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FOREWORD

During this month a major effort was made to ready the MIDAS i
vehicle, payload and tracking network for the scheduled 20 June launch.
The BIOASTRONAUTICS Orbital Space System (BOSS) Development Plan
has been approved by the Air Force Systems Command. This program will
be an important step in our conquest of space. The TRANSIT 4A lounch
vehicles have been instalied on stand and are ready to support the 27
June launch, '

Significant changes have been made fo the permanent portion of the
llUESCOUTandRANGE!Programnpoﬂhnﬂodthclyp«ofpay—
hdds'hmmgremswilwppoﬂ.mofomdofﬂnropoﬂ has been
changed 1o coincide with the current organization of the Space Systems
Division, i.e. SATELLITE SYSTEMS, LAUNCH VEHICLES, and TECHNICAL
DEVELOPMENT. The programs listed behind each of these dividers are
the responsibility of the respective deputies. A Table of Contents has
been provided on the FOREWORD Divider for the user's convenience.

The Monthly Summary of Space Systems Division Activities has been
determined 1o be o Group 3 document in accordance with paragraph é,

AFR 205-2. This categorization applies 1o all previous issves. Holders of

these documents are responsible for acting promptly to place the correct
notation on the document in accordance with this regulation.

& Wl r»

O. J. RITLAND
Major General, USAF

Commander

WDLPR-4-29]
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The DISCOVEReR Program consists of the design,
development and fi
using the Douglas DM-21 Space Booster os the first

to the Air Force by the Secretary of Defense. Prime
Contractor for the Program is Lockheed Missile and
Space Division, The DISCOVERER Program wil per-
form space research in support of the advanced
military reconnaissance satellite programs.

(b) Attaining satellite stabilization n orbit,

{e) Obtaining satellite internal thermgj environment
data.

{(d) Tisﬂng of techniques for recovery of 6 capsule
ejected from the orbifing satellite,

(o) Testing of 9round support equipment and devel-
opment of personnel proficiency,

i Conducﬁng bio-medical experiments with mice
and small primates, including injection into orbit,

re-eniry and recovery, - .

Early launches confirmed vehicle flight and satellite
orbit capabilities, developed system reliability, gnd
established ground Support, tracking and date acqui-
sition requirements. Later in the program, biomedicq|

ﬂ.

1346
913
2,261
12,930
L1k
15,722
XR81-80.9

16,000

Dm-21

33,700

68,200
108,400

Block 2
169,000
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Equipment*

Facility Flight Function :

Satellite
Test Center

1Vandenberg AFB
Tracking Station

Downrange
Telemelry Ship

{New Hampshire
Tracking Station

tKodiak
Tracking Station

fHawaiian
Tracking Station

Hickom AFB
Oahy, Hawait

Tern Island

ABCD
BDEFGHIJ
BGUK
BDFGHUJ
BDFGHIJ

BDFGHU

BGHJ

Over-all control, orbit computations and predictions, acquisition
data for tracking stations, prediction of recovery area.

" Ascent and orbital tracking, telemetry reception, ' irajectory

measurements, command transmission.

Telemetry reception and fracking during ascent and orbit injec-
tion,

Orbit tracking, telemetry reception, commands to satellite.

Orbit tracking, telemetry reception, initial acquisition on pass
1, monitor events in recovery sequence.

Orbit tracking, telemetry teceplion and transmission of com-
mands to satellite. ’

Over-all direction of capsule recovery operations.

Recovery cagsule tracking.

{Primary Tracking Stations (have command capability)

*Equipment !, VERLORT
A.Ooiad?m&nmr(s)ndﬁmﬂlqﬂm G. VHF FM/FM Telometry Station
8. Dale Conversien Equipment ’ H.VHFMMQ!‘UIM
C. Master Timing Bquipment 1. Doppler Equipment

D. Coﬂnlll"ohplqm 4. VHF Tolometry Antenna

lmtn&.m(DIW“ody) K. APL Doppler Equipment

mn-.uuunm
checkout equipment

A4

m,anmmmmmmmmm ’
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‘Launch Schedule Flight History
J
Y% I|F DISCOVERER .
- No o “"“,,.. Fight Dute Remarks
* ]a : '
Ml mscovmnruomomwxxAuonnczu
00 [v] 9 _
vl § X4 260 1102 18pe Ancined orbie seccesstally, Now-recoserable, radio
** Al 9 roay muam,mmsmm
S| 00 300 1105 30 March M.mm-,‘ :ochorbumc
A 0 : mofudmdw“w
** N X000 307 1106 8 Apell Andined orbis .louofw“rm
: vented she
0 ol el e e
J 19-080ry pass,
0F
M
x A
M| I
0 |y 9
J| 6
Al O
* Is
0 To
8 | " ® In
10
J
* % [F
('] M
% [a
MI ]
¢ 3 lu]l 9
2 JJl 6
al |
2 ]
— 15
2 In
1 0
Y Attgined orbit
Successfully,
@Ccpwl.rm.d.
0 Falled 10 atain orbit,
VEHICLE CONMIGURATIONS :
A. THOR—DM-18/AGENA o 5. THOR—DM.21/ » : "
M83 Biock 1/xta0r e} : MBS Beds JrradmA 3
Wiz SECRET. xs
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Flight History (continued)
DISCOVERER Di-21 AGENA
Ne. Ne. Ne. Flight Date Remarks
. AGENA jon on
] 160 1019 21 January 1959 AcEN. ‘“"”“Z"’-ﬁ’:’-‘i’&‘u xuM
Asntained orkis . T received for 514
l 163 1022 28 February i ucm:ftlly demerry or
n 170 1018 13 April ”"“"‘_“:“’:‘M Rmzy“c’cp .
recovery successjslly achioved,
)y » 7 ond orbisal booss
n 174 1020 3 June Lawnch, m .:Momm s | -
ance of sasellise engine.
v 179 1023 25 June Seme as DISCOVERER 111,
All objecki achieved sule
\J 192 1029 13 August ob;ma Wd-:l: T es. cxceps cop
vi 200 - 1028 19 August Seme «s DISCOVERER V.
(] i Asssined orbis Leck
vi 206 1051 7 November umf:a.’.m‘:s‘ooﬂdam
vill 212 ined orbis . X
1050 20 November m i M‘WM
Recovery capsule ejected bus not recovered,
X 21 105 4 Febrvary 1 THOR shut down promaswrely. Umbilical cord
8 052 b 960 lﬂmmwl&mmfdd,mﬁubm
boliom presswre.
X 223 1054 19 Febrvary THOR destroyed a T plas 56 sec. by Ramge Safesy
Officor. Severe pisch oscillations cemsed booster
axsopilos malfenciion. b
Xt 234 1055 15 April Ansined orbit snccessfully, Rnozy capsnle esjected
ul?&bor“mmw objectives exceps
rocovery ssccessinlly achioved,
X 160 1053 29) Lawnch, low, coast and orbital iz-
woe Lipoch, o, mhrson ot emd rbil e i
of AGENA dwring orbitd stege boost.
Xin 3 1057 10 August Assained orbis . Recovery caprale ejecsed
9 o 17“'335&% %dnr _-”m
Impace nogligible demags. ectives
Xiv 237 1056 18 August . Atained orbis smccessfully. Rocovery capsnle sjecsed
" ulhbov“ndmmurfdlymd?,th
xv 246 1058 13 September Assained orbis reccessfully. Bjection end
complated. Coprxle ccwrved
of she fm;bwdruw opmrto being
! Lewnch and normal. AGENA feiled
Xvi 253 1061 26 October P a:‘u e ““l $0 separate
xvil 297 1062 12 November Asained orbis successiully. Recovery capsnle sjected
: 315 orbis and aerial recovery sccompls
Xvi 296 N D Atsained orbis A sule ejected
03 7 Dacomber on 48sh orbis w mm%“pmm”}bd,
Al objectives swere swccesstully achieved.
Xix 258 1101 20 De ' Assained orbis . N le, radio-
0 December metric data gashering MIDAS swppors fighs.
XX 298 1104 17 February Astainod succassfully, Capssle did nos re-enser

A6
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‘Monthly Progress — Discoves Progrom

Flight Test Progress

¢ DISCOVERER XXIV will be launched from Pad 4,
Complex 75-3, Vnndcnberg Air Force Base, early in
June. (§)

* DISCOVERER xxv will be the firs vehicle -

launched from the newly convarted Pad 1, Complex
751, ot Vandenberg Air Force Base. This pod has

: Discoverer Discoverer
Parameter Xxwv Xxv
Apogee, statute miles 382 290
Periges, statute miles 190 150
Ecc‘n’ricity - 0.023 0.017
Period, minutes 93.8 1.6
inclination Angie, degrees 81.7 81.75
Recovery Pass {nominal) 43 64

TABLE 1, DISCOVERER Xx)x3v and XXV
Programmed Orbltal Parameters

WDLPR-4-29]

® Both DISCOVERER XXIV and Xxv will ‘carry re-
coverable payloads with recovery planned after four
days in orbit, Programmed orbital Parameters for
the two flights are given in Table 1, {s)

Space Research Experiments

® Extensive equipment for space research will be
carried on DISCOVERER xXv. Equipment furnished
by the Geophysical Research Directorate will include
@ cosmic ray monitor, o micrometeorite deteclor,
two dmmphoric density gages and associated elec-
tronics. This module and its instruments will replace
an AGENA vehicle engine access door on DIS-
COVERER XXV. Datq from this equipment will be
telemetered 10 fracking stations during the flight,
Several devices for measuring and determining the
effects of space rodiation will be carried in the .
ccpsdocndwillborm.dforldornudyaﬁu
four days in orbit. Small dises of gold, nickel, tita.
nium, magnesium, iron and lead will be attached 1o
the capsule and wiil be analyzed after exposure to
$pace radiation. Dosimeters and film packs will also

be included in the capsule. (C) ‘
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SECOND STAGE >
Woeight--

Inert 1,763
Paylood equipment 1,641
B e 12

Oh:dlur (IRFNA)

Other - 758
OGROSS WEIGHT (be) 37,012
Engine XLg1-8a-p
‘l‘buu.l:: (m.{w u.::

Spec, sec.
Burn Time, soc. 240

Poylodwlmm
the .
rm“n:’(’h lons, thes

detector arvey, The is located in
M#mmmnm
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P!OGRAM HISTORY

The MIDAS Program wcs'indudcd'in Weapon System

17 wbonuws 1171 was transferred 1o the Ad-

and MIDAS Programs, with the MIDAS objectives
based on an infrared early waring system. The
MIDAS (Missile Defense Alarm System) Program was

directed by ARPA Order No, 38, dated 5 November

1958 unti) transferred 1o the Ajr Force on 17 Novem-
ber 1959, The Air Force directed that the program be
continved under the technical guidance of the ARPA

. Order and Spproved the MIDAS R&D Development
plan dated 15 January 1960. This plan was a “mini-
mum essential” program directed foward the sateliite
vehicle and proof of the feasibility of infrared detec-
tion capabilities. It provided for ten test launches,
two from the Alantic Missile Range and eight from
the Pacific Missile Range. Subsequent authorization
was obtained fo utilize iwo DISCOVERER flights
(designated RM-1 and RM-2) to carry background
radiomaters in support of MIDAS,

A program of complete system development, includ-
" ing the ground environment of MIDAS, hos been sub-

mitted fo the Department of the Ajr Force and has

been approved in Principle and objective. The launch

The first two R&D flights used the AGENA “A” gnd
ATLAS D" vehicle programmed to place the pay-
load in a circular 261 nautical mile orbit, Subsequent
R&D flights will utilize the ATLAS “D*/AGENA g~
configuration which will be programmed to place
the payload in a circular 2,000 nautical mile polar
orbit.

B2

instantaneously to Midas
Control Center v;, mnarth Readous
Skm’onf.Docod‘z ma;l .
¢PP'°’""'ﬂ ¢ Aumber of missiles
launched lnad;loo-aon,dwacuou
o/mdudbmnbgdmmm
Tllnu"o:‘auugmpkuﬂy“ displayed on the
co consoles ational di
theOpcma'mCm% &'P:y;“
Con:rolCMrmonitorandcontr
&Mof.ﬁcorbﬁ#mrbrdth
ound eny 'OnMment. ownt
4 a-cl:dtohucbﬁeﬂlbr

ites into polar orbits,
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tellite Vehicle

Eight MIDAS Satellites — four each in
‘bwo orthogonal polar orbital planes
—at 2,000 n.m. altitude

Sunn.
Satellite Test Center TR

Point

lwalic — Indicates
R&D Facilities
Only

B3
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OTHER US

PRESIDENT OF U. S,

DEPARTMENT OF DEFENSE

GOVERNMENT AGENCIES

7

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

MIDAS OPERATIONS CENTER

OTHER ALLIED
GOVERNMENTS

MIDAS TRACKING &
CONTROL CENTER

READOUT STATIONS

SPACE VEHICLE NETWORK

The MIDAS system is designed to provide
continuous infrared coverage of the Soviet
Union. Survefliance will be conducted by
eight satellite vehicles in accurately posi-
tioned orbits. The area under surveiliance
must be in line-of-sight view of the scanning
satellite. The system is designed to accom-
plish instantoneous readout of acquired
data by at least one of three sirategically
located readout stations. The readout

SECRET

stations transmit the data directly to 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 to g central

.Department of Defense Command Post for

relay to the President and all national
refaliotory and defense agencies.

WDLPR-4-29]
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Launch Schedule
A J
il Flight History
A M MDAS Launch ATIAS AGENA
$ A No. Date ©  No. Ne. Remarks
npee * M I : ) .
/ Ji1 9 I 26 Feb 29D Did in orbi i A
e e ‘ebruary 1008 “/‘Ag;N.Abm becanse of u failare during
E A] O 0 24 May . 450 1007 Highly secessfal. Porformance with respecs 10 pro.
;‘ g sufrared dats wore ohm:d":l ncorld.‘. Usetnd
: RM-1 20 Despite sasellise oscillations, seffcions dete
e . December DISCOVERER Vehicle Debisa, miecion of m"gmwm Plriod
] % |0 whd doe obiied mjh}lom"”'m"""
K - - MiCTOB rogion is some.
! bor thow bed
x =1 bighe . boon uwidn-s”f:p. heo-
M RM-2 18 Febrvary  DISCOVERER Vehicle A chowsels fwnctionad end valid date
x ' abicined on ic iable orbs. Dts confrmed provions
1 J1 9
1 J| 6
Al |
1 |s
)
N
D
A
T 1y
L F
A 1 |wm
3 T 1A
wpn ' M l
/ Jl1 9
e 3] 6
E Al 2
N 1 3
A 1 1o
“p . ‘ N
[}
1 ] ‘1’
F
M
2 |A
2 M|
3 j¢19 : .
J g ¢ DISCOVERER vehicies carrying MIDAS radiometric payloads
A
P % Attained orbit successfully § Failed 1o attain orbit
1 Jo
1 N
)
WDLPR4291 ~SECRET BS
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Facility ' Flight Function
Satellite Test Center . ABCDEP ~ Operations control, orbit computations and predictions, initi-
ation of commands 1o satellite (via tracking stations), process

) payload data. . . :

Vandenberg AF8 ABCEFGHIJKLMP Ascent and orbiral fracking; telemetry reception; trajectory

Tracking Station computations; commond fransmission; reception recording

: N and proceising of payload data. .

Downrange Telemetry Tracking and datg receplion during ascent. (Three ships are

Ships available for this function. Equipment is typical.)

Hawaiian Tracking Orbital froclxing, telemetry reception, payload dota reception.

Station

AMR Orbital data reception. _ .

New Hampshire ABCEFGHIJXIM Orbital tracking; telemetry reception; command transmission;

Station reception, recording and transmission of payload duta.

African Tracking Telemetry reception and recording during second burn.

Station ,

North Pacific Satellite and payload data reception, command transmission..

Station

Kodiak Tracking Orbital tracking.

Station

Mugu Tracking Tracking and telemetry reception.

Station ‘

A.

Formone

JRGKES

' MIDAS GROUND SUPPORT FACILITIES

NOTES: (1) in addition fo equipment listed, all stations have inter- and intra-station
: communications equipment and checkoyt equipment.

(2) Equipment listed is either presen
procurement.

General Purpose Compelers)
ond Support Squipment

Data Conversion Equipment
PICE

Master Timing Equipment
Control and Display Equip
VERtORT '
VHE FM/EM Telemeiry Station
PAM M Ground Station

tly available or planned and approved

for . o
*Equipment ' ' :

Deppler Equipment

VHF Telomeiry Antonnd

UHF Tracking ond Dota Acquisition
Equipment {60 feot FLD Antenna)
UHF Aagle Tracker _

UHF Command Trensmitter

AM Doppler Equipment

$PQ-2 Redor

Midas Evaivation
S

SOZEr mes

-SECRET worzn a0
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Monthly Progress — MIDAS
Program Administration

® The MIDAS Operational system concept is being
reviewed to define in greater detail, based on
present knowledge, the Operational philosophy and
requirements for sach system element. (U}

¢ The Space Systams Division is presently analyz-
ing and evaluating a Lockheed Missiles and Space
Division proposal for simplification of the MIDAS
Series |V protolype system. Primary emphasis is

~ placed on vehicle simplification with ancillary re-

duction of complexity in the design and manufac-

_ture of support, checkout, and launch. control

equipment. Substantial increases in veliability and
life @xpectancy are proposed benefits of this simpli-
fied system. Some of the concepts of the proposed
simplified system are:

1. Twelve satellites randomly spaced in orbit,
four in each plane, two would orbit in one direction
and the other two would orbit in the opposite
direction, )

2, All satellite equipment would Operate on g
continvous duty cycle. :

3. Provisions for orbital adjustment would not be
required. ’ .

4. The solar auxiliary power array would be static
following its initial exiension — no constant adjust-
ment to provide maximum sun exposyre,

5. The attitude control requirements would be
reduced,

Figure 1. The MIDAS Il AGEN 4 B~
Complex No, 1. ATLAS 97D is om Stend
Tbhis launch is scheduled for 20 June,

WDLPR-4-291

;cbielc in Azullo Leunch
2 waiting for the satellite vebicly und peyload,

6. All data transmission would be accomplished
on UHF, ‘

7. No command System would be required, elim-
inating the need for the orbital programmer and
the power control unit,

8. Reduced tracking accuracy requirement of 20
navtical miles would allow tracking to be accom.

-plished with the 60-foot tracking and data acquisi- -

tion antenna by angle tracking only. (C)

While the proposal has many desirable and qt.
tractive possibilities, it must be carefully analyzed
as fo impact. on mission capability, vulnerability,
cost, schedules, productibility and logistic support,
eic., o positively assure thet this approach is
optimum for this time period. (C)

Technical Progress

Booster

¢ ATLAS 97D is installed on Pt. Arguello Pad
No. 2 and checkout is on schedule. This booster
originally went “on stand” on 9 December and

successfully completed its flight readiness firing on
9 March. - ()

Second Stage Vehicles

® The AGENA vehide for the MIDAS 111 fiight com-
pleted systems test in the Vandenberg Air Force
Base Missile Assembly Building (MAB). Changes in-
corporated during or subsequent to the tests included

- the following:

1. The horizon sensors were modified 1o avoid
sun saturation. New sensor hornesses and

transit to Poing

SECRET | B7
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heads were installed permitting the vehicle to be
satisfactorily stabilized in pitch even though one
sensor was scanning the syn.

2. A propelliont tank venting problem required
that a propefiant tank vent and engine drain line
nuilifiers be installed. .

3. A power control unit access door was installed
that permits the emergency reset fimer to be set
without removing the power conirol unit. (C)

¢ On 12 May, the satellite vehicle completed o
successful simulated countdown and flight, and on
24 May following o series of final alignments, was
delivered to Pad 2 of Py, Arguello Launch Complex
No. 1. The launch in now scheduled for 20 June. (s

® The AGENA vehicle for the MIDAS IV flight
is completing the. integrated systems tests at the
Lockheed manufacturing facilifies. Upon completion

ofsysnmhml'hovdtidowﬂlbofrmspoﬂodtotho-

Santa Cruz Test Base for fiushing only. Since MIDAS
vehicies are being Produced under the “block” con-
cept, avery modification made to MIDAS il is being
made fo MIDAS IV and V vehicles. The MIDAS Iv
launch could be delayed because of possible con-
flict with a SAMOS vehicle in the Yandenberg Air
Force Base missile assembly building. (C) :
Fi, wre 2. MIDAS IT1 poyload and AGEN A
i e e B e S

o,
sor (| l)Wldo.“cMIDASIH
AGENA vebicle,

Infrared Sconners

* A contract is being negotiated with the Elec-
tronics Corporation of America, Cambridge, Masso.
chusetts, for the development and improvement of
reliability of lead-sulfide detectors. it is anficipated
that negotiations will be completed and o coniract
awarded early in June. (U)

WDI.PR-4.9291
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Aerospace Ground Equipment

® The required ground equipment o support the
MIDAS 1l test has been installed and checkout has
been completed ot the Hawdii tracking station, the
Southeast Africa station, and the telemetry and
control facililies. The shipboard equipment has been
installed aboard the downrange tracking ships and
is currently being checked out. Q) -

® Noise has been encountered during daytime
transmission over the New Hampshire tracking sta-
tions data circuit and is being investigated. The
MIDAS intercept Assembly Register {MIAR) is being
modified; as soon as these modifications are com-
pleted, checks will be made with the GP.1 PAM/FM
ground station. Validation and acceptance of the
computer program awaits resolution of the equipment
and programming problems. ()

¢ Acceptance of the computer program at the
Satellite Test Center by operation ond integration
of the GP-1 PAM/FM ground station has not been
completed. Because of the existence of many com-
puter programming problems, acceptance is forecast

for mid-June. Problems associcted with the date fline
transiators will be corrected early in June. U

Facilities

® Plans and specifications for modifications to the
MIDAS technical facilities at the Donnelly Fiats,
Alaska tracking station were released for construc-
tion to the Alaskan Air Command on 24 May with a
requested beneficial occupancy date of 1 Septem-
ber. (U)

¢ Final design plans for the MIDAS Technical
Support Building at the New Hampshire tracking
station were completed on 19 May. Contract docy-
ments will be turned over to the construction agency
on or about 9 June with contract award scheduled
for 30 June. {U)

e Preliminary design of the Otumwa, lowa, track-
ing and control center technical facilities was com-
pleted on 26 May. The preliminary design review
will be held on 9 Jyne. Authorization to proceed
with the design of the Ottumwa base support facili-
ties rehabilitation was given to the AFRCE at Omaha,
Nebraska on 7 May. (C) -

WDI.PR4-291

Figure 3. Comstraction progress at the
Southeast Africa trachin Station (Atlawtic
Missile Remge Station 3) mear Pretoria.
thb‘ tracking “‘(;l:f.)“?:ﬂb buildings end

¢ power vans %) and the commumnica.
tion building (left) and power supply build-

 (right) (sbove) are nearing completion,

»,
Tois station will be ready 0 record AGENA
second-burn dete on the MIDAS I flighs.

m B
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Aerospace Ground Equipment

¢ The required ground equipment to support the
MIDAS il test has been instalied and checkout has
been completed ot the Hawaii tracking station, the
Southeast Africa station, and the telemetry and
control facilities. The shipboard equipment has been
installed aboard the downrange tracking ships and
is currently being checked out. (C)

¢ Noise has been encountered during daytime
transmission over the New Hampshire tracking sta-
tion's data circuit and is being investigated. The
MIDAS Intercept Asseimbly Register (MIAR) is being

- modified; as soon as these modifications are com- -

Pleted, checks will be made with the GP-1 PAM/FM
ground station. Validation and acceptance. of the

computer program awaits resolution of the equipment

and programming problems. )

® Acceptance of the computer program at the .

Satellite Test Center by operation and integration

of the GP-1 PAM/FM ground station has not been '

completed. Because of the existence of many com-
puler programming problems, acceptance is forecast

for mid-June. Problems associated with the data line
translators will be corrected early in June. U

Facilities

® Plans and specifications for modifications to the
MIDAS technical facilities at the Donnelly Flats,
Alaska tracking station were released for construc-
fion to the Alaskan Air Command on 24 May with o
requested beneficial occupancy date of 1 Sepiem-
ber. (V) ‘

o Final design plans for the MIDAS Technical
Support Building at the New Hampshire tracking

* station were completed on 19 May. Contract docu-

ments will be turned over to the construction agency
on or about 9 June wit!n contract award scheduled

for 30 June. (U)

¢ Preliminary design of the Ottumwa, lowa, track-
ing and control center technical facilities was com-
pieted on 26 May. The preliminary design review
will be held on 9 June. Avuthorization to proceed
with the design of the Oftumwa base support facili-
ties rehabilitation was given to the AFRCE at Omaha,
Nebraska on 7 May. (C)

WDLPR-4-281

Figure 3. Construction progress af the
Soutbeast Africe tracking station (Atlemtic
Missile Remge Station 13) mesr Pretoria.
The iracking siation support buildings and
the power vans (left) end the communica-
tion building (left) and power supply build-
icl”(n’;bt) (above) are nearing completion.
Tbi station will be reedy to record AGENA
second-burn dats on the MIDAS Il flight.
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Program History

The BIOASTRONAUTICS Office was established in
May 1958 and charged with the biotechnical super-
vision of the early military *“*Man-in-Space*’ Program
and the Bioasironautics aspects of the DISCOVERER
Program. NASA was subsequently assigned the
“Man-in-Space” responsibility in the fall of 1958.
The development and fabrication of suitable Biomedi-
cal Recovery Capsules for the DISCOVERER Program
has confinued without interruption.

On 13 May 1959, a MARK | biomedical capsule was
successfully flown without specimens. The flight telem-
elry demonstrated successful operalion of the
Bioastronautic subsystem as an engineering concept.
Although re-entry was successful, recovery was not
accomplished. A second MARK | capsule was
launched on DISCOVERER IV on 25 June 1959 with
four mice aboard. Although orbit and recovery were
not achieved, 600 seconds to telemetry showed the
animals to be in good condition throughout the
flight,

Subsequent DISCOVERER efforts culminated in prep-
aration of a MARK I capsuvie suitable for g small
primate. Launch and recovery of a small primate
from orbit awaits approval of an “Abbreviated Space
Systems Development Plon, Biomedical Program*
submitted 1o Hq AFSC in November 1960.

Applied Research contracts for the design and de-
velopment of advanced biocapsule hardware include
photosynthetic oxygen production, super-critical gas

storage, radiation shislding and bio-instrumentation_ -

All components are scheduled to be flown in subse-
quent advanced space biocapsule programs.

An Advanced Biomedical Capsule has successfully
completed the mockup phase of development. The

.capsule is designed to carry a fifty pound chimpan-

Zee fo ditiludes of about 25,000 n.m. to thoroughly
explore and assess the radiation hazards of the
inner and outer Yan Allen Beits. in addition, long-

o ~CONFIDENTIAL

ftorm weightiessness effects will be investigated. On
7 November 1960, Space Systems Division opproved
continved development of the advanced capsule in
support of eveniual manned military space systems.

Program Concept

The complete exploration of space, including limits
1o monned operational space systems, requires o
determination of the biological effects of the space
environment. The Space Systems Division is confiny-
ing its aggressive research and development pro-
gram in this technical area to insure that sufficient
bioastronautics knowledge will be available during
the 1963-1965 time period. Present deficiencies in
reaching these goals are: capsule development, life
Support system design, biological instrumentation

with its short duration, low altitude orbit, nor DYNA
SOAR with its low altitude suborbital flight will pro-
vide data conceming the key problems of long term
weightlessness and Van Allen Belt radiation, Knowl-
edge which is crucial o manned operational space

and DISCOVERER Program flights. The Bioastronau-
tics Orbital Space System (BOSS), when approved
as an Air Force system, will not be limited by piggy-
back or $pace-available restrictions. Dot obtained

results will be of supplemental significance fo the
DYNA SOAR Program and Project MERCURY and will

be necessary to the success of future manned mili-
tary missions such as SMART. '

WDLPR-4-291
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Monthly Progress — BIOASTRONAUTICS

Cellulose Space Radiation Studies Started

e An exploratory investigation of the possible
sffects of space radiation below the lower Van
Allen belt upon celiviose somples is being under-
taken. In particular, the behavior of the hydroxyl
bonds and linkages in samples exposed to space
radiation will be compared 1o the corresponding
behavior in similar samples exposed to gamma radi-
ation in the laboratory. and 1o unexposed samples.
The comparison is to be made on the basis of infra-
red specira, The samples will be placed in space
on o “space available” basis in conjunction with
the DISCOVERER Program. This siudy of organic
material is of biological interest since the hydroxyl
is common to many life processes. V)

BIOASTRONAUTICS ATLAS Passenger Pod No. 1.

® Passenger Pod No. 1, when attached 10 the side

‘of an ATLAS Series “E* missile, will carry five BIO-

ASTRONAUTIC experiments over a ballistic trajec-
tory. These experiments consist of the supercritical
cryogenic fluid storage system, the gravity inde-
pendent photosynthetic 995 exchanger, the zero
gravity potassium superoxide gas diffusion experi-
ment and two ftissue equivalent radiation experi-
ments. The pod and its experiments were described
in the March and April “Space Systems Division
Activities”” Report. (V)]

WDLPR-4-29]

¢ Pod No. 1 was scheduled for flight on ATLAS
18E on 19 May. At T-104 minutes in the countdown,
passenger pod personnel were informed that they
would not be allowed to eject the pod from the
missile a3 previously planned and were required 1o
disarm the ejection mechanism. Losing the capability
to eject meant an intermittent loss of voluable daia
since the pod antenna would be shislded by the
booster section of the vehicle during portions of the
flight. After several holds imposed by minor vehicle
difficulties, downrange tracking reported technical
difficulties. The launch was scrubbed ot approxi-
mately T-30 minutes in the countdown and resched-
vled for 26 May. (C)

e On 25 May, passenger pod personnel were
ordered to remove Pod No. 1 from ATLAS 18E.
ATLAS 18E was launched at approximately 215
hours on 26 May and ail maijor flight - objectives
were accomplished. The ATLAS Passenger Pod Pro-
gram is presently being re-evaluated. it has not yet
been decided whether or not Pod No. 1 can be
flown ot a later date. (C)

BIOASTRONAUTICS ORBITAL SPACE SYSTEMS

® The BIOASTRONAUTICS Orbital Space Systems
(BOSS) Development Plan was reviewed in Head-
quarters Air Force Systems Command on 8 May. It
was approved as an Air Force Systems Command
Plan and forwarded to Headquarters USAF for
final approval and funding. (Q)

-CONFIDENTIAL s
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BLUE scour

(Hyper-Environmental Test System)

Program Description
The BLUE Scour Progrom provides the Air Force and

Opment and Application Phases. The Development
Phase is being used to develop and flight test the
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solid propellant vehicles, to train AR FORCE PER-
SONNEL in processing launch of the vehicles, and
fo accomplish BLUE SCOUT Program objectives. The
Application Phase will support programs sych
as SAMOS, SAINT, BAMBI, ASSET, TRANSIT, and
PROBES. The vehicle receipt, assembly, payload mat-
ing, checkout and launch will be accomplished by
Air Force military personnel during the Application
Phase.

Performance
The BLUE SCOUT vehicles have o performance capa-

bility which permits them to: (1) place a 200-pound

payload into a 400 navtical mile circular orbit, (2)
boost @ 200-pound payload to 4,000 nautical miles
on a-probe trajectory, (3) boost @ 25-pound payload
to 75,000 nautical miles on. o probe trajectory, (4)
place a 400-pound payload into o boost-glide tra-
jectory at q velocity of 20,500 feet per second at
250,000 feet altinude, Besides ORBITAL FLIGHTS,

- Missions

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

SAINT: Two BLUE SCOUT vehicles required, first
lounch from Adlantic Missile Range in mid-1962.

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

BAMBI: Four BLUE SCOUT vehicles required, first
launch from Pacific Missile Range in mid-) 962, inter-
val belween launches of three months.
TRANSIT: Six BLUE SCOUT vehicles required, first
launch from Pacific Missile Range in mid-1962, inter-
val between launches of three months,

" MISS: Sixteen BLUE SCOUT vehicles required, first .

launch from Pacific Missile Range in mid-1962; inter-
val between first four launches of two months, with

o | CErPDETY

~x

P Foxr different frajecto.
ries and five missions
that can be performed
H3ing verious BLUE
SCOUT vebicles,
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four month intervals between subsequent launches.
{The MISS program provides data for SAMOS oper-
ations).

PROBES PROGRAM: A requirement from the Office
of Aerospace Research for thity BLUE SCOUT ve.
hicles indicated FYé2 funding will support approxi-
mately fifteen BLUE SCOUT vehicles. A requirement
of approximoately fifteen BLUE SCOUT vehicles per
year for the period 1962-1970 is expected.

BEANSTALK: This program is under the manage-
ment of Electronics Systems Division, Present informa-
tion indicates that ten BLUE SCOUT JUNIOR vehicles
will be furnished o Electronics Systems Division for

launch operations from Pacific Missile Range during

1962.

Program Management

Development Phase: An abbreviated Development
Plan, covering the Development Phase only, was ap-

" proved on 9 Janvary 1959, This plan gave Space

Systems Division management responsibility. In June
1959, Aeronutronic Division of the Ford Motor
Company was chosen through norma! competitive

bidding as the Payload, Test and Systems Integration

Contractor. The Procurement of vehicle components
and associated support equipment, modified 1o meet
BLUE scour requirements, is being made through

WDLPR-4-291

NASA, rother than direct procurement from the
SCOUT contractors. Atlantic Missile Range launch
complex 18 and an existing assembly building are
being used for the Development Phase of the pro-
gram. The 6555th Test Wing (Dev) monages the
Development Test program at the AHantic Missile
Range and provides the Air Force personnel who are
being trained to assume the vehicle processing,
launch and evaluation tasks. An o'l-military opera-
tionol capability will be developed from this group.

Application Phase: Space Systems Division will
have the responsibility for providing BLUE SCOUT
booster support 1o the Air Force and other govern-
ment agencies for SPACE SYSTEMS, test of SPACE
SUBSYSTEMS, ond SPACE RESEARCH flight opera-
tions. This responsibility will include the coordination
and establishment of agreements of responsibilities
with pay'oad agencies, both government ond con-
traclor, for-the integration of the payloads and
boosters; the monitoring of flight operation plans,
objectives, schedules, accomplishment, and results;
the funding action for the booster support; the plan-
ning for launch facilities and launch personnel; the
Procurement of booster vehicles and other equip-



S e e ——

e

Launch Schedule

60

JFMAMJJASONDJFM

—SECRET

>

_ 62
MJJAsoubJFMAM.‘JAsono
ok .

—

DEVELOPMENT PHASE APPLICATIONS PHASE
s Successful flight ® Capsule recovered @ Unsuccessful flight
Flight History
Blue Launch Type of Type :
Scout Hight* Designation Remarks

Dl 21 September 4 XRM-91 Telemetry was lost prior 10 fourth stape burnout.

All of the Primaery (vebicle) ofb;'cds'n: gm accoms-
ished; mome of the secondary (payload) objectives
were achieved,

D2 8 November A XRM-91 A second stage mosor failure occurred o T Dlus 60
seconds. The vebicly smpacted spproximately 240
w.m. downrengs. :

D3 7 January A&C XRM-89 The zzx,’:w’, P::]Iiod oroud m" ,:,:d,, m‘zz"fz,
recovered, All o, er primery obiccﬁvawmccbwcd
& were the majority of sec objectives.

D4 3 March A XRM-90 The 172-pound load was losnched successfully,
The test was co;pzu successful. Al m’"zz
secondary objectives were achieved, Valygbly pey-
load experiment deig wore oblained,

D5 12 Apri ALC  XRM-PO The 365-pound peyload wes lunched o 4 be
rejectory. Smp:; the eleven brimary test 5;?‘:-
tives were accomplished and one was  partially
achieved,

D¢ 9 May A&C XRM-89 Indications are thet o conirol motor powey legd be-
came discommected during secomd siage burning and
cmdtbcabn‘clctomlcftﬁroutbc
frajectory. A+ T Plus 81 secomds range safety action
was takesn.

*Type of Flight A = High Altitude Experiments C — Recovery E — BoostGlide
8 — Re-Entry Study D — Orbital
D4 —sm WD!.PR-LQM
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Monthly Progress — BLUE scour
Program Administration

® A Meteorological Information Saotellite System
(MISS) Development Pian was published, and brief-
ings were Prepared for presentation to higher head-
Quarters. The MISS Program will yse BLUE scour
vehicles for placing the 150-pound MISS payload
into a 400 nautical mile orbit. (S)

¢ The section of the SAINT contract work shate-
ment pertaining to BLUE SCOUT support wos received
and comments were furnished. Two BLUE scour
vehicles will be used to place reflector targels in orbit
for the SAINT Program during the BLUE Scour
Application Phase. ()

® Asrequested by Headquarters USAF, information
on proposed methods for BLUE SCOUT support of the
TRANSITY Program has been furnished Headquarters
AFSC. (C)

® A Progrom Requirements Document for the
ASSET Program was received from Aeronauticol
Systems Division, This document lists qll of the test
Support requirements for the Atlantic Missile Range

flight testing of seven ASSET boost-glide models with

BLUE SCOUT booster support. The document was
reviewed and forwarded 1o the Alantic Missile Range
with appropriate comments. (U)

¢ NASA has requested BLUE SCOUT vehicle D-8

support for an August orbital test of o payload that
would check out the airborne and ground-based
components of the MERCURY tracking and commy-
nications network. (C) »

¢ Funding continves 1o, be critical on BLUE SCouT.
No funds have been released to provide for long
leadtime production requirements; likewise, no funds
have been made available to meet current require-
ments for completion of the final development test
vehicle (D-8). Notification of funding for the NASA

MERCURY payload flight has been received. (C)

Flight Test Progress

® The sixth BLUE SCOUT vehicle (D-6) was launched
from the Atlantic Missile Range ot 1600Z on 9 .
The guided, three-stage BLUE SCOUT | (XRM-89)
vehicle was Programmed to boost its 444-pound pay-

navtical miles downronge. Lifi-off, first stage burning
ond separation were normal. Second-stage burning
was normal for approximately 18 seconds. At T plus
81 seconds the vehicle rapidly turned Ileft of the

WDLPR-4-29]

programmed course and @ range safety destruct
signal was transmitted. indications are that a control
motor failed to function as d result of a power lead
which become disconnected or broken during second
stage burning, causing the vehicle to veer off course.
Vehicle impact occurred approximately 160 navtical
miles downrange, Seventy-five percent of the com.
bined NASA-Air Force guided SCOUT-type vehicle
launches have been successful, )

® A contractor, NASA, and Air Force review group
has been established to investigate the D-s BLUE
SCOUT flight test failure. The initial meeting of this
review group will be held on 6 June, {V)}

®  The lounch of the seventh BLUE SCOUT vehicle

(D-8) is scheduled for early August. A guided four
stage Air Force scour lXRM-92l_ will be launched

Figwre 1. Lewuch of 14 sixth BLUE Scouyr vebicle
e Complex 18 on S Moy,
9 vebicle,

i
I
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Facilities

®  Design effort hes been temporarily deferred on
the facilities for SUPPort of the follow-on program.
. Amended construction project justification data
(Form 141) reflecting minimum fodlity’roquircmonk
hmb«nfcmcrdcdroﬂoodqoomn USAF for
review. The missile assembly facility now in use at
the Alantic Missile Range is being condemned by
AFMTC. (u)

WD DR.g0a7
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The SAINT (Satellite Inspector System fop Space
Defense) Program has been established o develop
and domondrqh fooﬁbimy of q Co-orbitqgl satellite
inspector System capabie of rendezvousing with
and ing ing Sutpected hosiile satellites qng
assessing their Mission,

1. Design, fabricate, ang demonsirgte feasibilisy
of a Protolype vehicle Capable of €o-orbifal rep.

capability of rendezvoys up fo 1,000 navtical mijes
with Necessary orbi changes, ‘
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the Radio Corporation of
Confract and Space Technology Loborator
Space Systems Divi

-.wouldboofccsiblcsyshmofprocﬁeolvaluob

the Department of Defense, Subsequently, the fol-
lowing actions have been taken,

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

2. AFBMC approval of SAINT

3. Department of Defense approval
of

1
t
i
z
>
;f

’
;.
g

Phﬂonpby- The Philosophy for development of
the protoiype vehide calls for step-by-step de-
velopment program with o conservative choice of
subsystems and emphasis upon reliability. Ground
tests will provide Gssurance of component capability
and reliability before flight.

Over-all System — Unidentified orbiting objects
will be ocquired, catalogued, and the ephemeris

* accurately determined through the facilities of the

Space Detection and. Tracking System (SPADATS)

WDLPR.L291

sfage, and o SAINT final stage vehicle. This con-
figuration is shown in Figure 1. Later final stage
vehicles having increased maneuvering capability
and additional sensors would be boosted with the
ATLAS/CENTAUR. The final stage vehicle (Figure 1)
will include o radar seeker, launch and homing
guidance system, atfitude control, maneuvering pro-
pulsion and ¢ payload. The payload will include

the feasibility demonsiration. The first flight is

stage vehicle, The demonsiration final stage vehicle
weighs Spproximately 2,400 Pounds. in this dem-

target, in addition 1o the telemetered data of final
stage vehicle performance, will be fransmitted o the
ground station, The image and datq 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 9 a closing of the fingl stage
vehide with the target satellite 1o within 50 feet
and a relative velocity of less than one-foot per
second. Station keeping will be maintained for one
orbital period.

SECDET " ma
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Space Systems Division management of this program
is based upon the associate . coniractor structure

tem through the Ajr Force Command and Control
Development Division, end by the 6594 and
6555th Missile Test Wings, ‘

Facilities

The demonsiration Program will uiilize existing
launch, fracking and data reduction facilities inso-
far as possible. However, some additional groynd

MinunmComondmlhoMmAﬁm
fracking site.

Monthly Progress SAINT

.Program Administration

® The second management meeting was held at
the Space Systems Division on 17 May with the Final
Stage Vehicle contractor (RCA). In discussing man-
agement procedures, Space Systems Division dis-

people (within funding ceilings) to bring the SAINT
Project Office vp to required sirength and alleviate
the in-house overtime problem, RCA, in reporting
the status of subcontracting, indicated that o major
portion of the subsequent negotiations would be
completed by mid-June, ]

® The third technical direction meeling was held
at the Aerospace Corporation facilities on 19 May.
The basic design of the Final Stage Vehicle is under-
going detailed review fo oplimize the configuration
for best performance. it has been determined that,
to provide the required probability of successfuyl
intercept, modification of the DPN-34 acquisition
ond tracking rader to increase its scan angle o

Fa SKECDET-

wniofhing greater than the present x15% will be
required. RCA is conducting an analysis to deter-
mine what the scan angle must be. o}

®  Representatives from the Space System Division,
Aerospace Corporation, RCA, Lockheed Missiles and
Space Division, and Convoir-Asﬁoncuﬁcs have al-
tended several interface meetings. Definition of the
vehicle interface i3 continuing, the initial interface
drafts were published on 14 May. Major differences

~ between the SAINT ond current ATLAS/AGENA

launch vehicle interface designs resulp from the
SAINT concept of effecting guidance and control
from the Final Stage Vehicle. {C

® The work statement for the SAINT target has
been completed ond will be forwarded to selected
Prospective contractors in June. ()

*  The SAINT Program Office has contracted with
RCA 10 accomplish o system study to provide pre-
liminary design data for the complete SAINT In-
spector System. Aerospace Corporation and possibly
the RAND Corporation will indemdenlly conduct
similor studies. These studies will be completed by
31 October. (C)
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X-Ray Detectors
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monagement responsibility

gency was assigned the
for Project VELA on 22

September 1959. On 18 September 1959, ARPA
issved Order Number 102.60 to AFSC for q study

1. VELA4 HOTEL, ioi o
fm' configurasis requesied that o loint workj

(4

omceps of ishod. T
.':”wz‘:‘ ::oﬂ AFSC, be established, The mission of the Technical
ction motoy,
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the Joint Working Group formed subcommittees for
payload, space boosters, and communications and
contvol, :

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 initiafion. The satellites were fo
be piaced in orbits outside the naturgl radiation
beits of the earth and wers to contain X-ray, gamma
ray and neutron detectors. Because of the high cost,
the research program was not approved; instead
a “fimited scope” Program was authorized by ARPA.

satellites will be required in addition to these AEC
flights. Therefore, additional AFSC/AEC programs
will be implemented as follows:

1. Several DISCOVERER piggyback low-alfitude
polar orbit flights which obtain background radia-
tion data below the Van Alien belts.

‘2. A limited number of small long.life satellites

in efliptic orbiss with apogees of about 50,000

nautical miles.

o The DISCOVERER Piggyback flights as proposed
will carry Lawrence Radiation Laberatory experi-
ments consisting of X-ray, gamma ray and neutron
detettors, PENG (profon-chdron-nwtron-gcmma

‘ray) detectors and solid state spectrometers.

¢ The small sateliites as now envisioned will be
launched into an orbit having a 200 navtical mile
Periges and a 50,000 navtical mile apogee. A
small injeclion motor contained in the satellite will
be fired ot apoges, thus raising the perigee to ap-
proximately 35,000 nautical miles. The instrumenta-
tion planned for these small satellites is of a
pre-profolype design and will consist of X-ray,

9amma ray and neutron detectors, Geiger counters,
-alecirosiatic

analyzer and a differential detector

Mly Progress — VELA HOTRL
Program Administration

® The Panofsky Panel on High Altitude Detection
met in Washington, DC, on 19 May 10 discuss the
Proposed “fimited scope’ program. As a result of
the meeting it was decided that the “limited scope”
Program would not meet the Geneva Trealy obliga-

fions incurred by the United States. To replace the

“fimited scope’’ program, the Panofsky Panel recom-
mended to ARPA that an ATLAS/AGENA Program be
approved which is capable of placing two satellites

in orbit simultanecusly, A dociuon on this program
is expected before July. (€ -

® Representatives from the Space Systems Division,
Aerospace Corporation, Lockheed Missiles and

‘Space Division, and the Atomic Energy Commission °

met on 23 May at the Lawrence Radiation Labora-.
tory, Livermore, California, for the monthly VELA

'HOTEL/DISCOVERER Piggyback Program Technical

Coordination Meeting. At Present, four DISCOVERER
vehicles are scheduled fo carry VELA HOTEL nuclear
radiation detectors. Two of these vehicles will be
launched in Avgust and one each in Oclober and

WDLPR-4-29]
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In April 1960, Amendment No. 5 to ARPA Order
No. 54 reoriented the program. The research and
development effort previously directed toward
providing a ground-to-satellite-to-aircraft UMF com-
munications capability for the SAC strike forces was
cancelled. A single integrated ADVENT Program for
the development of a 24-hour microwave communi-
cations satellite replaced the former STEER, TACKLE

_ and DECREE Programs.

On 15 September 1940, the Secretary of Defense
transferred over-all management responsibility for
the ADVENT Program from ARPA to the Department
of the Army. The development responsibilities of
SSD and USASRDL were retained essenfially stotus
quo. The Army was given responsibility for funding
and for over-all systems engineering to provide
guidance and a basis upon which detailed design
data can be evolved by SSD and USASRDL.

PROGRAM OBJECTIVES

The primary ADVENT objecfive is to demonsirate the
feasibility of achieving a military system for micro-
wave communications {surface-to-surface) employing

* satellite repeaters in 24-hour equatorial orbit. The

feasibility of placing a satellite in predetermined

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

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

Phase One. Three ATLAS/AGENA “8* flights,
nominal 5,600 nautical mile orbits, beginning March
1962,

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

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

Launch Schedule

62

63 ' 64

Funded B ' ARMY
Vehicle Con ATLAS/AGENA “B”

NASA ‘ ARMY

ATLAS/CENTAUR

o  —SECRET—
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Monthly Progress — ADVENT.
Program Administration

¢ A formally appointed Management Survey Team
composed of eighteen Hq Space Systems Division
and Hq Ballistic Systems Division personnel will
initiate @ management survey of the General
Electric Missiles ond Spoco' Vehicles Department
(GE/MSVD) on 13 June. )

¢ The GE Orbital Test Plan has been reviewed and
general orbital program requirements have been
discussed at a meeting with GE. Revisions and modi-
fications to the test plan have been initiated and

- will be reflacted in forthcoming documentation. The

third major revision of the ADVENT Orbital Program
Requirements Document, including requirements for
the entire ADVENT Orbitol Network, has been pre-
pared and distributed to the participating contrac-
fors and agencies. (U)

Technical Progress
Booster Vehicles

¢ The final draft of g work statement for a con-
solidated “‘ground’’ wind tunnel test program for all
vehicle configurations using ATLAS as the Stage |
booster has been reviewed and approved by the
Space Systems Division and Aerospace Corporation,
When coordination is completed by all interested
programs, the work statement will be forwarded to
Convuair-Astronautics for preparation of a defailled
test proposal. . (U)

¢ Space Systems Division has directed Lockheed
Missiles and Space Division (LMSD) 10 proceed with
the initial efforts required to accomplish a consoli-
dated “transonic and supersonic” wind tunnel test
program for ADVENT and all other projected
ATLAS/AGENA vehicle configurations. LMSD has
been instructed to submit o detailed test plan and
proportion of cosis 1o be borne by each program
involved in the consolidated test program. (U}

¢ The NASA Ames Research Center has agreed to
conduct preliminary testing of the ADVENT ATLAS/
AGENA configuration as part of a wind tunnel test
program currently in progress. An instrumented
AGENA vehicie has been forwarded to Ames for
these tests. This is a “state-of-the-ort" development
program and will have no financial support from
the ADVENT Program. (U)

® A detailed review of the Prant & Whitney
RL10A-3 engine specification has been completed

WDLPR-4-291

by the Space Systems Division and Aerospace Cor-
poration. Major objections and conclusions regard-
ing the NASA work statement are:

Objections:

1. The engine as defined in the subject specifica-
tion cannot be accepted for use in the ADVENT
Program because its reliability characteristics are
below the ADVENT Program requirements. (C)

2. The specification submitted describes a single
thrust chamber engine while ADVENT requires o
dual system. A dual engine system specification
should be generated for ADYENT. {C)

3. The specification does not require qualification
of the engine. The use of an unqualified rocket
engine in the ADVENT Program is extremely undesir-
able. (C)

4. Further study of the relationships beiween the
engine thrust controller mixture ratio control and
the vehicle propellant utilization system is necessary
to determine if all these subsystems are required
for the CENTAUR vehicle. ({C)

Conclusions:

1. The engine presented in the specification will
not fulfill the function required of an ADVENT
vehicle propuision system. (C)

2. If a dual engine system based on the RL10A-3
common engine is fo be utilized for ADVENT vehicles,
a program to verify the following areas will be
required: (a) reliability, {b) environmental capa-
bility, and [c) qualification test. {C)

¢ All agencies and contractors involved in ADVENT
launches participated in a series of meetings held
at Atanfic Missile Ronge on 8-9 May to discuss
ADVENT Program launch support requirements.
Coordination of Phase | and Phase |} launches was
discussed. Most of the problems have been resolved;
however, some are still being studied and will be
handled as action items for the next launch support
meeting. (U}

Final Stage Vehicles

® A preliminary plan for making use of the four-
month delay in the CENTAUR Program 1o obtain
37,500 hours of ambient reliability testing was
initiated during 11.12 May meetings attended by
Space Systems Division, United States Army ADVENT
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Management Agency, General Electric Missiles and
Space Vehicles Department, and Aerospace. Aero-
space presented a program of acceptance and
sequential testing for the Final Stage Vehicle to the
reliability managment group on 18 May. This plan
is now being written in final form. (U)

o Informal discussions were held .with General
Electric Missiles and Space Vehicles Department as
a pre-review of their Final Stage Vehicle product
improvement proposdl. Weight savings of between
100-150 pounds were proposed as feasible H an
additional 18 10 24 months development time were
made avoilable. {U)

Tracking, Telemetry and Command

® A meeting was held at the National Security
Agoneyon‘any'omicwthologkdmﬂryof
the electronic code generator as designed by Philco

and General Electric and also to discuss the re-start
circultry being studied by General Electric. Repre- -
sentatives of Space Systems Division, Aerospace,
Philco, General Eleciric Missiles and Space Vehicies
Division, and National Security Agency attended the
meeting. NSA will study the Philco and GE pro-
posals and will then issve a final design criteria
document for the code generating subsystem. GE
and Philco will submit complete design circuitry on
their code generating subsystems fo SSD and NSA
by 5 June for final review. (U)

Facilities

e Design of the ADVENT addition to the Kaeno
Point, Hawaii VHF Administration building is being
delayed pending re-evaluation of facilities required
above those presently available for use. It appears
that ADVENT requirements may be met by modifying
existing facilities to satisfy space requirements. (U}
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Project A N. ‘N ‘A

Second Stage — ABLESTAR (AJ-10-104) :

Theust (vocoum) 7900 pounds Program Description
Sorsieg e T e Project ANNA is the tri-service geodetic satellite
Y Propelient TWINA program. The program is designed to satisfy the
(4 VoMK primary mifitary [Army, Navy, Air Force] and scien-
tific (NASA) requirements in geodesy. The Navy has
= Stage -
I First —DM-21A over-all program management responsibility and is
Theust (sea level) 152,000 pounds also responsible for satellite system management.
Borning tiene (s0a level) ::: soconds The Space Systems Division (SSD) was assigned the
| p,.,..-.,,, ' Liquid Oxygen responsibility for booster system management, which
L includes providing the booster vehicles, integrating
payloads to the vehicles, and being responsible for
flight operations from launch through attainment of -
b orbit. On 4 April 1961, the Navy officially directed

the Space Systems Division to proceed with plans for
launching the first ANNA satellite on 5 December
i using the THOR Ablestar (Figure 1) vehicle previously
! purchased for TRANSIT 5A.

Payload Description

The ANNA payload (Figure 2) is a 36-inch diameter
sphere with a bank of solar cells encircling the
package at the equator. The satellite contains an
Air Force High-Intensity Puised Gas Discharge Lamp
1 , for optical measurements, a Navy (TRANSIT) dop-
pler beacon for doppler measurements, and an
Army SECOR Transponder for radio ranging data.
The basic payload structure is the same as the
H ' TRANSIT Navigational Satellite. The payload weight
is 325 pounds. The payload contains high magnetic
permeability rods which will reduce the satellite spin
fo zero by hysteresis damping after a few days on
orbit,

Figmre 1. Two stage ANNA vebicle. > ) Discharge Lomp (Air Force)

Figure 2. Custawsy drawing of ANNA paylosd.
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Figwre 3. ANNA lownch trajectory (50° orbis inclination engle) showing flight path, booster
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Figure 4. Location of ANNA sracking stations,
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Program Objectives

The Objectives of the ANNA Program are to:

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

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

Orbital Performance

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

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

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

The expected accuracy in determination of the
absolute geocentric variance of station positions is
approximately 20 to 200 feet.

Ground Support and Tracking Stations

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

Monthly Progress — Project ANNA
Program Administration

®  On 24 May, representatives of the Navy BuWeps
and the Applied Physics Laboratory expressed a
desire to increase the payload weight and the
orbital altitude of the Project ANNA sateliite. To
compensate for these changes a subsequent de-
crease in orbital inclination may be required. Pre-
viously, the original launch date of 5 December had
been rescheduled to 28 November. A schedule con-
flict with @ NASA launch may require that the ANNA
launch be rescheduled for 21 November. (C)

WDLPR+4-291
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Program History—Competition for the DYNA SOAR
study contract was initiated in 1958 and resulted in
the Bosing Airplane Company and the Martin Com-
pany being awarded the follow-on contract to more
fully define their proposed approaches. in November
1959, following review and evaluation of the
Boeing/Martin detailed studies by a Source Selection
Board, it was announced that Boeing had been
selected as the glider and system integration prime
contractor, with Marlin furnishing modified TITAN
ICBM’s for booster support. The conceptual phase of
DYNA SOAR concluded with a study program re-
quirement known as Phase Alpha. The objective of
this study was to reaffirm proposed glider design.
In April 1940, Phase Alpha was completed and re-
sults were presented to the Department of Defense.
On 9 May, formal approval of the DYNA SOAR Step
| Program was received by AFBMD/BMC from
WADD/ASC. ’

During the period covering 4pl'09l‘§ﬂl go-ahead to
the end of CY 1960, efforis on the program were
concentrated on design refinements to TITAN [ and
possible. increased booster performance to accom-
plish program objectives. Studies on booster capa-
bilities revealed many favorable factors on cost, fime
and expanded objectives by use of the XSM-688
(TITAN 1) as the booster. Results of these studies
were presented to Headquarters USAF ond the
Department of Defense. Headquarters USAF directed

FIRST - SECOND STAQE SEPARATION

use of TITAN Ul as the SYSTEM 620 DYNA SOAR
Step | Booster. Formal direction to use TITAN 1l
was received by AFBMD/BMC from WADD/ASC on
13 January 1961. Effective April 1961, the symbols
for AFBMD/BMC and WADD were redesignated $SD
and ASD, respectively.

Program Objectives—The DYNA SOAR Program will
explore the possibilities of manned flight in the
hypersonic and orbital realms. The program will
proceed in three major steps from a research and
test phase to an operational military system. In Step
I, a full scale, minimum sized manned glider will be
developed. A modified version of the TITAN Il ICBM
will boost the glider into hypersonic flight at veloci-
ties up to 22,000 fi/sec and permit conventional
landing at a predetermined site. In Step I! the glider
will be tested, using a more powerful booster to
achieve orbital velocities. This phase may be .ex-
panded into an interim operational weapon system
providing all-weather reconnalssance and satellite -
interceptor capabilities. The objectives of Step Il are
fo test vehicle performance between 22,000 fi/sec
and orbital velocities; and to gather re-entry data
from various orbits; and to test military equipment
and man-machine relationships. Step Hi will provide
on operational weapon system with a vehicle that
will operate primarily in a hypersonic glide, be able
to maneuver within the aimosphere, and be able to
make a conventional landing ot @ predetermined

.WDLFR 4291
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site. The capability of DYNA SOAR type systems to
perform these programmed missions appecrs attrac-
tive as a result of studies made to date. The missions
under study are: reconndissance (manned and un-
manned); air and space defense; sirategic bombard-
ment and logistics support. Manned and unmanned
versions are being considered where applicable.

Flight Program — Step | includes twenty air-
launched, manned flights with the glider being
dropped from a 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. Fights
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-
wesk intervals. The range from Wendover AFB,
Utah, to Edwards AFB is adequately instrumented
for the tracking and telemetry required during the

* airdaunched fests of the DYNA SOAR glider. In-

strumeniation- sites for the AMR launches will be
located ot Cape Canaveral, San Saivador, Maya-
guona, Anfigua, Santa Llucia, and Fortaleza. In
strumentation, tracking, and recovery ships will be
provided to supply additional support for the AMR
launches. Landing facilities will be provided ai
Fortaleza, Brazil; Santa Lucia, Lesser Antilles; and
Meyaguana, Bahama Islands.

Program Responsibilities — Steps | and 1i of the
DYNA SOAR Program are to be conducted by the
USAF with NASA participation. USAF will provide
program management and technical direction, with
ASD having responsibility for over-all system man-
agement. .

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

Technical Approach—AFBMD’s technical approach
to meet the objectives of the program are:

1. Modifying a TITAN 1l ICBM by adding stabiliz-
ing fins; strengthening the holddown and skirt area,
infertank and interstage sections; redesigning the
guidance bay; incorporating a malfunction detec-

tion system.

2. Modifying the XIR 87-AJ-5 and XLR 91-AJ.5
rocket engines to obtain structural compatibility with
the modified booster; include malfunction detection
system shutdown and fail safe systems.

3. Modiﬁeoﬁon of an AMR launch pad.
4. Provide an integrated launch countdown.
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Monthly Progress — DYNA SOAR
Program Administration

® Design criteria for the DYNA SOAR launch com-
plex at the Atlantic Missile Range has been reviewed
and approved by the Facilities Working Group {U)

¢ Aerospace Ground Equipment to support the
auxiliary systems functional test stand has been re-
leased for fabrication. Release of this equipment ot
this fime will allow the AGE design 1o parallel the
airborne equipment engineering. (U)

¢  On 12 May, the DYNA SOAR Program — Step I
Technical Evaluation Board determined their findings
which were thereupon presented to and accepted
by General R. E. Greer. The Board Chairman then
presented the findings to the DYNA SOAR System
Program Office on 16 May. (U)

® As a result of an Space System Division/Aero-
space study of the DYNA SOAR booster ionization
problem, an SHF telemetry fransmitter has been
recommended for installation in the second stage.
It is believed that a VHF transmitter would be
“"blacked out” due to shock and plume ionization
during staging and the last porfions of boost. Loss
of telemetry data is considered to be unaccepiable
during these times. (U)

o Pulse cdc modulated (PCM) telemetry with high

level inputs is also recommended for the DYNA SOAR

booster. PCM telemetry is scheduled for use on
TITAN Il High level in fieu of low level inputs will be
necessary due io the noise problems. )

® A decision has been made 1o use the three axis
reference systems (TARS) which is presently installed
in TITAN 1, for the DYNA SOAR. While the TARS
system is not considered to be a state-of-the-art
development, it is felt that the cost of developing o
new reference system for DYNA SOAR would be
too high. (U}

¢ A Program Element Breakdown (PEB) which ori-
ents hardware and functional subject areas of the
DYNA SOAR Program was revised at an 11-12 May
meeting at the System Program Office, Wright.
Patterson Air Force Base. The new PEB is intended
for system-wide use for the System Package Pro-
gram, Confractor Program Plans, Statements of
Work, Program Evalvation Procedures (PEP), cost

-estimation and reporting, scheduling, and optionally

internal files system. (U}

¢ On 16 May, negotiations for the definitization of -

Aerojet-General Corporation letter contract through
30 September 1961 were concluded. (U)

WDLPR-4-291
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) Project MERCURY represents the transitional threshold
between this nation’s cumulative achievements in
space research and the beginning of actual space
% fravel by man. The primary program objective is to
2 place a manned satellite into orbit about the earth,
and to effect @ controlled re-entry and successful
recovery of the man and capsule. Unmanned bal-
=2 listic trajectory and unmanned orbital flights will be
v used to verify the effectiveness and reliability of an
= extensive research program prior to manned orbital
z flights. The program will be conducted over a period
" of approximately four years. The initial R & D flight
- fest was accom, ed successfully in September
1959. The total program accomplishment is under
the direction of NASA. The primary responsibility
of Space Systems Division to date consists of: (a) pro-
viding 15 ATLAS boosters modified in accordance
with program objectives ond pilot safety factors,
and (b) determination of trajectories and the launch-
ing and control of vehicles through injection into
orbit.

Maijor contractors participating in the Space Systems
Division portion of this program include: Aerospace
Corporation, systems engineering and technical
direction; Convair-Astronautics, modified ATLAS
boosters; GE/Burroughs, ATLAS guidance equip-
ment; and Rocketdyne, engines. All of these com-
panies also participate in launch operations, special
studies and engineering efforts peculiar to Project
MERCURY requirements.

Tbe MERCURY astromomical symbol (3 )
with tbe "R” for Reliability will be a-
tached o those components and missile end
© stems which bave been selected and accepted
for use im boosters idemsified for Project:
MERCURY.
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Flight History
MERCURY
Flight Launch Date  ATIAS No. Remarks

Big Joe | 9 September 10D Flighs test objectives were achieved to
such a bigh degree that 4 second, simss-
lar flight was comcelled, The capsule

o was recovered intact,

MA-1 29 July 50D After ome minute of mormal flight
guidance, rate, track lock, and telems.
¢try were lost and ibe vebicle was
destroyed. The exact couse of the mal-
fumction bas not been med,

MA-2 21 February 67D Test analyses bave beew completed and
all booster and cepsule test objectives
were achieved,

MA-3 25 April Vebicle destroyed after 43 seconds of

100D

fiight by the Remge Safety Officer.
Programmed pitch and roll functions
failed to occur and Rasge Safety cvi-
teria weve violated. Investigations to
detormine the cause of programmer

X Successful flight
0  Unsuccessful flight

CONFIDENTIAL
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Monthly Progress — Project MERCURY
Flight Test Progress
MA-2 Flight

® The MA-4 launch has been rescheduled for early
August. The decision to incorporate severol engineer-
ing changes recommended by the ATLAS 100D
{MA-3) investigation board resulted in this schedule
slippage. The autopilot system and the Abort Sens-
ing and Implementation System were affected by

‘these changes. The scope of the over-all MA-3

Investigation was increased by a flight programmer
fallure discovered during preflight testing of ATLAS

12E (R&D). Analysis of this fallure and the ATLAS

100D failure resulted in the recommendations men-
fioned above. The impact of these changes has been
fo delay booster delivery from early May o late June
with corresponding launch delay. ([C)

WDLPR-4-291

® ATLAS 88D, the first booster modified to the
“thick” skin configuration, is scheduled 1o support
the MA-4 launch. Capsule No. 8, recovered after a
successful abort during the MA-3 launch, is being
reworked by McDonnell Aircraft Corporation and will
be mated with this ATLAS booster to form the MA-4
vehicle. (C) )
® Flight objectives remain as reporied in the April
-, "'Space Systems Division Activities” Report. (U} .

Technical Progress

# The decision to proceed with a fest program for
incorporation of baffled injectors on the MA-5
(formerly MA-2) engine system has been temporarily
delayed because of several anomalies which were
exposed during a similar test pragram on the MA-3
engine system. This modification was to be incor-

" porated in an effort to reduce the probability of

rough combustion following engine ignition. (Q)
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Progrom Responsibliities — The RANGER NASA
AGENA “B" Program is the over.all responsibility
of Headquarters NASA. The responsibility for the
space croft has been assigned to Jet Propulsion
Laboratory (JPY for interplanetary invesligations
ond Goddard Space Flight Center {GSFC) for the
sarth satellite programs. The booster system wos
delegated 1o Marsholl Space Flight Center {MSFC)
who in turn assigned Space Systems Division the
responsibility and avthority for the over-all accom-
plishment of the booster program, .

Under NASA Order No. $4601-G the Ajr Force is
supporting the NASA AGENA g Program. This will
permit NASA to take full advantage of the technical
and operational background and experience devel-
oped by the Air Force in space booster projects;
permit contractors 1o discharge their contractual
obligations with NASA and USAF utilizing already
established management relationships, insofar as
practicable; and provide NASA the benefits of

already established for USAF programs employing
the same basic vehicles as those scheduled for this

program,
The ATLAS and THOR first stage boosters waere allo-

cated to NASA for the missions planned through
1964. Contractual action was initigted with General
Electric (GE) and Bell Telephone Laboratories (8TL)
for the guidance systems necessary for the respec-

tive boosters.
Letter contract AF 04({647)-592 was awarded to

Lockheed Missiles and Space Division {LMSD) for
procurement of ning AGENA “B" sqcond stage
boosters. This contract afso includes modification to
Stand 12 ot AMR, conversion of the Polaris static
test stand at Santa Cryz Test Base; and procurement
of Aerospace Ground Equipment o checkout,
handle, and launch the AGENA “g* booster,

Ll
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RANGER Satellite Missions

The RANGER Program is a series of five deep space
probes to be launched from the Atlantic ‘Missile
Range (AMR) on the ATLAS/AGENA B boosters
system. Jot Propulsion Laboratories {JPL) under con-
tract from the National Aeronautics and Space
Administration (NASA) is responsible for the missions
and providing the space craft hardware. The mis-
sion of the first two RANGER launches will be an
interplanetary investigation in support of the
follow-on lunar impact mission. The orbit will be
highly elliptical near escape velocity and have an
apogee of approximately 625,000 miles. The space
craft is planned for one orbit with approximately o
50 day period. The remaining three launches will
impact the surface of the moon and transmit scien-
fific information back o the earth. Experiments are
designed to measure seismographic disturbances,
temperature changes and impact acceleration. These
Ranger space crafts will also have the capability of
accomplishing o mid-course maneuver 10 correct for
minor errors in the trajectory,

The ATLAS/AGENA *B" booster system will include
the standard ATLAS “D** first stage booster with
GE Mod Il G guidance system. The second stage
will be @ modified AGENA B second stage booster
similar to those used in several Air Force space
programs. The only major change to be incorporated
for these missions is the capability to separate the
RANGER space craft and fire o refro rocket to pre-
vent the AGENA “B" from hitting the moon. Lunar
impact of the AGENA “B" is not desired due to
its unsterile condition,

The RANGER Program will be the initial launch by
NASA of the Air Force developed AGENA g sec-
ond stage. Maximum effort is being given toward
using the same components that have been flown
on the Air Force missions.

NiMBus

NIMBUS is ¢ 650 pound earth oriented stabilized
satellite 1o be placed in o “high noon” circular orbit
ot 600 miles cltitude. This satellite is intended to
serve as o platform for experiments designed to ex.
plore the meteorological process of the earth’s at.
mosphere. Experiments include full picture coverage
of the clouds over the entire earth, electromagnetic
rediation maps of the earth, and the dtmosphere
around the earth and other experiments to deter-
mine the effect of the sun on the atmosphere.

A total of five NIMBUS satellites will be put into
orbit by the THOR/AGENA B booster from Vanden.
berg Air Force Base, The first launch is schedvuled
for June 1962 with subsequent launches every six
months, The booster system will be the same as used
on Topside Sounder and the Communication Satel-
lite with slight modification o accept the larger
payload.

WDLPR-4-291
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TOPSIDE SOUNDER SATELUTE MISSION (5-27)
The primary objective of the $-27 Sotellite is the
examination of the structure of the ionosphere from
above in a manner similar 1o that now being done
by ground-based ionospheric sounders. In particvlar
the objective is to obtain information about the
ionosphere in the region above the F layer maxi-
mum. Other objectives are to measure the cosmic
noise level and determine the plasma frequency ot
the alfitude of the satellite.

The Topside Sounder (S-27) will be launched on
board @ THOR/AGENA “p* booster system - from
Vandenberg Air Force Base into @ 540 n.m. circular
orbit. This will be the first Pacific. Missile Range
lounch in this program; however, it will be similar
to previous Air Force THOR/AGENA B lounches from
Vandenberg Air Force Base.

The THOR/AGENA “B" booster system will be com-
posed of the standard DM-21 THOR booster with
Bell Telephone Laboratory guidance systems and
AGENA “B“ second stage similar to the one used

WDLPR-4-291

in the RANGER launches from Atlantic Missile Range.
Minor modifications will be made to the AGENA to
make it compatible to the mission; however, maxj-
mum use will be made of the experience developed

. in the RANGER Program.

COMMUNICATION SATELLITE MISSION (A-12)

The primary objective of Project Echo A-12 is the
demonstration of a space craft deployment and
rigidization technique applicable 1o passive com-
municafions satellites. Development of the space
craft will be undertaken by the Langley Research
Center. The Communication Satellite (A-12) will be
launched into a 650 n.m. orbit aboard the THOR/
AGENA “B" booster. The shroud which surrounds
and protects the Communication Satellite will be the
same general shape as the S-27 except the length
is reduced 1o accommodate the shorter space craft.

~CONFIDENTIA} ta
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© LUNAR TEST VEHICLE (ATLAS)
O’ LUNAR IMPACT (ATLAS)
O SCIENTIFIC SATELLITE (ATLAS)

@ COMMUNICATION SATELLITE (THOR)
¥ METEOROLOGICAL SATELLITE (ATLAS)
% BACKUP VEHICLE (THOR)

Note: Lunar flights will be launched from the Alantic
Missile Range; all others will be made from
Vondenberg Air Force Base.
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Monthly Progress — RANGER-NASA
AGENA B

- Technical Progress

o The ATLAS 111D booster (RA-1) was accepted
by the Air Force on 25 May. Following air shipment
to the Alantic Missile Range, the booster completed
its receiving inspection and was erected on Stand 12
on 29 May. No serious difficulties have been en-
countered to date. (U}

o The AGENA *'B" second stage vehicle for RA-1
was accepted by the Air Force on 29 May. It was
transported by air to the Atlantic Missile Range and
arrived on 30 May. Present plons call for mating
with ATLAS 111D on Stand 12 on 14 June. A daily
work schedule has been established which will per-
mit oll work to be completed before the 26 July
launch date. (C)

e Stand 12 modifications have been completed.
Despite an initial delay incurred becouse ATLAS 90D
was not launched on schedule, the modification of
the stand, including the installation of a stronger
umbilical tower, has procesded on scheduie. The

Figure 2. Arvival (right) of ATLAS
booster 111D = Missile
Range Stend 12. Erection of the
booster (below) occurred om 29 Mey
in pnﬂnﬁo- for the 26 July
RANGER lawnch.

WDLPR-4-281

AGENA facility checkout vehicle has been installed
and stand checkout was accomplished satisfactorily.
The only work remaining involves instolling the
ATLAS to checkout the ATLAS portion of the stand.
This work is in process at the present time. No prob-
lems have been encountered. (U)




Fi, 3. I Seam
checking the IRFNA veloy
complex at Atlamtic Missile
BT Asbonsh o
was A

the modification proceeded
om schedule,

Figwre 4. Lifting the AGENA
g s
e
Stand 12. Tb’;c :Iald‘bn been
wodified t0 s RANGER
Program s, Checking
clearence with the
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A. THIRD STAGE — X-248 (Allegany Ballistic Lab.) l

" Theust ot altitude 3150 pounds A
Specific impulse (voc) 250 seconds o
Total impulse 116,400 Ibs/sec
Burning Time 37.5 seconds
Propeliant Solid B8

B. SICOND STAGE—AJ10-42 (Aerejet-General) -

SOUNFHENTHAL

A

Theust ot oltitude 7700 pounds
Specific impulse (vac) 271 seconds
Tolol impulse (min) 870,000 Ibs/sec
Burning time 1135 seconds
Propeliant Liquid

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

Figure 1. TRANSIT 1A ihree stage flight vebicle.

The TRANSIT Program consists of the flight testing

of eight vehicles to place 200-350-pound satellite
payloads inte circular orbits of 400 to 500 navtical

miles. The program is designed to provide extremely
accurate, world-wide, all-weather navigational infor-
mation for use by aircraft, surface and subsurface
vessels, particularly in relation to POLARIS missile
firings. The ARPA Order for TRANSIT 1A was inifiated
in September 1958 and amended in April 1959 1o

HANDLING 2ING

LAUNCNHING SUPPORT TUSE

SOLAR CRLL
BANK

TSLEMETER
NICREL-CADMIVM
BATTERIES

NICKEL.CADMIUM
SATTRRIES FOR SOLAR
POWER SYSTEM

OUTER AND INNE
LACING RING
SHVER.
iLa-100)

TRANSMITTER TELEMETER

BATTERINS

Figare 2. Cut-away drgwing of TRANSIT 1A payload
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(NAV 1).

CONEINENTHAT

TRANSIT 34 lewnched from Adlansic Missile Ronge

FRARED SCANNER

add TRANSIT 1B, 2A and 2B flights. The TRANSIT
3A and 3B flights were initiated by a Navy MIPR,
dated 18 May 1960. Because of the successful
TRANSIT 2A launch and excellent payload per-’
formance the Navy elected to launch TRANSIT 3A
rather than 2B. TRANSIT 2B was scheduled to carry
the same type payload as was carried on the 2A
flight, Subsequently, the Navy initiated requests for
TRANSIT 4A, 4B, 5A and 58. ‘

The program was originally authorized by ARPA
Order No. 97-60, which assigned AFBMD responsi-
bility for providing the booster vehicles, integrating
payloads to the vehicles, and flight operations from
launch through attainment of orbit. The TRANSIT
project was transferred to the Navy on 9 May 1960.
The Navy has now assumed both the administrative
and lechnical responsibility for the TRANSIT pro-
gram.  Payload tracking responsibility has been
assigned to the USN Bureau of Weapons, Applied
Physics Laboratory is the payload contractor.
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SICOND STAGE — ABLESTAR (AJ10-104) ' GREB
Theust (vacvum) 7900 pownds ’ ‘
-1 $pecific impulse (vacuwm) 277 seconds )
Burning time 296 soconds ,
Propeliant - Jwmia _ '
. FIRST $TAGE -~ THOR MM SPIN TABLE
Thrust (sea level) 152,000 pounds
Spucific impuise (sen level) 247 seconds
Burning time 163 seconds .
' Propeilant qmquld Oxygen INJUN
' TRANSIT 4A
! - PAYLOAD
B —— Ablestar
' : ' ADAPTER
]
:Z \Abkuar
EI-ECTRONICS
Figwre 4. Poyloud orangoment for TRANSIT 44 fiéghs.
Figwre 3. Two vebicle wsed for
TRANSIT 1B ::“ swbseguent fights,
Program Objectives

1. Provide accurate navigational reference informa- Payload Description The TRANSIT 44 payload

tion for POLARIS launches.

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

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

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

Launch Plans Al vehicies will be launched from
Complex 17 at the Atiantic Missile Range. Launch
azimuth will vary between 45.5° and 140°* for each
flight. :

is shown in Figure 4. The payload consists of three
Separate assemblies and has o total weight of 300
pounds. The TRANSIT payload (175 Ibs) is the next

step in the Navy Program to develop an operational
navigation system. The payload is a short cylindrical

- shape as opposed 10 the spherical shape of all the

previous payloads. The new shape is close to that
which is proposed for the operational system pay-
loads. The second satellite, the INJUN payload,
(40 Ibs) is under the cognizance of Dr. Yan Allen of
the Siate University of lowa. It will perform radiafion
measurements. The third satellite (55 ibs) is @ Naval
Research Laboratory GREB with deteciors 1o study
solar emissions. Thers is also 30 pounds of inter.
connecling siructure consisting of a spin table to spin
the GREB, springs to separate the payloads, and
supporting brackets for the launch phase.
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Launch Sch'odulo.

59 60 6l 62

J]als]o]n]o J"F,MIAIM,J'J,AIS,O'N,D alsluhlnlalala[slolulo J|r|mfau]s
TRANSIT FLIGHT NUMBER
1A 18 2 A 3B 44 4B
0 *| | ' *i 1 1 1
) T8 “F
. ORBIT INCLNATION ANGLES  A. 50° B, 675 C.285
% Attcined orbit successfully 0 Failed o attain orbif
Flight History
TRANSIT Thor  Ablestar
Ne, Launch Date No. No. Remarks
14 17 September 136 - The three-stage vebicle was laanched from Siend

174 at the Atlentic Missile Range. The poyload was

1B 13 Aprid 257 002 The Thor Ablester boosted satellite was lasenched
from Siand 17B & AMR. The satellite was placed
wmto orbit. The Ablester s0cond siege (on sss frse
fight sest) fired, shus off, coasted, and them restarsed
8 space,

24 22 June ) 281 003 A dead peyload, comsisting of TRANSIT 24 dins
: GREB (which siudied soler emissions), was placed
o orbit by the Thor A, vebicle. A propellens
slosh problem, discovered ix the second stage, bas

been corvected,
34 30 November 283 006 TRANSIT 34 fasled 10 achisve orbis whey the firss
. . stage Thor shut dows Promatwrely, after a failure
in she main engine ewsoff circuisry, Staging occurved
ndtbcnaondmgcporfomdﬂo»iullymﬁlit

, was cwt off and destroyed by Renge Safery.
3B 21 February 313 007 TRANSIT 3B swes Lawnched with only parsial success,
The Ablestar stage failed 50 restars in space and the
peyloads did nos separate. Althongh no definite cause
bas yer bmdotmd,tbocoamgdniah the
Ablestar programmer i; considered the mos probable
casse of malfunction.

M4
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Monthly Progress — TRANSIT
Program Administration

‘@ During the TRANSIT System Coordination meet-

ing held on 27 and 28 April, U.S. Navy personnel,
confractor representatives, and Space System Divi-
sion personnel reviewed all aspects of the TRANSIT
4A and 4B launch vehicles. At this time TRANSIT 4A
was rescheduled for launch on 1 June and TRANSIT
4B for 22 August. However, because of delays en-
countered by the Atlantic Missile Range in the move-
ment of the downrange tracking station from .
Pretoria, Union of South Africa, to Puenta Arenas,
Chile, the launch of TRANSIT 4A has been resched-
vled to 27 June. (C)

N
e -

—

N

Figure 5. Installing TRANSIT 4A DM-21A booster on
Atlantic Missile Range Stand 178 . . . Lifting the
booster from the transporter. . . Lowering the booster
on the stand . . . Work platforms being lowered
around the booster.

WDLPR4251 -SECRET M
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®  The TRANSIT 5A vehicle has been assigned to
launch the ANNA-1 satellite. The vehicle formerly
assigned to TRANSIT 5B is now scheduled for launch
in March 1962 with an unspecified mission.  (C)

Technical Progress

* Both stages for the TRANSIT 4A vehicle are
presently undergoing checkout at the Atlantic Mis-
sile Range. The DM-21A first stage, seriol number
315, was placed on stond on 11 May. Revised C-
Band beacon antenna patterns have been trans-
mitted o the AHantic Missile Range. The revision

of the patterns resulted from the addition of two
antennae designed to facilitate tracking the Able-

star second stage in orbit. (U)

TRANSIT 48

® Integration of the Bell Telephone Laboratories
guidance system into the TRANSIT 4B booster is
proceeding on schedule. (U)

o The orbit determination task for TRANSIT 48
and subsequent vehicles has been assigned to the
Satellite Test Center at Sunnyvale, California. (U)

Figure 6. installing the engine noxzle
extension on the Ablestar vehicle . . .
Raising the vehicle into the gantry
for Indclﬁl-:on ondfln DM-21 b:oshr cee
, liquid oxygen tank is in the
background.. . . This launch is
scheduled to occur on Id-June.

£
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® As in any defense system, the BAMBI system
can be saturated. A hostile nation could reduce the
effectiveness of the system by concentrating his
launch sites in o given area and launching his
missiles in a salvo of less than one minute. The
possibility of a nation resorfing to this strategy is

- difficult to evaluate. The system does possess, how-

ever, very attractive characteristics which enable it
1o be extremely effective against dispersed launches
and against missiles with long burning times. These
characteristics enable the system to be particularly
svited to defense against mobile ICBM launches,
space launches, aMacks from minor missile powers,
accidental. launches both friendly and hostile, and
against sustained ICBM launches ofter the first
onslaught of a general war. The number of orbital
interceplors required for these missions is con-

siderably less than that required for compact salvos. -

Program Status

® ARPA directed SSD 1o undertake three or more
selected systom design studies. The objectives of
each of these studies included: performing detailed
design studies of the satellite, interceptor and de-
ployment package; analyzing the design require-
ments for the support systems; and analyzing the
technical, econoemic, and operational feasibility of
the system design. A second part of the study will
be to conduct detailed analyses, simulation, and
experimental testing of the critical components and
techniques essential 10 establishing technical validity
of the design. A Space Systems Division Source
Selection board convened on 13 February 1961 and
nvlwodihopmponolswbmimdbytbovcﬁous
bidders. On 15 March the board results were briefed
to Hq AFSC and on 15-16 March ARPA was briefed.
In April 1961, an announcement was made to the
bidders in the competition that in ARPA's opinion
no sufficiently unique or promising proposal was
received which warranted a sysiem design contract.
Because' of this, SSD presented o detailed BAMBI
Program Briefing 10 General Schriever, Commander
AFSC, on 15 May 1961, and Dr. Ruina, Director of

ARPA on 16 May 1961. At his request, the Under
Secretary of the Air Force was not briefed. In this
briefing, it was proposed that three selecied con-
tractors conduct one-year technology studies on
specific technical problems associated with o multi-
ple interceptor satellite concept, a single interceptor
satellile concept, and advanced interceptor con-
cepis. In_ addition, it was proposed that primary
system analysis, integration, and evaluation studies
be accomplished by The Aerospace Corporation.
As a result of this briefing ARPA will amend exist-
ing orders to implement a BAMB| Program effort
essentially as that proposed by SSD.

¢ SSD has been working with ARPA and the
cognizant Divisions and Centers of AFSC 1o define
o program of BAMSI oriented applied research
which will provide essential data and techniques.
Extensive and expanded effort is required in: infrg-
red torget radiation, background, ond . blackout
measurements; hypervelocity kill mechanisms, hyper-
velocity interceptor guidance and conirol techniques;
interceptor propulsion; and countermeasures and
infrared equipment techniques. A substantial program
of kill mechanisms has been approved by ARPA.

Management

® In October 1960, a decision was reached that

" ARPA would refain program responsibility and fund

the major part of the program in FY 61. $SD was
refained as the executive project agency to integrate
the system studies and applied research programs.:

® Al the work under the present phase of the
BAMB! program, whether it be on contract with
industry or placed through another AFSC organi-
zation, is under the technical management and
direction of $SD. The Aerospace Corporation is

" assisting SSD by providing technical assistance and

evaluation services. Under present plans, this phase
of the program will provide data by July 1962,
from which an evaluation can be made as to the
technical feasibility of the BAMBI system.

Monthly Progress — BAMBI

Program Administration

® ARPA has issved amendments to three standing

" ARPA Orders directing a one-year reoriented BAMBI

N2 SECRET

study by Hughes Aircraft, Convair-Astronautics and
Space Technology Laboratories. ARPA aiso issued
an order directing a “study of target and back-
ground signal noise experiments” calied TABSTONE.
These orders have been accepted by the BAMB|
Program. (U)
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DM-21/ Ablesiar M—zl/M/ DM-21/AGENA 8 HTAN U ATLAS D/AGENA B
30 Xs 8000

ABLE—1,—3 ond —4. . COURIER ....... e NASA AGENA “B” . _ .
ABLE—4 ond —5. .. .. DISCOVERER (1 thry 15)
ADVENT (Phase One) . . . DISCOVERER (16 thru 19) _ SAINT ....... e
ADVENT (Phase Two). . . DISCOVERER :20 and subs)f Bl Tieos RECETTETS
ADVENT (Phase Three) . -
ANNA ) DYNA SOAR ....... .. TRANSITIA . ........ _
BAMBI ... .l MERCURY ......... ... TRANSIT 18 thru 58. ..
MIDAS (1and 1I) . ..... VELA HOTEL .... ...

MIDAS (il and subs). . . .
NOTE: Light type indicates completed programs  Bold type indicates active programs

P2 SECRET WDLPR4251 '_-

E2 ]




LAUNCH CAPABILITIES

7~

CALCULATION

7
24 HOUR EQUATORIAL ORBIT
, - .

/
l

20’“ r v L v L} v ' v | M L) v L4 v ) i T
= ATLANTIC MISSILE RANGE EASTWARD
== PACIFIC MISSILE RANGE POLAR

10,000 ——& 24 HOUR EQUATORIAL ORBIT .

< ~ LAUNCHED FROM THE ATLANTIC
Y ‘\\ < \\ MISSILE RANGE (Payload capability

§ - 5,000 A ‘\‘\ < \rodueod because of yow maneuver)
. \ -
i 3,000 \\\ \\\\ \\‘\\\
3 \\\\ \\ \s_\ N
E VS ror. N N ATAS D- |, SATURN C-1
- ' \AGENA B\ CENTAUR ~
5 ',000 ) ¥ \\ Q AN “ - N

A | AY ) N 5 N
w LI 1 \ R, Y AN AN A
Q LI N\ KN N\ YN
= 500 LI Y | \ N\ Sy
E AP \ NN AN
=B | JTOR-ABLBTAR\ \ - \\ KN

i D- N

BLUE scout AceNa s N\ )\
{ Atas o |\ A
N! \ \
! %, '} \
! [N A P N P 11 { Lo L. 1 .
Y 5 10 15
PAYLOAD — 1000 LBS
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BOOSTERS

H ~ Douglas Aumff Com,

T OR g M‘V
DM-18 DM-27 DM-21A
Wﬂgl’lf 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 — feet ’ 613 559 : 60.5
Engine — Rodtetdym Division of North American Aviation MB-3 Block | MB 3 Block i MB 3 Block |
Thrust — s, (seq level) 152,000 167,000 152,000
Spec. Impulse — Ib.-sec/Ib. (seq level} 247.0 248 247
me — seconds 152 163

o.,:::::;';.u T'yolopbono Laboratories series 400 @ @ . ‘ . . @ @ .
ATL AS - Convclr-As'fonauﬂcs : s um .

Weight — dry : 15,100

go:l RP-lhq o 74,900

idizer — Liquid Xygen 172,300

Total : 262,300

Height — feet . &9

Engmc - Rockotdym Division of North American Avigtion MA-5

lbs (sea leve))

. 309,000

Sushlmr 57,000

Yernier ' 2,000
Spacific Impulse — Ib-sec/1b, (sea level)

Booster 25
Sustcincr 14,
Guidance — Radio Mod H/1)) — General Eleciric {radar), Burroughs (computer) @ @ @

TITAN IT — ™he Martin |

FBRST STAGE sscouo STAGE

Weight — dry 12,231 5,375
Fuel — ~ NyH,/UDMH 83,713 ‘ 20,200
Oxidizer — -N,O, 161,632 37,702
Total 257,576 63714

Height — feet {combined firg and second stage) : 90 '

Engine — Aerojet-General eral Corporation XLR87AJ.5 XIRO1AJ.5
Thrust — Ibs, 430,000 (seq lovel) 100,000 (vacuum)
Specific Impuise — Ib-sec/Ib. 258 (seq lovel) 314 (vacyum)
Burn Time — seconds 146.3 181.9 :

Guidance — — Radio Mod 1] —. General Electric (radar), Burroughs (computer) '

UPPER STAGES

A
’ B 25r 3o 30 XS 8000
Allogcny Ballistics Asrojet-Generq|
Laboratory Corporation

Weight — wet 60 100
Propellant — Solid 459 870
Total 519 970

Height — feet 6.5

Engine .

Thrust — [bs, {vacuym}) 2,750 7,985
Specific Impulse — lb-uc/lb (vacuum) ‘254 4

Burn Time — seconds
OB |
P4 ~-SECRET WDLPR4.20)



AGENA - Lohesd Missiles and $pace Division
® ENGINE MODEL — Bell Aerospace Systems I YLR-81 Ba-3 Xl-ll-ll Bo-7 xm.n Ba-90®

Weight — inert " 1,262 1,328 1,346
Fuel — UDMH
Oxidizer — IRFNA :

@otal 8,165 14,789 14,807
Height — foet 14 - 19.5 21
Engine . '

Thrust - Ibs. {vacuum) 15,600 15,600 16,000
. Specific impulse — Ib.-sec/lb. {vacvum) 277 o 277 290
Burn Time — seconds 120 2400 24@

ABLE Series -Ammsmml Corporation

%

i AJ10-42 AJIO-IOI A.no-uu
(Ablestar)

. . (and -118) {and -101A)

Woeight — wet ’ 1,247 - 848 1,297
Fusl — UDMH 875 849 2,247
Oxidizer — IWENA 2,500 2,461 6,227
Yotal 4,622 4,178 9.7

Height — feet 18 16 15

Engine : ’

Thrust — Ibs. (vacuum) 7,670 7,720 7,900
Specific Impulse — Ib-sec/Ib. (vacuum) 267 . 248 277
Burn Time — seconds - 13 296

PO0® O0P® O™
'CENTAUR comair-Aswroncutics

w.F::.l:: - :;y 2,8910 CENTAUR modifications
— Hydrogen - necessary o meet
Oxidizer — Liquid Oxygen - ADVENT mission are
- Total . 32,000 being determined
Height — feet : 45.5
Engines (Two) — Pratt & Whitney v RLI0A-3 ’
Thrust — Ibs. (vacuum) (15,000 each) 30,000
Minimum Specific Impulse — b-sec/B. {vacuum) 420
Burn Time — seconds 370
NOTES: :
®Payload weight not Included. Does include. O Number of successful flights.
controls, guidance, APU and residual propeliants.
@®Does not inciude THOR adapter (225 Ibs.) ' O Number of launches attempled.
or ATLAS adapter (315 Ibs.).
@Singh restart capability O Percentage of success.
| burn capability
®cChanges in payload weight affect fuel and
oxidizer weights, but not folal weight.
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ALTITUDE (NAUTICAL MILES)

30,000

20,000

10,000

5,000

3,000

1,009

500

300
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Peorjormtance Summary —— possisLe COMBINATIONS OF EXISTING OR PROGRAMMED BOOSTERS

U DL L LN |

=== ATLANTIC MISSILE RANGE EASTWARD
- == PACIFIC MISSILE RANGE POLAR

TITAN (I-CENTAUR

N\ Zz /

N1 727
AY 7

N
4

A 3 N
\ \

\
\
1

PAYLOAD — 1000 LBS

\
-
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15
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