




LY

-,

. a

SPACE

program boosfers

SPACE PROGRAM BOOSTERS




'~ _Space N .
Program BOOSTERS
® The Primary pacing factor in the accom.

Plishment of pace missions has been, and for

some fime will continye to: be, the availability

' of Air Force ballistic missiles and upper stages
- to boost the payload vehicle. Space flight plan-
Ping requires ¢clase examination of aoll fech-

nological areqs wherein advances provide

increases in booster and mission copability.

This, in turn, has required that space schedules

be sufficiently flexible to incorporate rapidly

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

e increase the potential for reliable and pre-
dictable space research,

aond in development of Upper stage vehicles
have provided much information, Research
programs in the propeliant and moterials areas
also are providing new copability for space
research. The number and variety of boosters
available permit the seleclion of o combination
of stages tailored to provide specific capabif;.
ties for specific missions, .

® The following pages describe briefly the
booster vehicles currently being used by AFBMD
to support military and civilign space pro-
grams. Nomina| performance datq is given fo
permit noming| comparisons of vehicle capa-
bilities. Specific qualifications are made where
necessary for clarity, '




DM-21/Ablastar DM-21/Ablewar/  Dm21/acENA 3
20 XS 8000

Pnoqnmvekieﬂecmaﬁm

ABLE—1,-—-3 and —4,.

ABLE—4 and 5. . ... " DISCOVERER (20 and subs)

ADVENT (Phase One). . . DYNA SOAR ..... . .

ADVENT (Phases Two MERCWRY ......... ..
and Three) ... .. ... MIDAS (1and 1), .. .

COURIER .......... .. MIDAS (Il and subs). . . .

DISCOVERER (1 thry 15) NASA AGENA “B~ .

DISCOVERER (16 thry 19)

- NOTE: Light type indicates completed Programs  Bold type

P2

ATLAS D/AGENA B ATLAS D/CENTAUR

ORBITAL INTERCEPTOR
SAINT .............. L !
TROS .............. B gt
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BOOSTERS

THOR — Douglas Aircraft Company < ‘
DM-IS . DM-_2I DM-21A
Weight — dry . 6,727 6,590 6,950
Fuel — Rp.] : 33,500 33,500 , 33,500
Oxidizer — Liquid Oxygen 68,000 68,000 ’ 68,000
Total . 108,227 108,090 . 108,450 -

Height — feer . 61.3 55.9 60.5 .
Engine — Rocketdyne Division of North American Aviation  MB-3 Block I "MB 3 Block II MB 3 Biock |
Thrust — Ibs. {seqa level) 152,000 167,000 152,000
Spec. Impuise — Ib.-sec/lb. (seqa level) 247.0 248 247
Burn Time — seconds 163 152 163

Guidance — Bell Telephone Laboratories series 400

or autopiiot only, | @ @ @ @ @ @
ATLAS — Convair-Astronautics n ) :

Weight - wet ’ 15,100
Fuel — RP-) ' - 74,900
Oxidizer — Liquid Oxygen . 172,300
Total . A 262,300

Height — feet 69

Engine — Rocketdyne Division of North American Aviation MA-5
Thrust — Ibs. (seq level) :

Booster . "~ 356,000
Sustainer 82,100
Specific Impulse — Ib-sec/Ib. (seq level)

Booster 286
Sustainer 10
Guidance — Radio-inertial Mod I1/i1l — Generaf Electric (radar), Burroughs (computer) @ @

TITAN II - martin compan

- ﬁ FIRST STAGE SECOND STAGE

Weight — dry 9,821 5,469

Fuel — N,H,/UDMH 84,046 20,200
-Oxidizer — N,O, ) 162,800 . - 37,702
Total 256,667 63,371

Height — feet (combined first and second stage) 89.38

Engine — Aerojet-General Corporation XLRB7AJ-5 XLR91AJ-5
Thrust — Ibs. (sea level) ’ 430,000 {vacuum) 100,000 -
Specific Impulse — Ib-sec/Ib. (sea level) 260 315
Burn Time — seconds 149.3 {vacvum) 182.4

Guidance — ACSP all inertiai in second stage

UPPER STAGES n -
ABL X243.9 30 KS-8000

Allegany Ballistics: Aerojet-General
' boratory Corporation

Weight — wet ) . 60 ’ 100

Propellant — $olid ' 459 870

Total . . 519 970
Height — feet ) » 6.5
Engine .

Thrust — lbs. {vacuum) 2,750 7,985

Specific Impulse — Ib-sec/Ib. {vacuum) . 254 , 274

Burn Time — seconds
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