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Summary of _
_ AIR FORCE BALLISTIC MISSILE DIVISION
3 o Activities in Space
! October 1960
I . FOREWORD
The only AFBMD space vehicle to be flown during the month was DIS-
COVERER XV!, launched from Vandenberg Air Force Base on 26 Octaber.
. . This was the first flight fest of an AGENA B vehicle. Also in"the DIS-
COVERER section, is o report of significant progress achieved during the
month in the biomedical subsystem. The MIDAS section includes photo.
l grophs and progress reports on the Donnelly Flats tracking station in
* Alaska. With the successful flight and orbital performance of COURIER 1B,

all objectives of this program were fulfilled. Coverage of this progrom
is being terminated with the program summary given in this issve,

g‘ Maijor General, USAF
Commander
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The DISCOVERER Program consists of the design,
‘development and flight testing of 37 two-stage vehi-
cles, using the Douglas DM-21 Space Booster as the
first stage booster and the AGENA as the second
stage, satellite vehicle. The program was established
early in 1958 under direction of the Advanced
Research Project's Agency, with technical manage-
ment assigned to AFBMD. On 14 November 1959,
Program responsibility was transferred from ARPA
- o the Air Force by the Secretary of Defense. Prime
contractor for the program is Lockheed Missile and
Space Division. The DISCOVERER Program will per-

form space research in support of the advanced

military reconnaissance satellite programs,

PROGRAM OBJECTIVES

la) Flight test of the satellite vehicle girframe, pro-
puision, guidance and conirol systems, auxiliary
power supply, and telemetry, tracking and com-
mand equipment.

(b) Attaining satellire stabilization in orbit,

(c) Obtaining satellite internal thermal environment
data.

(d) Testing of techniques for recovery of a capsule
sjected from the orbiting satellite.

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

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

PROGRAM SUMMARY

Early launches confirmed vehicle flight and satellite
orbit capabilities, developed system reliability, and
sstablished ground support, tracking and data acqui-
sition requirements. Later in the program, biomedical
and advanced engineering poylouds will be flight
tested io obtain support data for more advanced
space systems programs. DISCOVERER vehicles are
launched from Vandenberg Air Force Base, with
overall operational control exercised by the Satellite
Test Center, Sunrryvale, California

Tracking and command funclions are performed by
the stations listed in the Table on page A-4. A history
of DISCOVERER flight to date is given on page A-5,
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AGINA AGINA .
'.m "‘“ Il‘.' Il.l'
Weight—
Inert 1,262 1328 1,346
Paylood equipment 497 -4 213
Orbital 1759 2,215 2,216
Impulse propelionts 6,525 12,950 12,950
Other an sn 5N
TOTAL WEIGHT 8,662 15,676 15722
Engine Model YLRS1.80-5 XLRS1-Ba-7 XLRS1-3a-9
Thevst-lbs., vac, - 15,600 15,600 16,000
" Spec. Imp.-sec., voc. 77 77 290
Burn time-sec. 120 240 20
THOR BOOSTIR DM-18 DM-21
‘Welght—Dry 6,950 6,500
Fuel 33,700 33700
Onxidizer {toxy [ [ ]
GROSS WEIGHT {ibs,) 108,850 108,400
Engine - M3 MB-3
Block 1 Block 2
Thrust, ibs. sL) . 152,000 169,000
Spec. Imp., sec. s.L) 247.8 433
Bura Time, sec, 163 148




Telemetry ships are positioned as required by the
specific mission of each flight. Figures 2 and 3 show
a typical launch trajectory from Vandenberg Air
Force Base, and figure 3 shows schematically o typ-
ical orbit. An additional objective of this program is
the development of q controlled re-entry and recoy-
ery capability for the payload capsule (Figure 4).
An impact area has been established near the
Hawaiian Islands, and o recovery force activated.
Techniques have been developed for aerial recovery
by C-119 agircraft and for seq recovery by Navy
surface vessels. The recovery phase of the program
has provided advances in re-eniry vehicle technoi-
ogy. This information will be used in support of more
advanced projects, including the retur of o manned
» satellite from orbit.

FLIGHT VEHICLE

The three versions of flight test vehicles used in the
DISCOVERER Program are defined in the launch
schedvle shown on page A-5, Specifications for the
two THOR configurations and three AGENA configu-
rations used are given on page A-1.

i

l AGENA VEHICLE DEVELOPMENT ,
" The AGENA vehicle was originally designed by the
l ‘ ~ Air Force as the basic satellite vehicle for Advanced
Military Reconnaissance Satellite Systems Programs.
Basic design was based on use of the ATLAS |CBM
I as the first stage. ATLAS frajeclory characteristics
' ond the stringent eccentricity requirements of the
. advanced programs led fo the selection of o stabili-
l zation system suited to achieving orbital injection in
a horizontal atfitude. As o result, an optical inertial
system was developed for vehicle stabifization and q

SAMOS and MIDAS
AGENA VEHICLE

WHEEL PACKAGE CAPABILITIES
ALTITUDE

CONTROL S : ~ 200-20,000 MiLES

ATTITUDE

SEGRET_

TORQUE PERFORMANCE

HORIZON ROLL — O DEGREE
SENSOR PITCH ~ 0.1 DEGREE
PAYLOAD—" YAW - | DEGREE

AGENA g

AGENA “p

~~—FUEL AND
OXIDIZER
Py TANK

’i
||

TROGEN
SPHERE NGINE (UDMMH)

gas et system for orbital attitude control. An urgent
need for attaining higher alfitude orbits resulted in
development of the AGENA “'B" versions. The YLRS .
Ba-5 version of the LR8)-Bg-3 engine (Bell Hustler
engine developed for B-58 aircraft) is used on
AGENA “A” vehicles. The YLR81-Ba-5 version of this
engine was developed to provide increased perform-
ance through the use of unsymmetrical di-methyl
hydrazine (UDMH) fue! instead of P-4,

Early AGENA “'B” vehicies will use the YLR81-Ba-7
version of this engine. The majority of AGENA "8
vehicles will use the XLR81-Ba-9 engine incorporating
a nozzle expansion ratio of 45:), and providing a
further increase in performance capability including
engine restart and extended burn capability.

DISCOVERER/AGENA

|

v

LINES: OF SIGHT——HORIZON SENSING

" SHORET™ T s

SECTION

FUGHT PATH




It
H
gi
{
&
HH

g
3
.g

L

|
!
mu

it
il
1M
i

I
3
]
|
if

»Egg
i
4
i
g
¢

Vobldobuluuhﬂmlﬂ—z minvies
Mbiﬂ”umw nd
!"Mmhyinuﬁd reference p:et-
miﬁmmcﬂumm
ln-OM-Comlodh-oul).

in

Orbital Trajectory

Schematic / orbital trajectory following
e m Gr ;fmo Base. Functions h'f:u,:?z‘

RECOVERY CAPABILITY

This objective was added 10 the
tbo firi lanneh acssoserogrem
ight and orbis objectives sccessfully,
It tnclades the orientation of the satellite
vebicle to permis & recoverable capsule
to bmmdfn- the 8016 section of the

AGENA vebscle, Bjection is brogrammed
fo occar ou commend on the 17th orbis,
Jor capsule impact within the predeter-
mined rec, area sear Hewaii, Ajr-
craft and surlace vessels are deployed
within ibe area as 4 recovery force,

Gpulocicm'ummittmumtddliu the
Kodiak, Alaska station on tbe 16th orbit, The l?h'clc
'reorients ity position (iee inses) to permit efection 20 ocenr
0% & re-emiry Srajectory om the 17th orbi, rf: recovery

o bate 15 activated aboss 30,000 fees, and 1

sal at
e beacon wils & radio signal for syackis urposes.
;L recovery force is deployed jn l‘f recovery (in‘p:w":ra.
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GROUND SUPPORT FACILITIES -

- Facility Equipment* S Flight Function . -

Satellite ABCD Over-all céntrol, orbit computations and predictions, gequisition
Test Annex ) data for tracking stations, prediction of recovery area.
Vandenberg AFB BDEFGHIJ Ascent and orbital tracking, telemetry receplion, trajectory
Track_inq Station Measurements, command transmission.
Mugu Tracking BDEFGH! Ascent tracking, telemetry reception, computation and trans-
Station : mission of ignition and shutdown corrections.
Downrange BGIJK Telemetry reception and vtmclxing during ascent and early part
Telemetry Ship B of first orbit. ‘

$. New Hampshire " BDFGHL Orbit tracking, telemetry reception, commands to satellite.
Tracking Station
Kodi'cl( BDFGHIJ Orbit tracking, telemelry recepfion, initial acquisition on pass
Tracking Station 1, monitor events in recovery sequence.

Hawaiian BDFGHUJ Orbit tracking, telemetry reception and transmission of com-
Tracking Station mands o satellite.

Oahu, Hawaii

NOTE: In addition 1o equipment listed, all stations have inter- and intra-station communicafions equipment and check-
out equipment,

o *Equipment F. VERLORT )

A G i Purpase Comp {s) and Support Equipment G. VHF FM/PM Telameliry Siation

8. Dala Convmion'iquipuon' H. VHF Direction Finding. Equipment
C. Master Timing Equipment I. Doppler Equipment

D. Conirol ond Disploy Equipment J. VHF Telemetry Anteana

E. Guid endf‘ d Equipment (DISCOVERER ascent only) K. APL Doppler Equipment

LY

Hickam AFB Over-all direction of capsule recovery operations, _ l




LAUNCH SCHEDULE

FLIGHT HISTORY
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163
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174

179
192

200
206

212
218
223
234

160

231

237

246
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1022
1018

1020
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1029
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21 January 1959 AGENA desiroyed

28 February
13 April

3 June

25 June

13 August

19 August
7 November

20 November

4 February 1960

19 February
15 Aprit
29 June

10 August

18 August

13 September

26 October

 Attained

malfunction on pad.

THOR refarbished zr use on flight XIP;‘

Attained orbis jucces, iy, Telemesry roceived for 514
seconds after lift-of.#‘ ‘ 4
Atrained orbis successfally. Reco capsule ejected
o 17th orbit wes mos recovered, 2;7 objectives except
recovery successfully achieved, v

Lannch, ascens, s paration, coast and orbital boost ~e-
cessful, ;::ld la::ln'm orbit because of low pcrfo‘m-
once of sutellite engine,

Same o5 DISCOVERER 111.

All objectives succes. achieved except capsule
mommdm efection ‘of-d:’nb orbis, P cap
Same ar DISCOVERER V;

Atsained orbir sxcces lly. Lack of 400-cycle bower
brevented ddilixdiudn orbit n:l recovery,

Assained orbis succes, ly. iunction
AGENA engine :Md:.a - l?"::rfd oroh'
Recovery capinle sjected but mot recovered,

THOR shut dowsn premasarely. Umbilical cord mast
id %0t retract. Quick discounecs failed, cansing loss

od
selocity.

" of belium pressure.

THOR destroyed. &t T bixs 36 sec, by M:c Safesry
Oficer, Severe Pitch oscillations censed by booster
assopilos ualfmtin_. :

Antained orbit snccessiull . Ree wle ejected
on 17th orbit swar no‘td '«:nrd.”djlr’ J;'}Zm "c;-:cpt
recovery successfully achieved,

Lasunch, ascent, 54, ion, coast and orbital stage ign;.
tiom were smec . Pailed 10 achieve orbis becanse of
AGENA attitnde dwring orbi Stage booss,

foct ol

on 73 over, er & water
impact with megligible damage. All objectives except
the dirborne recovery were successfully achieved,

it swccossfully. Recovery capsnle focted
o8 17th orbit uud swas sfully od by 1he
airborne force, All objectives 1uccessfully achieved,
Assained orbis successtully. Biection end recover
Joquence completed, Capu’lc impact ocenryed :mi
of t.b.:‘r‘nonry forces; located but logs Prior 10 being
reivieved, : .

Lasnch .d ascens m . AGENA failed 1o 5¢ ate
from booster aud failed 10 attain orbiz., ber
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Y Attained orbit successfully,
® Capsule rmod.
0 Failed 1o attain orbit,

VEHICLE CONFIGURATIONS

A. THOR—DM-18/AGENA “A”

WDLPR-4-247

[ 8 THOR—DM-21/AGENA “p
MB-3 Bleck 1/XLR81-80-7

C. THOM—DM-21/AGENA g+
MB-3 Block 2/XI1R81-Ra.9

AsS




Monthly Progress—DISCOVERER Program
Fll'l" Test Status

DISCOVERER XVI Flight

® DISCOVERER XVI was launched from Yanden-
berg Air Force Base ot 1226 PDT on 26 October.
DISCOVERER XV! was the first vehicle to carry an
AGENA "B second stage. Countdown was normal
and DM-21 performance was safisfactory except
that the vernier engines did not operate after main

engine cutoff. Normally, the vernier -engines burn -

nine seconds longer to damp out any atfitude errors
induced during main engine thms,f decay.

® Following cutoff of the DM-21 main ond vernier

engines, the AGENA Subsystem D fimer is pro-,
grammed to initiate a series of events which should

result in injecting the satellite into ‘its planned orbit.

These events include firing explosive separation

bolts, ocﬁimiing satellite contro! and stabilization

- equipment, firing the retro-rockets on the adapter,

firing vliage rockets, initiating AGENA engine fir-

ing and reorientation events. A failyre in the timer.
prevented successful separation of the THOR and

"~ AGENA and the satellite plunged into the ocean 660

navtical miles downrange.

® Telemetry data reveal that the signal initiating
separafion was not sent by the sequence timer. A
malfunction within the computer rendered the
sequence fimer inoperative. The computer has been
modified to prevent a recurrence of this problem.

DISCOVERER XVil

® The launch of DISCOVERER XYl is now scheduled
for early November. The AGENA vehide has been
delivered to the launch pad for checkout and instal-

lation on the DM-21 booster. DISCOVERER XVII will

carry an advanced engineering text payload, opfical
tracking lights and an Applied Physics Laboratory
doppler beacon. Flight objectives are similar fo pre-
vious DISCOVERER flights, except that in the event
the satellite is performing safisfactorily on orbit o
decision may be made to de-orbit after two days
instead of one.

Radiometric Measurement Flights

® The Radiometric Measurement flights are cur-
rently scheduled for mid-December and early Febru-
ary. The purpose of these flights is to gather infrared
background radiafion data for the MIDAS program.
No attempt will be made to recover the payloads
‘on these flights. '

A6

Technical Status

Mark i Capsule Tests

® A completely successful orbital simulated test of
the Mark Il biomedical capsule with a live female
Rhesus monkey passenger was conducted in Octo-
ber. The monkey was put if the life cell of the capsule

. on2l OdoborctVondonb.rngForaBouduring _
. a simuviated launch countdown. The sealed capsule

was then flown to Sunnyvale and placed in the high
altitude simulator on 22 October. It was removed
from the simulator on 24 October. The primate was
dependent upon the life cell for its existance through-
out the 65-hour period. This is twenty percent longer

than required by project specifications. The 42 hours

the capsule was in the high altitide chamber is the
longest time in the United States space programs

" - history an animal has been confined under orbital

conditions.

® The primale emerged from the life ceil in an
excepfionally vigorous condition. She lost about o
half pound in weight, as expected, and exhibited
very mild effects of exposure to carbon monoxide.
The results demonsirated that the capsule can sus-
fain a primate in satisfactory condition for a longer

period than required by present DISCOVERER flight -

objectives.

Mark il Life Cell Operation
® The life cefl uses a closed cycle ducted air regen-

3\

\

-

-

i

/

/

eration system pressurized to approximately one-haif

atmosphere. During normal operation, the cell atmos-
phere contains a mixture of oxygen, carbon dioxide
and water vapor. Some carbon monoxide is also
present. The mixture is regenerated by the filtering
action of lithium hydroxide, lithium chioride and acti-
vated charcoal. Pure oxygen is introduced into the
system by a pressure reguiated vaive.

¢ The monkey is trained to operate a lever in
response to a red light which can be turned on by

-the vehicle programmer or by command from the

ground. The purpose of the lever device is to pro-
vide a psychomotor performance measure, in order
that evaluation of space environment stresses upon
higher order functioning may be made. The primate
must operate the lever back and forth as long as
the light is on. If she holds the lever in any position
longer than 2% seconds, she receives a shock, A
feeder provides pieces of parafine covered apple

- at regular intervals throughout the test. The animal

is instrumented to provide data on her condition and

WDLPR-4-247




el Cbnlcu of the ﬁnt AGENA
f bicle (loswey right) at Vanden-
crg A:r Force Base, Some of the many
Pieces of tess oqs L.w nq:und are
mib le in the rig foreground. The

duct which brings air to cool the pn«
cmon electronic
uﬁ#cr 171. 3ISCOVERER Xvi
w) om 26 October.
Tbc gr ound support equipmens,
er ave visible.
is bidden

tbu'lad
as the aiy conditioning cover is pulled
fneudtbcnmnlcuonuswy
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The consoles in the wnd record pressures and

semperatures inside the ¢ er.

A scientiss (epposite bage) checking the readings of
the air lvit‘h the capsuie. All impurities (carbon
dioxide, water vaper, elc.), are removed by the
self-contained air fitering system. Loswer boto
shows the yemovel ‘;{ the sealing cover aou he life

54 Easy” following ber remyoat from tne it ol
[ J ' 2,
e T e
’ 3

nsed in these tests becense of the m.runm a:m":
of information available from previens experimenta-
tiom sith this species,
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Figure 5. Photo showing smoke bomb
in the distance, capsule at the end of
the rope, and the snag book wmidway
between the capsule and the aircrafl,
Lower photo sbows the capsule being
Pulled aboard the C.11 recovery
aircraft.
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@ camera photographs her every three seconds
throughout the mission,

Second Stage Vehicles

® Three AGENA vehicles, in addition 1o those
scheduled for DISCOVERER XVII and XVIll, have
been accepted by the Air Force. Eight other AGENA
vehicles are procesding through manufacturing and
systems fesis on schedules compatible with present
launch requirements.

®  The XLR-81Bq-9 engine (Serial No. 306} com-
pleted the final start-stop test in the Preliminary
Flight Rating Test progrom safisfactorily. Upon com-
pletion of component functional checks the engine
was shipped to Bell Aircraft for use in the reliability
program  which began on 25 October. Vibration
tests, with an XLR-81Bq-9 engine installed in a mount
with a higher natural frequency than previously used
were conducted with satisfaclory results. The engine
 was tested in the longitudinal and lateral planes.
Testing in the vertical plane is scheduled next.

®  Two XLR-81Ba-9 thrust chambers developed blis-
ters in the hardkote coating of the barrel section
during hot firing acceplance tests conducted ot the
Bell facility. These chambers were coated using the
new cleaning and handling procedures which were
expected to eliminate this problem. The cause of the
blistering is being analyzed. :

Balloon Drop Tests

® A two-stage parachute development program is
currently being conducted. This progrom includes

high alfitude balloon drop tests to evaluate system
operation and select a radar reflective parachute

~ pattern compatible with the APS-95 radar,

Capsule Ablative Shell

¢ The capsule ablative shell used on DISCOVERER
XVl was constrycted of pheolic nylon. Since this
material exhibits certain advantages over the previ-
ous shell, it will be used on subsequent flights, Dur-
ing the qualification tests, under low pressure and
high femperature conditions, this material was found
to crack circumferentially on the ojive and conical
skirt section. The development program initiated to
correct this condition, resulted in the machining of
stress relieving grooves in the ojive of the shell. This
configuration has successfully passed qualification
tests in the high altitude test chamber with only minor
cracks occurring. Extensive tests have indicated that
minor cracks, as experienced in the siress relieved
shells, does not materially degrade the structural and
ablative integrity of the shell, Other manufacturing
techniques are being studied in an effort to eliminate
this minor cracking. h

Facilities

¢ An additional capsule tracking facility is being
installed on Tern Island, northwest of Hawaii, This
station will be operative'by 15 December and will
provide additional capsule position data during
re-entry to increase the possibility of recovery.

R LV

Atz - YRR
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Figare 1. Artises conception of MIDAS
I satellite (righs). Drawings w show
complete swo-ssage Aight vebicle (+i, bit)
o #nd AGENA “B” second Stage niith
' (lefs),
AOINA
SECOND sTAGE g
Weight—
. Inert 1763
Paylood equipment 1,641
-Orbital 3,404
F Impuise Propeliants 12,950
. (UDMN)
Oxidizer (IRFNA)
Other 758

GROSS WEIGHT (ibs.)
~  Engine

Thrust, Ibs. fvac) -

Spec. imp., sec. {vec.)

Burn Vime, sec.

Restart Provisions

—_—t
17,112

XLRS1-B0-9
16,000

Hy Bottle (Propeliant
' Pressurization)

240
Yes

YHF/UMF
Command Antenna

Hydrgulic Package
"$” Band Beacon

' ' MIDAS, Configuration I, AGENA "8" Satellite

| CONFIBENTHL.

l WDLPR-4-247

“G* Péylood
Infrared Sensor System—

ROOSTER~—ATLAS ICBM
Weight—Dry
Fuel, RP-1
Oxidizer (LOX)
GROSS WEIGHT {ibs.)
Engine-—MA-2
Thrust (Ibs. voc.) Boost

Sustainer
Spec. Imp. (sec. vac.) Boost
Sustoiner

15,100
74,900
172,300
262,300

356,000
82,100
286
310

AGENA
VEHICLE




ENTER ELLIPTICAL ORBIT
PERIGEE OF

e
COAST ELLIPSE pd
AGENA \
IST. ,

Figure 2,

Launch-t0-orbis trajectory for flights 3 and subseguent, From &uidance system, with horixon scanner, provides aititude,
. boost through separation guidance and control is provided velocity and directional control to establish the orbit and

' by the ATLAS vadio inertial System. The AGENA inertidl vebicle orientation.

PROGRAM HISTORY

The MIDAS Program was included in Weapon
System 1171 when WS 1171 was transferred
to the Advanced Research Projects Agency.
ARPA subsequently separated WS 1171 into
the DISCOVERER, SAMOS and MIDAS Pro-
grams, with the MIDAS objectives based on
on infrared early warning system, The MIDAS
(Missile Defense Alarm System) Program was
directed by ARPA Order No. 38, dated 5
November 1958 until transferred to the Air
Force on 17 November 1959. A ten launch
development plan for MIDAS {WS-239A) has
been approved. Additional authorization has
been obtained to utilize two DISCOVERER
flights (designated RM-1 and RM-2} to carry
background radiometers in support of MIDAS.

Figure 3. :

Prgzoml MIDAS syssem. Fonr sasellites Spaced equidistant in each
of two orthogonal planes at 2,000 n.m. aliitnde. Provides maximum
coverage of USSR with minimam number of satellites.

. N




iting warellites desect infrered sadintion emitied
by oviet ICBM's in powered fight.
, ;J llllulub ":‘u.rly to_MIDDA.\' 05::#& Cnm;
via Jar nori, O%¢ stations, Dec revea
approximasely the gumber of missiles launched and
lasnch location, direction of travel 4ud burning
characteristics. Probabilities of less than 1.00 on

Probabilities of 1.00 indicate that mere then ene
MIDAS satellite will alrwa
an ICBM launch. Tba:?gnru ave based on geo.
metric considesations of 4

ground readont siation ations,

Data telem-

map indicate the probability of o |
l:adliu Jmctg:g u’l’ 1 1..:?2'

5 be i position 1o detecs
e family of satellites and

CONDITIONS:

TECHNICAL HISTORY

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

The first two of the ten R&D flights used the AGENA
“A" and ATLAS “D* vehicle programmed to place
the payload in o dircvlar 261 naufical mile orbit.
Subsequent R&D? flights will utilize the ATLAS “D/
; AT

AGENA “'8” configuration which will be programmed
to place the payload in o circular 2,000 nautical mile
polar orbit.

MIDAS |, launched in February 1960, did not attain
orbit because of a failure during ATLAS/AGENA
separation,

MIDAS Il, launched il_l May 1960, waus highly success-
ful, Performance with respect fo programmed orbital -
parameters was outsianding. Useful infrared data

‘were observed and recorded.
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SCANNING
SYNCHRONIZER

GROUND
STABILIZED
OIsPLAY

SAT

ELLITE|
POSITION |
DATA

ey XN

CLOSED CiRCUIT
v |

Figure 5. ‘

Simplified version of ground presen-
Lation system (left) ‘for display of
in reconnaissance data. ‘The
data is displayed on & TV monitor
with 4 map overlay. The chart below
shows data flow from the readows
Stations 1o decision-makin agencies,
The MIDAS Control enter, or
otber using agencies baving a corre-
lated ground stabilized display, can
determine when an actual attack bas
been launched,

MIDAS ALARM EMPLOYMENT

PRESIDENT OF U. S,

DEPARTMENT OF DEFENSE

OTHER US o
GOVERNMENT AGENCIES MIDAS OPERATIONS CENTER

OTHER ALLIED
GOVERNMENTS

MIDAS TRACKING &
CONTROL CENTER

READOUT STATIONS

SPACE VEHICLE NETWORK

CONCEPY

"The MIDAS system is designed to provide
continvous infrared coverage of the Soviet

" strategically located readout stations. The
readout stations transmit the data directly

Union. Surveilloqco will be conducted by
eight satellite vehicles in accurately posi-
tioned orbits (Figure 3). The area under
surveillance must be in line-of-sight view of
the scanning satellite. Mission capabilities
are shown in Figure 4. The system is designed
to accomplish instantaneous readout of
acquired data by at least one of three

SECREF

to the MIDAS Tracking and Control Center

where it is processed. It is then displayed

and evaluated in the MIDAS Operations
Center (Figure 5). If an atlack is determined
to be underway, the intelligence is commu-
nicated to a central Department of Defense
Command Post for relay to the President
and all national retaliatory and defense
agencies.
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MIDAS Launch Schedule

MIDAS GROUND SUPPORT FACILITIES

Facility Equipment* Flight Function

\ T

Satellite Test Annex ABCDEP Operations conirol, orbit computations and predictions, initi-

ation of commands to satellite (via tracking stafions), process
payload dota. .
Vandenberg AFB ABCEFGHILIKLMP Ascent and orbital tracking; telemetry reception; trajectory
Tracking Station computations; command fransmission; recepfion recording
: and processing of payload data.

.Downrange Telometry "~ GHUNO Tracking and data reception during ascent. (Three ships are

Ships v available for this function. Equipment is typical.) .

Hawaiian Tracking BEFGHJ Orbital fracking, telemetry reception, payload data reception.

Station

AMR HJ Orbital data reception.

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

Station reception, recording and transmission of payload data,

African Tracking BEG) Telemeiry reception and recording during second burn,

Station

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

Station :

Kodiok Tracking (3] Orbital tracking.

Station .

Mugu Tracking BEFGJ Tracking and lelemetry reception.

Station

. NOTES: (1) in addition to equipment listed, all stations have intes- and intra-siation
communications equipment and checkout equipment.

(2}  Equipment listed is either presently available or planned and approved
for procurement.

. .
Equm.m .  Doppier Equipment
A. General Purpose Computer(s) J.  VHF Yelemetry Antenne
and Support Equipment K. UHF Tracking and Dato Acquisition
B. Dota Conversion Equipment Equipment {60 foot F&D Antenna)
C. PICE L UHF Angle Tracker
D. Mash Timing Equip M. UHF Command Transmitter
E. Control and Disploy Equlpvnny N. APL Doppler Equipment
F. VERLORT O. SPQ-2 Radar :
G. vm{ FM/EM Telemeiry Station P. Midas Payload Evoluation
H. PAM? FM Gm“&ohon - and Commond Equipment

mma SR~ s




Monthly Progress—minas Program

Program Administration ,
® The MIDAS Development Plan was completed on

number of development test launchings and provides
back-up development efforts to provide o higher
confidence of success,

® Representatives of AFBMD visited the Lincoln
Laboratory to review Progress on MIDAS System
Analysis effort, Encouraging Progress is being made
in system datq analyses; in efforis fo tape and then
perform computer studies of data from the impend-
ing MIDAS 3, 4 and 5 launches; special studies on
remote station datg system configurations; and data
display systems. A series of reporis, beginning in
November, will detail the results of the Lincoln efforts
and give their recommended courses of action,

Flight Test Status

® The vehicle for the third MIDAS flight is expected
to complete the systems test phase on 9 December.
A reworked horizon scanner was received from Gen-
eral Electric on 15 October, as scheduled. Since
bench tests indicated that the scanner is sensitive
to RF interference, it was decided to eliminate the
RE transient noise with the unit installed in the sqtel-
lite vehicle. The scheduled launch date for this flight
is still 28 February 1961,

Technical Progress

Second Stage Vehicles

® The fourth MIDAS satellite is in the finaj assem-
bly phase of manufacturing. Completion is being
delayed because of electronic equipment shortage
and intensive schedule recovery effort has been initi-
ated. Based on current delivery schedules for delin-
quent items, the vehicle is expected to complete final
assembly on 10 November,

® The fifth MIDAS satellite is currently on schedule
in final assembly. However, critical equipment short-
ages, similar to those which occurred with the fourth
vehicle, could oceur. A major effort is being made
to avoid this sitvation.

Bs - TYeRET-

Figure 6. The first Baird Atomic, Inc., Pight article nfra.
nj ba; being prepared for opticel chechont in the
collimator, The wumis Projecting in of the lens is the
pre-amplifier. The mqter atiached to the support iynss
records the payload Operating time, .

Infrared Scanners

infrared scanner units for flights 3, 4 ond 5 are being man-
by Baird-Atomic, inc., and for flights 6, 7 and 8

by Aercjet-General Corporation,
®  The first Bcird-A’omic, Inc., flight arficle payload
is currently being optically checked in the Lockheed
collimator. Air Force Qcceptance of this ynit is
expected shortly, This payload will be carried in the
third MIDAS satellite.in @ 2,000 nautical mile orbit,

® An engineering model of the Aerojet-General
advanced scanner will be delivered in January,

Radiometric Measurement Flights

®  The background radiometer which will be carried
on the RM-1 flight is currently undergoing test in the
Lockheed high oltitude temperature simulation cham.
ber. When this series of tests is completed the unit
will be shipped 1o Vcndenberg Air Force Base for
compatibility checks and assembly with the satellite
vehicle. The purpose of this flight is to gather infrared
background radiation data. This flight is currently
scheduled for December.
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The second background radiometer, for the RM.2
flight, is currently under construction. It is anticipated
that this unit will be shipped to Vandenberg Air Force
Base late in December,

Van Allen Belt Radiation Measurement Flights

® Instrumentation will be carried on the MIDAS
3 and 4 flights 1o measure nuclear radiation in the
Van Allen belt. Since the lower Van Allen region
extends from 1200 to 2400 nautical miles above the
surface of the earth; the MIDAS satellites, orbiting

at 2,000 navtical miles, will be functioning in the

beit. This instrumentation will have its own telemetry
and will be concerned Primarily with radiation above
the 100 mev range. The instrumentation wiij include
means of measuring the profon radiation flux. It will
also include photovoltaic cells, similar to those used
in the solar auxiliary power array, which will be
exposed fo Van Allen beit radiation to determine

the decrease in short circuit current as effected by
radiation damage.

Solar Auxiliary Power Array

Component compatibility tests have been con-
ducted with the full-scale model- of the solor aux-
iliary power array. The full array, including stepping
motors, was operated by exposure 10 sunlight and
refrigerated batieries were used to simulate orbital
temperature conditions. The performance of the array
was entirely satisfactory and the current generated
exceeded expeciations.




Figure 8. Asrial view (eboye of the Donnelly
Flats, Aluska techuical nd{itk:. The ithree
radome stvmciures cem seen in the back.
groumd. The ¢ steel storage buildings
are in the lefs cmnd,tbcmbxx’ldixg
bouses the diesel powered generators, wexs i3
sbe beatod vebicle storage building and lass
is the data scquisition and cessing build-
ing. Ose radome site (lef2) :hvzu the
radome support styuciure and the support
equipment building. The support for she
radar antenng is 5 in the lower photo,
On . the :Lptm'u bage is an interior vieyw
showin, three large diesel driges Zener-
ators wia'cb Provide power for sbis importans
tracking station. The lower boto shows the
beated vebicle siorage with the data
acqwisition and processing building in ihe
background,




Figure 9. Combination dormitory ead ds "G
Construciion of both tochmical cnd wvsrning ball at the Ft. Groely, Alesks
weatber,

suppors facilities,
support faciliy Progressing ¥, epidly despise

severe




Ground Support Equipment

® Arrangements were completed on 18 October
for the transfer of responsibility for the 60-foot auto-
matic tracking and telemetry antenna at Eglin Air
Force Base to AFBMD for relocation near Pretoria,
South Africa, and eventual transfer to AFMTC for
AMR Station 13, '

® On 19 October, an agreement was reached on
the technical approach to be used in modifying the
Vandenberg Air Force Base 60-foot antenna. These
modifications will comply with the requirements of
SAMOS, MIDAS, and ADVENT programs,

® The provisioning of data handling equipment
(PICE peripherical equipment) for the New Boston
station is currently a problem. Solutions are under
investigation which, if successful, will permit support
of MIDAS operations on schedule.

Facilities

® The heated vehicle storage building ot Fort
Greely was completed on 31 October. Completion

B-10

%

of the combined dormitory and dining hall facility
is scheduled for 30 December. Construction of the
Donnelly Dome miicrowave relay station is procesd-
ing on schedule foward a 15 December complefion
date. : A

y

o //WW///[/[III[I’I/I '/II///////// ///

® Consiruction of support facilifies " at the New
Boston station is on schedule, '

Fl'(l‘;; ;zﬂ fdn-n& MID’AS J::l:lq equipment
ing control console with
e e B T e
[{
General Elecsric,
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The ADVENT Program will investigate the feasibility

of using satellites in synchronous orbit as instantane- JETTISONABLE

Ous repeaters for microwave radio communications. NOSE FAIRING

A satellite vehicle station in synchronous equatorial

orbit will remain in a fixed Position relative to any |- go'ﬁ‘.:&‘l::" ON
point on the surface of the earth. Active communica- ANTENNA

tions equipment contained in this satellite will receive,
amplify and instantaneously retransmit any message

beamed in its direction. . ggms’;ﬂ'mﬂ
PROGRAM HISTORY .

The Research and Development program for active | r SOLAR CELL PADDLE
communication satellites was initiated by ARPA in

January 1959, Following ecrly research and develop- FINAL STAGE VEHICLE

ment, a three-phased development program (STEER,
TACKLE and DECREE) was initiated in May 1959 by

Amendment No. 1 to ARPA Order No. 34. Phase | J CENTAUR
(STEER} was given priority in order to demonstrate : ELECTRONIC
the feasibility of providing an early UHF communica- EQUIPMENT

tions capability for positive control of the SAC strike
forces. AFBMD was given responsibility for the
design, development, and flight testing of the com-
plete system, including launch, satellite tracking and
control, and hecessary support facilities and ground
equipment. WADD ond the U. S. Army Signal
Research and Development Laboratory (USASRDL)
were delegated responsibility for the development
of the communications subsystem for Phase | and
Phases Il and III, respectively,

CENTAUR
/— STAGE

——
—ZIF=oz=T
l

Figure 1. Proposed satellite with
jestisonable foiviu moxnsted on
AUR second stage,




SOLAR PANEL ARRAY

In April 1960, Amendment No. 5 1o ARPA Order
No. 54 reoriented the program. The research and
development effort previously directed toward
providing a ground-to-satellite-to-aircraft UHF com-
munications capability for the SAC strike forces was
cancelled. A single integrated ADVENT Program for
the development of o 24-hour microwave communi-

cations satellite replaced the former STEER, TACKLE

and DECREE Programs.

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

PROGRAM OBJECTIVES

The primary ADVENT objective established by
Amendment No. 5 is to demonstrate the feasibility
of achieving a military system for microwave com-
munications {surface-to-surface) employing satellite
repeaters in 24-hour equatorial orbit. The feasibility

TEMPERATURE
CONTROL VANES

HORIZON SCANNERS

T/M ANTENNAS

5" RECEIVING

of placing a satellite in o predetermined position in
a 19,300 mile equatorial orbit must be demonstrated.
The feasibility of being able to stabilize the satellite,
control its atfitude and orbit, and keep it on station
within the required tolerances must also be demon-
sirated. The satellite must be capable of providing
worldwide communications on o real time basis ot
microwave frequencies with o high channel, wide
bandwidth capacity. Amendment No. 5 also requires
the design of o single basic configuration of a final
stage vehicle compatible with launching by either
AGENA “8" or CENTAUR second stage boosters.

The ADVENT Program, as defined in ARPA Order 54,
Amendment No. 9, dated 11 August, will consist of

" the following flight tests, launched from the Atlantic

Missile Range:

a. Three ATLAS/AGENA “B” flights, nominal

5,600 nautical mile orbits, beginning March 1942,

b. Two flight tests, using payload space on NASA
ATLAS/CENTAUR research and development flights
number 9 and 10, December 1962 and February
1963. v

c. Five ATLAS/CENTAUR flights launched into
19,300 nautical miles equatorial. orbits, beginning
March 1963, '

20" (TRANSMITTING)

MICROWAVE COMMUNICATION
ANTENNA ARRANGEMENT

Figare 2. Initial design of final siage vebicle,

C2
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ARMY

NASA

ARMY

ATLAS/AGENA *B"

ATLAS/CENTAUR

ADVENT Launch Schedule

MONTHLY PROGRESS—ADVENT Program

Program Administration

® On 4-5 October representatives of Space Tech-
nology Laboratories and AFBMD gave briefing on
all aspects of the ADVENT Program to the U, S. Army
ADVENT Management Agency (USAAMA) at Fort
Monmouth, New Jersey. Initial coordination on con-
tractual work statements was accomplished and
arrangements were made for the Agency to furnish
AFBMD with sufficient funds to maintain program
continuity unfil FY 61 funds are made available.

® A funding estimate for the AFBMD portion of the
ADVENT program was prepared and forwarded fo
the Army Advent Project Office on 18 October. Jus-
tification to support the funding increases was
included. There has been no indication of the Army’s
ability to meet the additional funds required in FY 61
over the amount originally programmed by ARPA.

® A ftechnical presentation prepared by STL to
explain the configuration and operating frequency
of the ADVENT tracking, telemetry and command
system was given o the Army Advent Project Office
on 24 October. This presentation will be used in
securing Department of Defense approval to extend
the existing Philco coniract into the hardware phase;
thereby providing ADVENT tracking, telemetry and
command af the Yandenberg Air Force Base and
Kaena Point stations. A resiriction exists prohibiting
extension of the Philco effort beyond the design
study phase which will be completed early in
November,

WDLPR4247 ...

Technical Progress

Launch Vehicles
®  Contractual action fo procure ATLAS and AGENA

"B’ vehicles has been suspended temporarily
because of o message from USAAMA, dated 17
October, prohibiting major contracival action with-
out prior approval of the Commanding General,
USAAMA,

®  Authority to proceed with the procurement of
CENTAUR vehicles and CENTAUR engines was
received from USAAMA on 27 Oclober.

Final Stage Vehicle

®  Formal contract negofiations with General Elec-
fric, Missile and Space Vehicle Department (GE-
MSVD) began on 13 Oclober. -

®  Meefings attended by representatives of GE-
MSVD, Bendix System Division, STL, U. §. Army Sig-

nal Research and Development Laboratory

{USASRDL), USAAMA, and AFBMD were held during
October to discuss:

1..A GE-MSYD proposed plan for the orbit test
vehicle for the ATLAS/AGENA *g* flights,

2. Launch and orbit test planning,

3. Tracl:in_g, telemetry and command equipment
and .antenna design facility requirements.

4. Thermal interface phbluns, including heat dis-
sipation of communication squipment components.




ST

{Communication equipment input power requirements
have increased from 97 fo 108 wotls per channel.)

5. The GE-MSVD design approach to the ground
Support equipment fest sequence programmer.

® ST is continving Systems engineering shsdiu
ond analyses to define the concept of system opera-
fion and to prepare design specifications.

Payload

® This functional areq is the responsibility of
USASRDL. When the Secretary of Defense assigned
overall management responsibility for the ADVENT
Program to the Department of the Army, USAAMA
was given responsibility for systems engineering;
therefore, AFBMD no longer has any responsibility
for development of the payload.

Fi%’l}A%quGmrdzh‘c:
ric BENT stage vebicl
flown in a six-bour inclimed orh'l.‘ These
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Figure 1, ABLE.-3 fighi 1est vebicle being lanncbed from Atlant; Missile Ragt.
(lefs) of four-stage ABLE-3 vebicle.

Dimensional drawing




| |

The ABLE series of space probes was iniliated with
the ABLE-} program in March 1958. This program,
~ undertaken by AFBMD under direction of the
Advanced Research Projects Agency, had as its
over-all objective, the acquisition of dato on the
extra-ferresirial space environment. The design and
construction of a four-stage space vehicle was injti-
ated. The vehicle, consisting of a THOR IRBM first
stage, an ABLE second stage, ABL-248 solid propel-
lant third stage and the satellite vehicle fourth stage
was successfully demonstrated in the fall of 1958, In
October 1958, the National Aeronautics and Space
Administration, given cognizance over the space
exploration effort, authorized the ABLE-3 and ABLE-4
. Programs. General objectives included the demon-
stration of vehicle and communications capability
and performance of scientific research experiments
over interplanetary distances. An extensive network
of ground support stations was simultaneously estab-
lished, the most powerful of which is the 250-foot
antenna at the Jodrell Bank Experimental Station,
University of Manchester, England. Central control
and data compulation is accomplished at the Space
Navigation Center, Los Angeles, California, with
other military and NASA centers assisting in
tracking and telemetry according fo the specific
requirements of each mission. The ABLE-4 program
led to the development of a space boosier vtifizing
the ATLAS ICBM as the first stage, providing o
greotly increased payload capacity. A hydrazine
engine with multi-start capability was-developed for

FPigure 2. ABLE-3 third stape

415 fc}lod (abore) with 4

baddles fully extended. Drawing

of extremely elliptical orbis

g?icud by ABLE-3 (EXPLORER
).

D2 -CONFIDENTHAL

the ATLAS boosted vehicles to permit mid-course
vernier conirol and o provide controlled thrust to
inject the vehicle into orbit about another planet. _
Under the ABLE-3 and 4 programs, a solar cell power
supply system was developed and extensive original
design of sateliite vehicle command, telemetry, and
communicafion equipment was accomplished.
ABLE-1-The ABLE-1 program consisted of three
flights ‘with the object of placing o payload within
the moon's gravitational field. The ABLE-1 four-:hge
vehicle consisted of three booster stages and a ter-
minal stage composed of eight vernier rockels, an
orbit injection rocket (solid propeliant TX8-6) and o
payload. The booster stages were THOR first stage,
Advanced Re-entry Test Vehicle (AJ10-101 engine)
second stage, and a third stage utilizing the ABLE
X-248-A3 solid propellant rocket engine. The first

" lunar probe was launched on 17 August 1958, The

flight was normal until 73.6 seconds after liftoff when
a turbopump bearing failure caused the booster to
explode. The second lynar probe was launched on
10 October 1958, Although the payload did not
reach the vicinity of the moon, a maximum altitude
of 71,700 statute miles was attained and useful sci-
entific data were obtained from the instrumentation.
The third lunar probe was launched on 8 November
1958. Bacause the third stage failed to ignite, the
maximum altitude aitained was 970 statute miles.
The primary program objectives, obtaining scientific

_data in cislunar $pace, were achieved by the Octo-

ber flight,

- WDLPR-4-247




Figare 3. ABLE-4 ATLAS vebicle con-
fanration drawing and Photo of vebicle
inssalled on Atlamsic Missile Range
laxnch stand 12.

ABLE-3 — This four stage flight vehicle was launched
from the Atlantic Missile Range on 7 August 1959,
The vehicle consisted of a THOR booster, q second
stage using ‘the AJ10-101A rocket engine, a third
stage powered by the ABL-248-A3 engine, and a
fourth stage consisting of the payload and an injec-
tion rocket. In addition fo carrying a highly sophis-
ticated payload, the ABLE-3 (EXPLORER V1) flight was
used to demonsrate the validity of the ABLE-4 veht-
cle and component configurations. All phases of the
launching were successful ond the advanced scien-
tific observatory satellite was placed in an extremely
elliptical geocentric orbit. Trajectory and orbit were
essentially as predicted with deviations in apogee
and perigee well within the range of expected values.
The payload was the most sophisticated fo have
been placed in orbit by this nafion at the time and
contained provisions for conducting 13 experiments
in space environment and Propagation. A wealth of
valuable data was obtained from satellite telemetry
until the last transmission was received on 6 October,
Among the significant achievements of EXPLORER
VI were:

1. The first comprehensive mapping of Van Allen

radiation belts.
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2. The first study of dumping and filling of oyter
Van Alien radiation belts during a magnetic
storm,

3. The first still TV photo of earth from o satellite.

4. The first computer (Telebit) operating in space
with instrumentation; o

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

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

7. Discovery of betatron acceleration in outer
atmosphere. :

It is believed that the satellite, while yet in orbit, is
incapable of generating sufficient power for trans-
mitting signals due to solar paddle damage suffered
during initial paddie extension and the resultant yn.
favorable sun “fook’ angle,

ABLE-4 ATLAS — This vehicle differed from the
ABLE-3 primarily in that an ATLAS ICBM was used as
the first stage instead of a THOR IRBM, permitting
installation of q hydrazine engine for midcourse
velocity corrections and to accomplish the ejection
of the satellite into lunar orbit. The unsuccessful
launch of the ABLE-4 ATLAS occurred on 26 Novem-
ber 1959. Structural breakup resulted in the third
stage and payload parting from the vehicle approxi-
mately 48 seconds after launch. The ATIAS per-

. formed as planned over iis entire powered flight

trajectory. The trajectory of this fiight, from the Atian-
fic Missile Range 1o the vicinity of the moon, was
established to achieve the tightest possible circular
lunar orbit consistent with the highest probability of
success. The final burnoyt conditions were to have
provided an inerfial velocity of 34,552 feet per

Figure 4. PIONEER v u)cllitc vebicle shown in
orbital Ligbl 0sition, This solar satellite was lawnched
Jrom ¢ antic Missile Range on 11 March 1960.
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P A »
A. FIRST staGE ATLAS 'p
Gross Waight
Weight {Burnowt)
Theost IS-l'.l
Specific Impuise fvac) Sustainer
Thrust (voc) Sustaines
Specific impuise [vac) Booster
Specific Impuise (S, L) Sooster

stage und cwzfnmiu (righ), Traictm of

is shown in rawing (below)

second.  The payload was designed 1o investigate
$pace environment and Propagation effects and fo
transmit crude television images of the far side of
the moon. This was the first flight in which an ATLAS
ICBM was used as the booster for g multi-stage space

ABLE-4 THOR—This vehicle was launched on 11
March from the Atlantic Missile Range and succeeded

At its closest approach to the sun, the satellite will
pass near the orbit of Yenus, and return 1o intersect
the orbit of earth ot its greatest distance from the
sun. The vehicle consisted of a THOR firs} stage, ABLE
second stage. with AJ10-101 liquid fueled propul-
sion system and an STL guidance system, and an
ABL-248A.-3, solid fuei third stage. The 95 pound
Payload contains instrumentation for conducting
scientific experiments reloted to magnetic field and
radiation phenomenq in dup‘outqr space. At 0733
hours EST, on 26 June, the last radio signal was
received from PIONEER V. The transmitter has been
operated throughout the three and one-half month
period and has demonstrated that, except for the
batteries, the commun; ions link could have been
maintained for q distance significantly greater than
the 50 to 60 million miles originally estimated. At
the time of the lost transmission the vehicle was
22,462,000 miles from earth.

D4 ~CONFIDENTHAL
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e Fignre 5. ABLE:s sebicle configuration drawing engd m‘i” list. Thivd

300.2 1p
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Our knowledge of space, of the sun, and of the solar
system has been substantially increased by the infor-
mation transmitted by PIONEER v, Anglysis of. the
data obtained during the satellite’s iourney into
space has revealed the following major scientific
discoveries;

1. An inlerplcnofaty magnetic field exists with a
steady magnitude of tore than one Gammg
and a peak of up to ten Gamma. This field
fluctuates in q manner that is connected 1o
solar flare activity.

2. The planar angle of the inhrplunon:ry mag-
nefic field forms q large angle (about 90
degrees) with the plane of the elliptic.

3. The exospheric ring current of 25,000 miles
diameler encircles the earth as o giant dough.
nut ot a distance of 40,000 miles from earth,
The five million ampere current moves west.
ward around the earth,

4. The geophysical magnefic field extends qt
times to 65,000 miles and this field oscillates
in intensity in the outermost exosphere.

5. The sudden decrease in galaciic cosmic rays
(the Forbush decrease) always associated with
large solar flares does not depend on the
Presence of the earth’s magnetic field. This
unexpected discovery will require formulation
of a new theory to explain the Forbush
decrease,

é. Penetrating radiation in space is not limited
to the Van Allen belts. At least during periods

of solar activity 5 1o 50 Roentgens per hour )

are incident on the satellite,
7. Energetic particles in the Van Alien radiation
belts are not ejected directly from the solar

wind. Some process for particle acceleration
must exist in the belt.

ABLE-5

The ABLE.-5 program provides for lounch of two
ATLAS-ABLE vehicles fo place sateliites into lunar
orbits late in 1960. A proposed ATLAS/ABLE lunar
program was submitted to AFBMD by NASA on 4
February 1960, following discussions between
AFBMD and the NASA Goddard Space Flight Cen-
ter in January. : '

Program Objectives

1. Place a satellite into lunar orbit with an apo-
lune of 5,000 nautical miles and perilune of 3,500
nautical miles. ‘
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2. Maintain adequate earth-satellite communica-
fions and establish communications parameters for .
futm_'e space probes. :

3. Demonstrate effeclive guidance system per-
formance, particularly for the satellite vehicle.

4. Successful conduct of payload experiments.

Program Vehicle {Figure 5.)

First Stage — ATLAS series D missile General Electric/
Burroughs Corp. Mod 3 guidance system.

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

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

Fourth Stage (Satellite Vehicle)— Space Technology
Laboratories designed, incorporating an injection
rocket capable of being restarted four times to
increase payload velocity and two fimes to decrease
payload velocity, The satellite also contains a telem-
eiry system (capabie of continuous operation), four
solar cell paddles, and scientific equipment for con-
ducting the experiments. Satellite vehicle weight is
380 pounds.

Launch and Powered Flight

These vehicles will be lounched from the AMantic
Missile Range on o frve azimuth of 93.5 degrees.
ATLAS performance parameters have been based on
results obtained from series D R&D flight tests, Param-
eters for all four stages are shown on figure 5, Fing|
burnout is programmed to occur 23,290,000 feet
from the center of the earth at an inertial velocity
of 34,552 #./sec.

Orbital Characteristics

Major Axis ..., . .. . . .. e 0.3470 x 10® feet
Eocentricity ... 0.190
Orbital period ............ ... . 575 minutes
Apolune ..... . . . . . 3,399 navtical miles
Perdune ... .. ... ... ... 2,319 navtical miles
Duration of eclipses . ... . .. less than 90 minytes

Scintiflation Counter and Pulse Height Analyzer
—measure electron energy (greater than 100 Kev
Per particie) and profon energy (greater than 2.0
Mev per parlicie).
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© 20 Mey per particle),

Proportional Counter Exporlmcnf-mmun inte-
grated intensity of cosmic ray Particles: electrons
loreater than 12 Mev per particie) and protons
(greater than 75 Mev per parlicle),

Spin Search Coll Magnetometer ond Phase Com.

Flux Gate Magml;mohr~ Measure magnetic field
Paralle) 1o vehicle spin axis, .

Micromohorih Flux and Momentym Experiment
~count’impacts of micrometeorites and interplane-

Plasma Probe Expon'mcnl—moosuu the energy

and density of streams of protons having energies

of the order of a few kilovoits Per particle.

Ground Support Program

Atantic Missile Range — trqck vehicle for first 12

starting a few minutes afier lifiofs), provide ATLAS
guidance, Provide first vernier correction for pay-
load stage.

Mam:lumr, Englond-fruclr vehicle for 4 hours,
starting 13 minutes after launch, Provide second
vernier correction for payload stage {ond additiongl
corrections qs required),

South Poins, Hawaii—track yepicie for 11 hours
starting 6 hoyrs after launch, fransmission of com-
mands, induding vernier Corrections qg hecessary,
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Program Administration
® A new launch date was established for ABLE-58

to allow time for evaluation of ABLE-5A flight data

and instaliation of required modifications. Launch is
presently schedvled for the period of 13-17 Decem-
ber. Progress to date indicates that this date will
be met. -

Flight Test Progress

ABLE-5A Flight Investigation

® The ABLE-SA vehicle was launched from Stand

12 at the Atlantic Missile Range on 25 September
at 1013 EST. Performance of the ATLAS booster was

“excellent with olf systems operating properly. The

only abnormality in booster operation was the fallure
of the vernier engines to shut off after five seconds
operation. This period permits correction of any
guidance errors introduced during main engine shut-
down,

¢ Stage I/l separation was initiated by a backup
event {oxidizer valve position switch) rather than by
the primary event {thrust chamber pressyre switch).
As a result Stage Il thrust chamber pressure was
approximately 100 percent rather than the nominal
60 percent at separation, Telemetry data did not
indicate flame separation even though there was
excessive back pressure in the interstage areq. Imme-
diately after separation thrust chamber pressure
stabilized at 60-70 percent of the nominal valve.
Next the thrust chamber and yaw servo actuator
were driven hard against the left hand sfop. An
oxidizer leak developed, probably in the thrust cham-
ber areqa. The oxidizer leakage rate indicated a hole
of approximately % inch diameter. During this fime
the ABLE stages were turning fo the right at o rapid
rate; they stabilized for approximately 45 seconds
in the pitch axis, then began tumbling about both
axes. : ’

® The Ground Guidance System (GGS) transmitted
the Stage Il engine shutdown command which ini-
tiated the subsequent flight events. The nominal and
actval  second stage flight events are shown in
Table |,

Stage Il spin-up was achieved and the payload pad-
dies were erected, The third stage flight was nominal,
although it was spin-stabilized in a downward direc-
tion throughout the 40-second propellant burning

WDLPR-4-247

Time (in seconds)

Evenp , Nominal Actual
Arm Stage It 140.0 1349
Nose Fairing Separation 1750 170.2
Sustainer Engine Culoff 2750 271.2
Start Stage Il {Combustion) 2750 2733
Stage I/l Separation - 2754 2738
Start of Chamber Pressure Decay 350.0
Zero Stage Hl Chamber Pressure : 352.7
GGS Cutoff Command 379.0
State Il Cutoff Actuated 3870 379.0
Stage Ii Spin-Up . 3880 381.0
Solar Cell Paddle Release 389.1 381.0
‘Stage 11/l Separation 389.1 3819

TABLE 1. Second Stage Flight Events

period. Stage II/satellite vehicle separation was
achieved, with no evidence of bumping. The first
firing of the hydrazine engine was .accomplished.
Angular accelerometer readings indicated that the
satellite vehicle was not properly stabilized. Analysis
of satellite vehicle telemetry indicated that all sub-
systems functioned correctly until the signals were
lost. Analysis also confirmed the events that occurred
in the other stages during the fiight. The duration of
the flight, from liftoff to impact, was approximately
14 minutes,

® No single, specific cause for the engine malfunc-
lion has been determined. An oxidizer leak in the
thrust chamber assembly explains the foss of com.-
bustion chamber pressure, but does not explain. the

* gimbal acfuation abnormalities observed. These were

bdlwodbhmbmwmdbyafailunintho
Yaw actuator cylinder. The apparent cause of the
oxidizer leak & a random structural failure in the
thrust chamber assembly. Since there was no indica-
fion of an abnormal starting transient or of sufficient
back pressure in the transition section area 1o cause
flame separation, the siructural failure connot be
afiributed to these causes.

ABLE-58 Corrective Action
® Moeasures have been undertaken in ABLE-58

- preparafions to insure that none of the possible

problem areas revealed during the analysis of the
ABLE-5A flight data will be encountered during the
5B flight. Some of these precautions have been:
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5
1. The removal of the thrust chamber assembly
from the second stage so that exhaustive structural
and mechanical tests could be conducted. Analysis of
test results revealed no inherent structural weqk-
nesses and established confidence in the thrust cham-
ber assembly. ‘

2. The ATLAS/Stage li separation will be initiated
earlier by using the thrust vaive switch to initiate
the sequence. This switch will initiate the separation
sequence ot approximately 20 percent of nominal
thrust level. The thrust chamber pressyre switch will
be used as a back-up and will be set 1o operate at
40 percent of nominal thrust chamber pressure,

3. The pitch and YOw servo actuators damping
orifice plug will be staked fo its piston.

4. The explosive bolt cages are being modified
to eliminate the possibility of shrapnel damaging the
thrust chamber assembly,

5. The thrust chamber Pressure switch is being
subjected 1o additional acceptance testing, including
actuation under vacuum conditions and while under-
going severe vibration.

6. While there is no evidence that lack of g
thrust chamber closure contributed to the failure, it
is planned 1o install o closure because of more flight
experience with the configuration. The closure will
allow combustien to occur under pressure rather than
in the vacuum of space,

7. The Stage I/1| transition section has been mod-
ified to provide additional blast port areq thereby
reducing internal pressure. Two transition sections
have been reworked; one for flight and one for
structural test, .

Technical Progress

First Stage

® ATLAS 91D completed acceptance festing ot
Convair on 7 Ociober, Throughout the manufactur-
ing and test phases overy precaufion was taken fo
insure the quality of the ABLE-58 booster. Very few
discrepancies. were noted during the acceptance
inspection, Providing a high degree of vehicle con-
fidence. The booster was shipped to the Atiantic
Missile Range on 14 October and following its
receiving inspection was placed in bonded storage
to await final checkout and installation on Stand 12,

® A modification 1o enlarge the blast ports in the
Stage I/1l transition section is nearing completion,
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Each port is being enlarged along its horizontal axis
so that the blast band width will not need 1o be
increased. Exhaustive structural tests will be con-
ducted following the modification.

Second Stage

® Following the mechanical and stl inspec-
fions of the thrust chamber assembly it was re-
installed in the second stage.

® Modifications have been made to the second
stage elecirical system to provide:

1. Ignition of the Stage 1/11 separation boits by
the thrust vent valve switch, :

2. Telemetry for o strain gage on the pitch actu-
afor.

3. Telemetry for an additional oxidizer jacket
pressure transducer separate from the transducer
presently installed. This additional fransducer will
provide a more reliable measurement of oxidizer
Pressure in the thrust chamber.

® A preliminary electrical check and an electro-
mechanical check have been accomplished, Thrust
chamber alignment and o hangar flight systems test
are scheduled in early November. The second stage
will be shipped 1o the Atlantic Missile Range on 21
November and will be installed on ATLAS 91D for
the Flight Acceptance Composite Test on 3 December.

Third Stage

® The third stage for the ABLE-5B flight has been
in storage at the Atlantic Missile Range since.8 Sep-
tember. A replacement for the backup engine which
failed to meet the propellant weight specification
will be delivered to the AMR on 18 November. The
third stage will be attached to Stage Il on 11 Decem-
ber. ‘ ,

Satellite Vehicle

®  The sateliite vehicle for ABLE-58 will be identical
to that used on ABLE-5A, except for the addition of
a University of Chicago solid-state detector and the
use of non-magnetic {copper beryllium) paddie erec-
tion springs.

® Calibration of payload experiments and the pre-
snvironmental integrated systems fest have been
completed. The payload successfully completed
environmental vibration testing and was then sub-
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jected to o special thermal analysis in the vacyum
chamber. Results of the thermal test indicate thot
the thermal control configuration s satisfactory.
Completion of the environmental acceptance fest is
scheduled during the first week of November. On
27 November, following the verification of experi-
ment calibration, magnetic field background and
Source measurements ot the Fanselay coil facility
located in Malibu the vehicle will be shipped to the
Aflantic Missile Range,

¢  Simulated $pace environment tests for evalua-
tion of the temperature control system were con-
ducted with the type-test payload installed in the
low-pressure low-temperatyre radiant heat facility.
The first test was conducted with the light source
focused on the oft engine; in the second it was
focused on the forward engine and during the third
the payload was $pun with the light source normal
to the flight axis. During each exposure aii payload
temperatures remained within allowable limits.

o —CONFIDENTIAL

Ground Guidance System

® Acceptance testing and checkout of the Hughes
Advanced Guidance System computer was com-
Pleted on 3 October. The computer was shipped to
the Aflantic Missile Range on 6 Oclober for installa-
tion in the Ground Guidance van and integration
into the system.

Ground Support Equipment

® Correclive action is being taken to improve the
Stand 12 crane capability, During the ABLE-5A oper-
ation the crane was incapable of hoisting items to
the highest ganiry level and on several occasions an
emergency control had to be operated manually to
Permit the crane fo travel into and out of the gantry.

®  On-stand protection against the extremely heavy
Rorida rains was inadequate during ABLE-5A prep-
aralions. A fent, similar fo the one used during
PIONEER Vv Preparations, is being fabricated.
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Specific impulse (vac)
Total impuise 116,400 lbe/sec
Burning Time 37.5 seconds
Propeliont Solid

8. sgconD STAOGE —-AJ10-42 MO'-O.MI)
Thrust ot altitude 7700 pounds
Specific impulse (vac) 271 seconds
Total impulse (min) 870,000 lbe/sec
Burning time 113 seconds
Propefiant Liquid

C. HRST STAGE—-THOR insm
Thrust (s, 1) 151,300 pounds
Specific impulse (5. 248 seconds
Specific impulse (vac) 287 seconds
Burning time 158 seconds
Propeliant Liquid

Figaye 3. TRANSIY I4 these Hage fight vebicle,

The TRANSIT Program consists of the flight testing
of nine vehicles 1o place 200-270-pound satellite

e
Al
rowse

e
T AR08 14
sarvsaigs  TRANSMITTOR

1/

SILVER-ZINC
18- 00
SATYSRINS

W) A
vhsmarsy SLRASE CAB

Figare 2. Cus-avay drawing of TRANSIT 1.4 payload (NAV 1),

aodd TRANSIT 1B, 2A and 28 flights. The TRANSIT
3A and 38 flights were initiated by q Navy MiPR,
dated 18 May 1940, Because of the successful
TRANSIT 2A launch and excellent payload perform-

the same type puyload as was carried on the 24
flight, Subsequently, the Navy initiated requests for
TRANSIT 44, 4B, 5A and 58,

The program was originglly authorized by ARPA
Order No. 97-60, which assigned AFBMD responsi-
bility for providing the booster vehicles, integrating
Payloads fo the vehicles, angd flight operations from
launch through attainment . of orbit, The TRANSIT
project was transferred 1o the Navy X
The Navy has now assumed both the administrative
and technical responsibility for the TRANSIT pro-
gram. Payload and tracking responsibility has been
assigned to the USN Bureau of Weapons. Applied
Physics Laboratory is the Payload contractor,

E1




| UPPER PAYLOAD®

B. stcond s1a STAR (AJ10-100) PAYLOAD (36-inch diameter)
Thrust of altitude 8030 pounds " \
Specific impulse {veq} 278 seconds M
Tolal impulse (min) .23 X 10° Ibs/seac S 1 N,
Surning time 294 seconds “ ! .
Propeliant Liquid Ly ' £ PAYLOAD SPIN MECHANISM
P N o
. . - Y .
1/ T [{ N\
A st s1a06—108 s | : EQUIPMENT COMPARTMENT
Thrust fs. 1) 151,500 pounds 4
Specific impuise (5. 1) 248 seconds 1.~ ‘\ \
M Specific impuise {vac) 287 seconds / ! pgoputsm SYSTEM
Burning lime 158 seconds l
Propeliant Liquid : 54.79 in,
‘—‘\ ”:\
A v
! Y sy
™ stace i1
2N SEPARATION PLANE
' Cedos »
: ﬂg STAGE | GUIDANCE
COMPARTMENT
]
' i 3. Two vehicle used for . :
Tm&]‘ B m&nqmn ¢ Bights 20-inch diameter (TRANSIT 2A and 3A)
Program Objectives .
1. Provide accurate navigational reference informe- azimuth will vary between 44.5° and 140° for each
tion for POLARIS launches. o ' flight.
2. Precise determination of satellite position by Payload Description The spherical payloads are
measuring the doppler shift of satelliite transmitted approximately 36 inches in diameter and weigh
radio signals, between 200 and 270 Pounds. Payload equipment
3. Investigate the refractive effect of the ionosphere - includes four transmitters lon frequencies of 54, 108,
on radio transmissions, 162 and 216 megacycles), two receivers, and o gate
4. Acquire additional geodetic and gesgraphical :::"‘h::":"‘n“':p'"‘:;”::' ;" ‘;’"“_’ °';'Y "’:':i‘l"':
. it lite. e ee en previously schedule
data by precision racking of the orb fing sotelfite time. Power for the first five months will be supplied
‘ by batteries, recharged by solar cells located in q
Fllght Vehicles TRANSIT 1A was a three stage 12-inch band around the sphere, The TRANSIT 1
vehicle as ."'°'”?' in Figure 1. TRAN.S" 18 and ’“b’." Payload will also contain an infrared scanner which
q“‘f" vehicles are two stage vehicles as shown in will operate for the first four days of orbit. On TRAN-
Figure -3, SIT 2A a 20-inch sphere, mounted on top of the
36-inch sphere, will contain instrumentation for
Launch Plans Al vehicles will be launched from . studying solar emissions. The poayloads will be spin-
- Complex 17 at the Atlantic Missile Range. Launch - stabilized in orbit,




W8 BOOSTER IMPACT
#  INJECTION INTO ORBIT

Figure 4, Typical TRANSIT orbits showing flight pash, booster impact aveas, and orbital imjection points.

Orbital Performance Achievement of program
objectives is based primarily on measuring the
doppler shift of satellite transmitted radio signals.
During the first three months of flight, the four trans-
mitters will be operated 1o obtain experimental con-
firmation of the theoretical mathematical relationship
between the frequency and the refractive index of
the ionosphere. Studies have shown that refraction
effects on the doppler shift can be eliminated by
using the jransmission from two satellites. After four
months of fracking the satellite by measuring the
doppler shift of the satellite radio signal, the exact
position of the satellite at any point in the orbit

‘should be known. Using known orbital positions,

ships and aircraft can then use satellite signals to
make analogous computations to establish accurate
position. Navigational fixes of 0.1 mile accuracy are
expected to be obtained.

.Ground Support Stations Tracking stations will

be operated in Maryland, Texas, New Mexico, Wash-
ington and Newfoundiand. First and second stage
tracking and telemetry and second stage guidance
will be provided by the Atlantic Missile Range. A
mobile tracking and telemetry van was located in
Germany for TRANSIT 1B and South America for
TRANSIT 2A,
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FLIGHT HISTORY

MONTHLY PROGRESS— TRANSIT

% Attained orbit successfully

* @ Fdiled to attain orbit

Remarks:

TRANSIT
No. Launch Date
1A 17 September
1B 13 Aprit
2A 22 June

The three-stage vehicle was launched from Stand
17A at the Atiantic Missile Range. The payload was
not injected into orbit, because the third stage motor
failed to ignite.

The THOR/ABLESTAR boosted satellite was launched
from Stand 178 ot AMR. The satellite was placed
into orbit. The ABLESTAR second stage {on its first
flight test) fired, shut off and coasled, then on com-
mand fired again. :

The dual payload was placed in orbit by the THOR/
ABLESTAR combination. The orbital parameters and
payload performance were so successful that
TRANSIT 3A will carry an advanced payload.

Program Administration

Program Because of the technical problems

a TRANSIT 5A and 5B payload in

involved in placing
the selected orbits,

these lounches have ot yet been approved. To attain

an orbit inclination angle which is lower than the"

® The U.S. {BuWeps) has given ram
approval for ﬁvmdmon:lpmnsn'mgh:zgmo ide of the launch sife (20.5 degrees North i
received approval for TRANSITS 3B and 4A on 27 fude in the case of AMR Complex 17) requires o yaw
May, and for TRANSITS 48, 5A and 58 on 27 ABLE Srae e launch. The capability of e THOR/
October. The launch dates and orbit inclinafions fo. o STAR vakicle 10 produce this orbit has not yer
TRANSIT payloads are shown in Toble 1. been established. ’
orbn Flight Test Progress
TRANSIT Lounch Inclination ® TRANSIT 3A was scheduled for launch on 29
Payioad Date (degrees) November with an orbital inclination angle of 28.5
degrees. On 11 October, the Navy requested that
3A 29 November 1960 67.5 the orbit be changed 1o 67.5 degrees. AFBMD is
38 February 1961 28.5 . working to accomplish this new requirement, but ot
4A May 1961 67.5 Present the solution of the technical problems asso.
4B July 1961 67.5 ciated with the altered requirement have not been
5A January 1962 22.5 SO'YQd. The guidance changes alone represent g
a8 May 1962 _ major project. In' addition to these technical prob-
lems, other problems were created in relation fo
range safety and relocation of the downrange track-
TABLE 1. Tm :::;::::::n Dates and ing station from Pretoria, South Africa to Punta
Arenas, Chile.
B4 —CONFIDENTIAL

WDLPR-4-247




ch:l: AMO-SM ﬂbdcw) on
-euﬂan. 1'
ed no. csum




A

1

—CONFIDENTIAL

The ARPA COURIER Program consists .of two flight »

vehicles 1o be launched from the Afantic Missile
Range. The Program objective is to test delayed
repeater communications between o satellite and
ground stalions, The program also will be used to

determine the operating characteristics and capa-

bilities of the ABLESTAR (AJ10-104) second stage
vehicle. The program is being conducted under ARPA
Order No. 98-60 (Project Code No. 2200). AFBMD
responsibility includes development of the launch

vehicle, payload integration, launch, injection of -

payload into orbit, and verification of orbital param-
elors ot injection. The Army Signal Research and
Development Laboratory will design, develop and
fabricate the payload, and will be responsible for
world-wide ground station requirements. Primary

- payload contractor is Philco Corporation.

Vehicle Description—The two-stage COURIER vehi-
cle consists of o THOR booster, an ABLESTAR (AJ10-
104) second stage ond a 500 pound COURIER
payload. Booster flight control is exercised by a gyro
platform and a pProgrammer. The second stage is
controlled by a gyro ysed 1o govern engine gim-
balling during powered flight. Stability during sec-
ond stage coast is provided by the “on-off
operation of jet noxzles operating from a dry nitro-
gen supply. The second stage propellants are inhib-
ited red fuming nitric acid and unsymmetrical
dimethyl hydrazil_u. The engine will have a restart
capability. The 500 pound COURIER payload is o

* 60-inch sphere, containing radio repeaters, storage

ond memory equipment, and o battery power source.
Flight Description—Both vehicles are o be launched
from the Atlantic Missile Range. After first stage burn-
out, the ABLESTAR vehicle will place the payload
into the desired trajectory and then shut down. The

second stage and payload will coast to the desired

650 naufical mile orbital altitude and the ABLESTAR
engine reignited to attain orbital velocity. The orbital
inclination will be 28.5 degrees from the equatorial
plane. The orbital period will be 110 minutes.

Payload Oblom'vos-Storago and memory elements
in the payload wili deliver messages, upon command,
to each of three ground stations; as well as exchang-
ing “real time* information when the satellite is

within line-of-sight of two ground stations. During'

these periods o ground station can relay messages
direct to the next ground station, through the satellite
simplex repeater equipment,

Ground Support Stations—These stations will be
located at Comp Salinas, Puerio Rico; Torrejon Air
Force Base, Madrid, Spain; and Halemano, Hawaii.
Station design and development is ynder contract to
International Telephone and Telegraph Corporation.

79.%°

9.5¢

SECOND STAGE—ABLESTAR (Ad10-104)

Thrust ot oltitude 8030 poungds
Specific l-pv[u {vac) 278 seconds

Total impulse {min) 2.3 X 10° Ibs/sec

-Burning time 294 seconds
Propeliant Liquid

FIRST STAGSE-—THOR IRaM

Thrust {s. 1.) 151,500 pounds
Specific impulse s. L) 248 seconds
Specific impulse {vae) 287 seconds
Buening time 158 seconds
Propeliant liquid
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MONTH].Y ‘PIOGl!ss—OOIml_l Program

Program Admlnhlrcﬂoq

®  VWith the successful launch and orbit of the
COURIER 18 satellite on 4 October, AFBMD’s respon-

was responsible for the launch vehicle, inhgroﬁng
the payload to the launch vehicle and
communications fo the fracking and daiq

ration was the prime payload contractor,
COURIER 14

Pre Launch

Prefiminary design of the COURIER 1A vehicle
was completed in September 1959 d design of the

Figuye 1, THOR booster 262 (left)
m“t:;hd o% Stand 17B o the e
lissile Renge, COURIER 14 4boye
brior 1o launch on 18 Awgust. A logs
of bydranlic bressure cau! the comtrol
dystem 1o become inoperative und the

missile to become unstable resnlting jn
its destruction,
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was changid in February 10 15 July because of
USASRDL payload availability problems,

®  Asa result of aerodynamic heating studies con-
ducted in March, two aerodynaomic heating problems

Figure 2, Instal, moﬁﬁc%uthm

bonnd COURIER B vebicle, Wy
20,000 solar colls beath the 60-inch and ke,
mmmn;..’cba;u. * 4

Figare 3. Prepayi the u:pbtak.fhuhcdlunndw
:p.icr:s M‘z‘ d f%th UHF receivers and telematry trans.
mshs, on bo, s command »

adzunx'a on the middle shelves; end date storage units om the Joswer shelf,
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until the analysis of the TRANSIT flight behavior had
been compieted. The investigation of the abnormal
performance showed thot lateral Propeliant sloshing

delaying the iettisoning of the nose -fairing fo pro-
vide greater stabllity during the first three minutes

Launch

®. On 18 August COURIER 1A was launched from
the AHantic Missile Range. Liftoff was smooth and
stable and the flight was normal for twenty seconds.
At this time hydraufic pressure in the THOR began
to drop. At 128 seconds hydraulic pressure was lost
completely and the missile subsequently broke up.
Analysis of lelemetry date and laboratory bench
tests strongly fuggested the failure of the hydraulic,
system low pressyre relief vaive, Plumbing changes
were made in the THOR hydraulic system. Ground
instrumentation was added and improved inspeciion.
and checkout Procedures were implemented, Plumb-
ing and instrumentation changes were accomplished
on the COURIER 18,

® The COURIER 14 ABLE-STAR second stage con-
tained the modifications indicated as o result of the
TRANSIT 2A studies. However, due to flight terming-
tion prier to second stage ignition, the effectiveness
of these modifications could not be evalvated,

COURIER 18

Pre Lounch

r  ~CONFIDENTIAL

tions, a re-evaluation of the COURIER 1B launch
schedule was made during July, Because of the time
required for guidance ground stations preparation
and the delay in vehide ,
COURIER 1B was scheduled for 4 October.

. -Thomboou«mcndodonmnﬁcms_-v
sile Range Stand 178 on 12 September. The second
stage and payload were installed on 19 September.

Launch

the launch for approximately 90 minytes, Liftoff was
smooth and stable, and the fiight was normal, Per-
formance of the THOR booster and ABLE-STAR
(AJ10-104) second stage was excellent, The satellite
vehicle was injected into orbit by restart of the

system - modification j rated as a result of the
COURIER 1A fiight. Table 1 lists nominal and actual _
orbital parameters,

PARAMETER NOMINAL ACTUAL
Apogee, nautical miles 650 658.2
Perigee, nautical mifes 650 501.7
Eccentricity 0 0.0195
Inclination Angle, degree 28.5 283
Period, minutes 109 106.7

TABLE I. COURIER 1B Orbira Parameters

® The Army hos informed AFBMD that the COURIER
satellite is operating salisfactorily, By using the orbi-

Army ground stafions have interrogated the satellite,
verifying that the storage and memory components
are functioning. .

Fi, 4. COURIER 1B 7 ’
lr'o':’elond shrosded L ?;“B,' ‘)“-;l'i::?e
Rawge on 4 October,
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MANNED SATELLITE

RETRO & POSIGRADE ROCKETS
ROLL JETS

HORIZON SCANNER

PITCH & YAW JETS

WEIGHT AT SEPARATION
ORBITAL ALTITUDE

APOGEE 126 N. Miles
N PERIGEE - 94 N. Miles

ORBIT INCLINATION
-HEAT SHIELD

Water or Land
Figwre 1. Complete vebicle (top view) with lite

(boitom view) showing piloss Kight position, and detail v
Jafety system escape rockess,

WDLPR4247 €9N‘HBEN:HA|~_ | G




Project MERCURY represents the transitional threshold boosters modified in accordance with program objec-
between this hation’s cumulative achievements in fives and pilot safely faclors, and (b) determination
Space research and the beginning of acival space - of trajectories and the launching and control of
travel by man. The primary Program objective is to vehicles through injection into orbit, The division of
place a manned satellite into orbit about the earth, responsibilities for this Program is given in Table 1,
and to effect a controfled re-eniry and successful Specific details of AFBMD support are given in
fecovery of the man and capsule (Figure 1). Table 2.

Unmanned ICBM frajeclory and near-orbital flights,

and unmanned orbiting flights will be used to verify

the effectiveness and reliability of an extensive Major contractors Participating in the AFBMD por-
vesearch program prior to manned orbital flights tion of this program include: Aerospace Corporation,
{Figure 2). The program will be conducted over a systems engineering ond technical direction;

period of nearly two years. The initial R & D flight Convalr-Astroncuﬁcs, modified ATLAS boosters;
test was accomplished successfully in September GE/lurroughs, ATLAS guidance equipment; and
1959. The total program accomplishment is under Rockeidyne, ongines. All of these companies also
the direction of NASA. The primary responsibility of Provide special studies and engineering efforts pecul-
AFBMD 1o date consists of; {a) Providing 16 ATLAS iar to meefing Project MERCURY requirements.

LEGEND . - —— C
RESPONSIBILITY: : | \
. AFBMD - evamn ' 3 B

NASA  ~eeeme

7/
II 7
! /
I i
'I /
/ 7/ A BAwsnc TRAJECTORY ,
i // ~ TO SIMULATE REENTRY CONDITIONS
/ 7/
/ /
[ Vs
o, B NEAR ORBITAL iNsermion IMMEDIATE
[ REORIENTATION, DECELERATION, REENTRY
I, ATLANTIC RECOVERY

C FULL ORBIT 3-18 ORBIrs 94125 NM.
WEST COAST REENTRY ATLANTIC RECOVERY

represents the pash of the final (manned) ight. The poins at 1 NASA responsibility
i:pJ:'vin represents injection inso orbis, E
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Figare 2. Plight tess trajectories for p'z"m MERCURY, Jc{l.u:%gm'ﬁc ﬂ«um. Trajectory C
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PROJECT mercury

NASA Rosponslblllfy

Booster-Capsule integration
Capsule
Ground support
Recovery

I ] ]
Pight 1 Fight 2 Figh
, (canceled) 3-14

NASA '

Flight
(L:abon':tory Capsules
apsvle {(McDonnel)

Re-entry

heoﬁng,

dynam ics,

recovery

—

Unmanned non-orbital flights
Manned and unmanned orbitql flights
Launch from AMR
Earth rack 33 *N/33°S/Lat, {for orbital
flights)
3-18 orbits
Orbit alfitude *
Apogee 126 n.m,
Perigee 94 n.m. -
Automatic pilot safely equipment with
manval backyp

|

AFBMD lupondbllhy.
Boolshr
Ams l\Dll

Modified

g
Now guidance antennae
Thin skinned tanks
Shifted tank bulkheads
Light weight thrust struciure
r— Capsule $eparation mechanjsm
Interface electrical connections
LOX dome protection
Programmer Modified
Range safely destruct time delay
Abort-sensing system

Detects dangerous variations
Launch in tank Pressures, fuel injector
Pressure, electrical power, )
affitude and sustainer hydraufic
pressure. Can initiate escape
sequence -

integrated coumdown—induding pilot insertion
and capsule countdown, AMR launch Stand 14—
adapted for pilot and capsule.

GE ground guidance equipment modified to
provide: (a) reql time datg, (b) additional discrete
command signals during powered flight.

{a) Ballistic frajectory—108°
(b) Orbital trajectory—072°

Table 1. Ousling of NASA and AFBMD responsibilities jn PROJECT MERCURY.

WDLPR-4-247
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PROJECT MERCURY

AFBMD Responsibility

in support of
PROJECT MERCURY
NASA HS-34
includes;
Design, engineering studies Launch support
Equipment modification . Trajectory daia
Hardware fabrication Missile alfocation

Flight scheduling

Provide sixteen {16)

Modify boosters for NASA prelim-
ATLAS boosters.

inary research and manned orbital
flight and safety objectives,

Launch, control and define trajectories
of booster-capsule vehicle up to, and
including, injection into orbit.

Table 2. AFBMD responsibilities in suppors of PROJECT MERCURY.,

Project MERCURY Launch Schedule

G4 CONFIDENTIAL WDLPR4247
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MONTHLY HOGIESS—PMIOG MERCURY

Program Adminhlmfion

® In accordance with direction received from Head-
Quarters ARDC, o brochure explaining the MERCURY/
ATLAS Booster Pilot S ram: was prepared
for Presentation 1o the Ajr Force Chief of Staff, This

grams. AFBMD submitied jts Position on these issues
to Headquarters ARDC on 17 October,

Flight Test Progress
® The MA-2 mission and test objectives have not

installed on the forward portion of the liquid oxygen

checks, The booster is scheduled 1o be installed on
launch stand 14 on 3 November,

- Technical Progress

no unusual resuits, confirming the previous analysis
that the failyre of the boosier liquid oxygen boil-off
vaive on the MA-] fiight was o result of and not o
cause of that malfunction, The final test report will
be completed in mid-November,

®  The tests of o one-third scale mode of the ATLAS
forward liquid oxygen tank dome, the adapter, and
capsule in the Arnojd Engineering Development Cen.-
ter wind tunnel Were completed on 10 October,

available early in November and the final report

" will be published in December.
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B 31 inches

E XM-68 :
B~ amoen”  \J

JET VANES AND
AERO FINS

PROJECT 609A

Hypor-!nvlronmom Test System
\

N

PROGRAM DESCRIPTION~The Hyper-Environment
Test Program (609A) is divided into R & D and Opero-
tional Phases. The R& D phase will be used 1o develop
and flight test vehicles capable of carrying 25 to
1,000 pound payloads to alfitudes of 200 1o 50,000
miles. The Operational phase will use these standard-
ized vehicles 1o permit the economical performance
of flight test experiments in support of scientific
research and advanced military space system
programs. .
leonomy—l.llcbllhy—Voncﬂllly— In this order
of emphasis are the three significant guides to pro-
© gram accomplishment. ECONOMY is being achieved

XM-78
(NorSs)
XM-79 .
(AEROJET)
(.3
P
XM-70
(ABL)
/AERO FINS
XM-75
(THIOXOL)
SPIN MOTORS AND
AERO FINS
Figare 1. Three variation;
of Project 6094 vebicle
demonstrate the mission-
mutd:ty of the program.
XRM-89 ‘A j XRM-91
Blue Scout | : £ Blve Scout, Jr.
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by iong range planning and maximum integration
with other Programs. Use of the basic four-stage
solid propellant, SCOUT vehicle, developed by NASA
and modified to achieve Program 609A objectives,
will affect an economy in vehicle development.
Necessary modifications include provisions for stq.
bilizing the fourth stage without spin and use of the
vehicle in less than the full four-stage configuration.

vied ballistic missile test flights whenever possible
without delaying schedules, Economy in the opera-
tional phase will be exercised by the use of this low-
cost vehicle as q standard flight test platform to
perform scientific and military experimental research
in support of all Ajr Force facilities, RELIABILITY will
be obtained by a twelve vehicle R&D flight test
program, at least four flights of the basic SCour,
and maximum use of knowledge gained in prior Air
Force ballistic missile flight testing, VERSATILITY wilt
be achieved by designing a vehicle capable of being
readily adapted 1o o wide range of payload varig-
tions, and capable of being flown in several configy-
rations of four stages or less. This VERSATILITY results
in the following flight capabilities:; (a) vertical probes
having a wide variance of payload weight/attitude
combinations; (b) boost-glide trajectories; {c) ballistic
missile trajectories; (d) downward boosted, high-
speed re-entry profiles, and {e) full orbit to approxi-

mate maximum of 400 miles wi-fh 150 pound

payloads.
Program Management—an abbreviated devel-

. opment plan, covering the R&D phase only, was

approved on 9 January 1959, Funds in the amount
of $12,651,000 have been made available for this
R&D phase of the program only. A letter was issued
assigning management responsibility 1o AFMBD, with
emphasis on integrating the Program with the scien-
tific and military research experiments conducted on
regularly scheduled ballistic missile flight tests (Piggy-
back Program). In June 1959, Aeronutronic Division
of the Ford Motor Company was chosen through nor-
mal competitive bidding as the Payload, Test, and
Systems Integration Contracior, Arrangements have
been made for the procurement of vehicle compo-
nents and associated Support equipment, modified
to meet Program 609A requirements, through NASA,
rather than through the SCOUT Program contractors,
Atlantic Missile Range facilities consisting of launch
complex 18 will be made available to the Air Force
for this program. A Project 609A division has been
established within the 6555th Test Wing (Develop-
ment) at AMR to supply Air Force technicians to par-
ticipate in the assembly, checkout and launch
operations of the R&D phase under the direction of
the Payload and Test. Contractor. An all-military
operational capability will be developed from within
this group.

Figare 2,

Fonr differens
rafectories
Possible using
differens
arrangemenss
of Project 6094
stages.
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; DEVELOPMENT PHASE
- Project 609A Launch Scheduia * SUCCESSFUL FLiGHT
o MONTHMLY PIOGRESS-—PNIOQ 609A . ¢ Because the Operational Phase of the 609A Pro-
l )
' : gram has not been approved or funded, decisions
Program Administration were made 1o stop work on the design of Operg-
— ®  Headquarters USAF has assigned type designa- tional Facilities, It was considered uneconomical and
tions. to the motors that make up the stages of the Liiecessary to continue design of these facilities,
Project 609A vehicles. Table ! lists the olg designa- which are needed only for _"" Operational Phase,
—_ tion, manufacturer angd new designation, until the follow-on Program is approved. ,
! old Type ¢ Actual and predicted delays in delivery of com.
' Ponents of the guidance and control system have
_ . Dcsl,ncﬂon Manufacturer Designation necassitated extension of the schedule for the Devel.
AJ Senior Aerojet XM-68 opment Flight Test Program. This wil not affect the
TX-33 Thiokol XM-75 time when initiaj launches can be made in the Opaer-
X-254 ABL XM-70 ational Phase since there is a lead fime requirement
[— X-248 ABL XM-69 of nine months between funding and launch of
: v AJ-10-41 Aerojet xMm-79 follow-on vehicles. Extending the duration of the
100A NOTS XM-78 test program will make q move equitable work load
h crews and
~ TASLE 1. Old and New Projec 6094 . on the 6358 Tom ¥ine (Devl launc
! . : Motor Designations reduce the amount of fime between the Develop-

ment and Operational Lavnch programs,

‘ Figure 3, “Blug s, w2 I" payload carvier duvimg sy ' und bendling dolly 10 the
meto mobilpore s wobliatugs ricr 4 the pezions doom BT Righe from thy i)'
. bﬁc&lcuicﬂ(ksﬂohgoudlw&gm:cdm
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®  Three XRM-91 vehicles have been procured with
funds furnished by the Air Force Special Weapons
Center (AFSWC) and will be launched to support

an AFSWC program for space radiation investiga-
objectives of further

development proof testing of this configuration, A
recent decision has been made to schedule launch
of these vehicles after the rest of the vehicles in the
current development program.

The first of the three will be launched ot AMR in May
and the remaining two from the NERY launcher at
Point Arquelio in June. The launches at Point Arquelio
will be conducted by a TDY team from the 6555th
Tes! Wing {Dev) at AMR. The payloads, telemetry
and fourth stage hardware will be provided by
AFSWC and their technicians will be responsible for
checkout of ihis equipment. Booster vehicles and
program direction will be provided by AFBMD, with
AFSWC support to furnish appropriate range docy-
mentation,

Figure 4. “Blug Scont 1" payload car
g o el 2
cbeckons, ic ¢ Nt coms
are in the bachground,




Flight Tess Progress

tially the same as that of the firg XRM-91 launch,
The slip from the October lavnch date was made
Necessary by payload insfrumentnﬁon difficulties
encountered by AFSWC. No further problems are
anficipated in Meeting this date, '

®  The third 609A Development Phase launch is
scheduled for 28 November, This will be the first

Facilities

® Review conferences were hel
of two

woLER 400 CONFIDENTIAL
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'DYNA SOAR

Program History—Competition for the DYNA SOAR
study contract was initiated in 1958 and resulted in
the Boeing Airplane Company and the Martin Com-
pany being awarded the follow-on contract to more
fully define their proposed approaches. In November
1959, following review ond 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 intagration prime
contractor, with Martin furnishing modified TITAN
ICBM’s for booster support. The determinations and
findings were elaborated on by Dr. Charyk to require
a study program, Phase Alpha, with objectives of
reaffirming the proposed glider design and indicat-
ing any changes required to that design. In April

1960, the Phase Alpha study was completed and the
resulls 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,

Program Objectives—The DYNA SOAR Program will
explore the possibilifies of manned flight in the
hypersonic and orbital reaims. The program will
proceed in three major steps from a research and
test phase to an operdtional military system. In Step
I, a full scale, minimum sized manned glider will be
developed. A modified version of the TITAN ICBM
will boost the glider into hypersonic flight at veloci-
ties up to 19,000 ft/sec and permit conventional

48' 10"

WDLPR-4-247

A. ouUpsr
Weight ..,........... 9300 Ibs.
Wing Area ........... 300 sq. f1.
L/D Max. at
Mach 20 ......... 2.2
L/D Max. Landing ..... 4.5
- B. TITAN SECOND STAGE
R Thrust (lbs. vac) ...... 80,000
Lift Off weight ...... 53,853 Ibs.
Propellant Consumed ... 47,274 ibs.
Burnout Weight .. ..... 6,579 ibs.
B €. TITAN FIRST STAGE
Thrust (Ibs-sea level) . . 300,000
UR-Off Weight ....... 176,383 Ibs. -
\ Propellant Consumed . . . 164,243 tbs.
- Burnout Weight . ...... 12,140 Ibs.
D. GROSS WEIGHT . ... . . 241,500 1bs.
st Stoge
Start of Burn
c . SECOND STAOS MODIPICATIONS
ignition prior to Separation
Interfonk Section Strengthened
FIRST STAGE MODIFICATIONS
\ Stabilizing Fins Added
l ' Skirt Section and Interiank
Section Modified and Strengthened

Figare 1. DYNA SOAR webicle confignration
drawing end specificesion liss,
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landing ot o prodohm;imd site. In Step ! the glider
will be tested, using a more powerful booster fo

achieve orbital velocities. This phase may be

expanded into an interim operational weapon sys.

tem providing all-weather reconnaissance and satel-
" lite interceptor capabilities. The objectives of Step Il
are to test vehicle performance between 19,000
ft/sec and orbital velocities; and 1o gather re-entry
data from various orbits. Step Il will provide an
operational weapon system with o vehicle that will
Operate primarily in o hypersonic glide, be able to
maneuver within tho_uhno'spben, and be able to

under study are; reconnaissance (manned and
unmanned); air and space defense; strategic
bombardment and logistics support. Manned and
unmanned versions are being considered where
applicable. :

Flight Program—Step | includes nineteen air-
launched, moanned flights with - the glider being
dropped from ¢ B-52, five unmanned booster
launches, and eleven manned booster launches from
the Atlanfic Missile Range (AMR). The first unmanned
booster launch is scheduled for November 1963
with a one and one-half month span between
launches. The manned booster flights are pro-
grammed fto start in September 1964 with two
month span between launches. The range from Wen-
dover AFB, Utah, to Edwards AFB is adequately
instrumented for the tracking and telemetry required
during the air-launched tests of the DYNA SOAR
glider. Instrumentation sites for the AMR launches
will be located at Cape Canaveral, San Salvador,
Mayaguana, Antigua, Santa Lucia, and Fortaleza.
Instrumentation, tracking, and recovery ships will be
provided to supply additional support for the AMR
launches. Landing facilities will be provided ot

Fortaleza, Brazil; Santa Lucia, Lesser Antilles; and
Mayaguana, Bahamg islonds. ’

A. Altitude 250,000 foet
B. Boost BurnoutVelocity
18,600 fps

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

AFBMD is responsible for the booster, booster syp-
port equipment, special air-bome systems, ground
support equipment, and booster requirements of the
lounch complex. WADD will have responsibility for
glider and subsystem development. NASA will pro-
vide technical support in the design and operation
of the glider in obtaining basic ceronautical and
space design information.

Technical Approach — AFBMD's technical approach

. 1o meet the objectives of the program are:

1. Modifying a TITAN ICBM by adding stabilizing
fins; sirengthening the holddown and skirt areq, inter-
tank and interstage sections; redesigning the guid-
ance bay; incorporating a malfunction detection
system; and initiating a new staging technique (fire
in the hole),

2. Modifying the LR 87-AJ-3 or LR 91-AJ-3 rocket
engines fo obtain structural compatibility with the
modified booster; include malfunction shutdown and
fail safe systems; and adding a cartridge start system.

3. lighten and simplify the second stage engine.

4. Modification of an AMR launch pad.

5. Provide an integrated launch countdown,

Monthly Progress—DYNA SOAR Program

Program Adminmrc_ﬂon

The DYNA SOAR Program is making noteworthy
progress, primarily in the areas of detailed program
planning, preliminary engineering and program
management,

® A preliminary “corridor study on the DYNA
SOAR Step | booster was received on 5 October.
The ultimate purpose of this study effort is the selec-
tion of an optimum trajectory for glider injection into
the hypersonic flight regime. One selection criterion
is that booster control and heating problems encoun-
tered along o given trajectory must be solved with
the least modification of the TITAN booster. Addi-
fional studies are Recessary fo assure compatibility
of the final trajectory selection with the over-all
DYNA SOAR program requirements.

® The DYNA SOAR (Step 1) booster studies have
been initiated. Hardware go-ahead is tentatively
scheduled for July 1962 with the first flight to occur
in mid-1965. The basic booster will be required to

WDLPR-4-247

place a 15-20 thousand pound glider into o low
altitude orbit. AFBMD/Acmpm will:

1. Establish o booster specification.

2. Evaluate potential boosters,

3. Recommend to WADD the best prospects.

4. Assist WADD and Boeing in system analysis of
the top prospects.

5. In conjunction with WADD, recommend the

"booster for Step II.

The final selection is prepared for July 1941,

® Program Evaluation Procedures {PEP) for DYNA
SOAR are being established in accordance with
standardized ARDC/AMC requirements. Preliminary
booster networks (events and acfivities) were devel-
oped during o 27-29 Oclober meeling attended
by representatives of the Martin Company, Aerojel-
General, AFBMC and AFBMD, Both booster and
glider networks must be matched prior to initiation
of the operational phase of analysis and evaluation,




NASA
AGENA “B”
PROGRAM

Figure |, NASA AGENA “B” config-
nrd:':- for Ranger flights ﬁ;"’? Pro-
lh-s lunar spacecraft (above
ﬁ?:itb_-u-l ;'be lcn::zcd from the
SPACECRAFT Atlantic Missile Range.

Program Objectives—The basic objective of the
NASA AGENA “B" Program is to place a separable
A A “B* spacecraft on a prescribed ballistic trajectory or into
lunar orbit to gather scientific informatien and data.
The program will first demonsirate the capability
of jeftisoning the spacecraft shroud and separating
the spacecraft from the AGENA “B" vehicle. The
program will also develop and demonstrate the
capability of the AGENA “B* retro system to retard
the second stage. To achieve these objectives the
NASA will use the background and experience
gained by the USAF in their Satellite System pro-
grams in terms of AGENA engineering, procedures
and lounch operations.

Flight Program — Although it is intended that this

A program will continue for several years beyond.
1962, only the launches through 1982 are firm.
The current schedule is as follows:

Launch Date  Booster Mission

July 1961 ATLAS Lunar Test Vehicle
Oclober 1961 ATLAS Lunar Test Vehicle
Janvary 1962 ATIAS Lunar Impact

March 1962 THOR Scientific Satellite

April 1962 ATLAS Lunar Impact
June 1962 THOR Meteorological Satellite
July 1962 ATLAS Lunar impact

September 1962 THOR Backup
December 1962 THOR Meteorological Satellite

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

WDLPR4247 -CONFHDENTHAL K1




NASA
SPACE LAUNCH
FLIGHT PROGRAMS OFFICE VEHICLE PROGRAM OFFICE
JET PROPULSION MARSHALL SPACE
LABORATORY FLIGHT CENTER
GODDARD SPACE '
FUGHT CENTER AFBMD
AGENA ATLAS THOR Launch
Contractors Contractors Contractors Operations
NASA AGENA "8 Project Organization Chart

Program Rospomlblllﬂu—Undef NASA Order
No. $4601-G the Ajr Force is supporting the NASA

AGENA “B” Program. This will permit NASA to toke
full advantage of the technical and operational back.

- ground and experience developed by the Air Force
in space booster Projects; permit contractors to dis-
charge their contractugl obligations with NASA and
USAF utilizing already established management relg-
tonships, insofar as practicable; and provide NASA
the benefits of contract administration services and
procedures already established for USAF programs
employing the same basic vehicles as those sched-
uled for this program. '

Program Status — AFBMD has taken the following
action to support the NASA AGENA “B” Program:

1. Awarded Llockheed Missile and Space Division
a contract (lefter Contract -592) dated 12 April
1960) for the Procurement of modified AGENA

“B" second stage
shrouds, overall

launch,

2. Issved a contract change notice
Astronautics for five modified ATLAS
to support the lunar flights,

3. Allocated eight THOR boosters to NASA.

4. Initiated contractual action with General Elec-
tric and Bell Telephone La

. Systeins to be used on the A

respectively.

S. Published the pr

the

é. Thg Space Syste
NASA AGENA “p~
Avgust, Headquarte

NASA organizations,

vehicles, jettisonable spacecraft
Systems engineering and vehicle

boratories for guidance
TLAS and THOR boosters,

ogram requirements document
setfing forth the requirements to be imposed upon
Atlantic Missile Range 1o support this program,
m Development Plan for the
Program was approved on 12
rs ARDC is responsible for dis-
tribution of the Development Plan to appropridte

to Convair
"D boosters
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RESPONSIBILITIES
LUNAR FLIGHTS

=————— AFBMD

------ Jet Propulsion
Laboratory

EARTH SATELLITE
T AFBMD

= — Goddard Space Flight Center

%  Spacecraft injection
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. Program Objeactives

® The objective of Project SAINT is to develop o
Satellite Inspector System for inspection of vnidenti-
fied earth satellies which might constitule a threat
to the United States. Although not specified in the
currently authorized progrom, the ultimate system
would include o capability to negate those satellites
which were determined 1o conslitute a threat.

Concept

®* The current concept is that unidentified orbiting
objects will be dcquired, catalogued and their

fer (NSSCC) utilizing existing Milistone and FPS.14
Radors. (It is anfici > that, for the ultimate opera-
tional system, the capabilifies of the NSSCC will be
expanded to provide additional information such as
target size, configuration and stability in orbit.) This
information will be relayed fo a Command Control
Center which will determine if inspection is ‘neces-
sary. Should inspection be deemed necessary, the
ephemeris information will be converted into guid-
ance equations which will be inserted into the iner-
fial guidance System of a SAINT vehicle. Launch of
the vehicle will be accomplished at an opportune
time to insure rendezvous and inspection. The Final
Stage Vehicle would be equipped with a TV scan-
ning capability in addition to various sensors 1o
determine the nature of the payload of the farget
satellite. Early configurations of the SAINT System
will consist of o Series D ATLAS booster, AGENA
'8 second stage and a SAINT Finol Stage Vehicle.
In the early phase of the program the Final Stage

Vehicle is expected 1o weigh in the neighborhood

of 2,000 Ibs. Later Final Stogo_VcMclu, having
increased maneuvering’ capability and additional
sensors, would be boosted with the ATLAS/CENTAUR.

Current Program
® The current SAINT Pbgmm consists of three

phases: (1) Design and Fabrication of a protolype
Final Stage Vehicle; (2) continved study toward the

A definition of an uvltimate operational system and

(3) the development of Long Lead Time Components.

ance of component compatibility and reliability -
before flight. In addition fo a TV inspection capa-
bility, this vehicle will contain a radar seeker, inertial
guidance and computer, attitude conirol, maneuver-
ing propulsion, communications and telemetry syb.-
systems.

®  Four flights are planned for the feasibility dem.
onsiration with launches programmed from Cape
Canaveral. The first flight is scheduled in December
of 1962 with the following flights scheduled ot three
month intervals. in the feasibility demonsiration the
Final Stage Vehicie will be programmed fo rendez-
vous with an existing satellite if one is available
which is sultable for this purpose. If sych a satellite
is not available q target satellite will be placed in
orbit utilizing the 6094 system. Rendezvous will be
accomplished while under surveillance of the Sou'h-

ground station, The image and data will also be
stored and read out on command as the vehicle
passes over Cape Canaveral, For the purpose of the
feasibility demonstration rendezvous is defined as q
closing of the Final Stage Vehicle with the target
satellite to within 50 feet ond a relative velocity of
less than one feet per second, The demonstration
program will ytilize existing launch, fracking and
data reduction facilities insofar as possible. How-
éver, some additional ground support equipment
will be required ot Cape Canaveral and ot the South-
east Africa tracking site. :

¢ Continved study toward definition of an vitimate
operational system is being pursved simultaneously
with the other phases of the program. This effort will
distinguish certain long lead type items on ‘which
development action must be initiated and provide

L1
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ﬁ%w refinements to the system, Included are exten-

sion of the maneuvering capability of the vehicle into
higher orbits and inspections of multiple targets as

contractor struciure composed of a First Stage Con-
tractor, Second Stage Contractor, Final Stage Con-
tractor, Payload Coniractor and Systems Engineering
oand Technical Direction Contractor {Aerospace
Corporation), Military support is provided by the

Ncﬂond Space Survelllance Control Center through
the Air Force Command and Control Development
Division, and by the 6594th and 6555th Missile Test

Wings.

Technical Progress

. and is evaluating proposals received from invited

contractors for the Final Stage Vehicle and for the
payload of Phase ll, i.e., the feasibility demonstra-
tion. It is anticipated that contracts will be definitized
before 1 Janvary 1961.
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Program B O O S TERS

. ® The primory pocing factor in the accom-
. plishment of space missions has been, and for
. some time will continve fo be, the availability
‘of Air Force ballistic missiles and upper siages
) to boost the payload vehicle. Space flight plan-
Ping requires close examination of all tech-
l nological areas wherein advances provide
increases in booster and mission capability.
This, in turn, has required that space schedules
' be sufficiently flexible 1o incorporate rapidly
, those advances in the state-of-the-ort which
& increcse the potential for reliable and pre-
i dictable space research,
® Because of the wide range of its activifies,
AFBMD has accumulated o broad base of expe-
rience in booster selection for space missions.
Experience in ballistic missite RED programs
* and in development of upper stage vehicles
have provided much information. Research
l programs in the propeliant and materials areas
also are providing new capabilily for space
: research. The number and variely of boosters
' - available permit the selection of o combination
of stages tailored to provide specific capabili-
' ties for specific missions.

® The following pages describe briefly the
booster vehicles currently being used by AFBMD
fo support military and civilian space pro-
grams. Nominol performance data is given to
permit nominal comparisons of vehicle capa-
bilities. Specific qualifications are made where
necessary for clarity,
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?W‘  Early in 1958, the decision fo accelerate the national space effort was made effec-
' Height fively possible only because of the availability of the THOR IRBM. THOR No. 127
| e 58 fout was diverted from the RAD fiight test program for use as the ABLE.] space probe
DM-21A 60.5 fout ) first stage. With top national priority assigned to the $pace research effort, THOR
o 000 poveds No. 163 was used to boost the DISCOVERER I into orbit on 28 February 1959, Since
wﬂA }3,"7’25’:."...”" then, the THOR has become operational as an IRBM and has been very reliable -
:'ﬂzl;': ' M3 Block ) as a space flight booslog During 1959 all THOR boosted space flights ac?:iov_od
DM-21 m:l:'?“ |'.., successful first stage performance. THOR Mormonco .hos been increased through
MB-J Block If weight reduction modifications and use of Rl-1 (instead of RP-1) fuel. A modified

Ph21A MB-3 Block | - v

ool THOR, designated DM-21 {used with an AGENA second stage), incarporates a short-
L :‘:; ened guidance compartment and additional weight reduction changes. A Ilater
vidance - Bell Telephone : .

version of the DM-21 pro-

or aviopilol only
Used as fies ‘stage for: vides an increase in thrust fo
. DISCOVERER 167,000 pounds through
!i::f:':“ 4 installation of the MB-3-
CoumER Block Il engine. The DM-
NASA/AGENA ' 21A, used with the ABLE- | o
DELTA STAR second stage, has o larger transition section than DM-18/DM-2 1 and does

not incorporate all the weight changes effective on the DMm-21.

'_l'l-lE ATLAS ICBM, providing over M.ico the thrust of the THOR, is being used as

T L a' S the first stage booster for the three Advanced Military Satellite Programs and for .
-A &- ’ Project Mercury man-in-space. The first ATLAS boosted space flight was faunched
Prime. contractens from the Atlantic Missile Range on 18 December 1958, Designated Project Score,
Convair this vehicle (ATLAS 108) successfully placed a communications payload into . .
Engine menwvieciurer: orbit around the earth. In November 1959 the ABLE-4 space probe did not attain
w""l m‘?:‘;’r‘"" its objective, however, ATLAS first stage performance was successful, The first '
’ " & foot ATLAS-boosted flight test vehicle in Project Mercury was launched on 7 September l
delp * with test objectives satisfactorily achieved. ATLAS performance on both the 26
Diameter 10 foet Febrvary and 24 May MIDAS icunches also was satisfactory. Future flights will .
Weight 261,206 pounds use modified ATLAS series “D" missiles to carry increased payload weights,
Engine Project Mercury boosters also include :
Series DATIAS  MA-2 abort-sensing and other pilot safety '
Fuel :M features. The success of the ATLAS
Oxidixer ox
boosted space flights to date pius '
W'“‘“"m":""'"' the porforman.cc and reliability b'?ing
Burroughs Corp. (computer) demonstrated in the ATLAS R&D flight
Ured: s fiest stage fors test program, lend cynﬁdenco in this .
SAMOS booster as a reliable means of real-
MIDAS izing advanced space objectives.
COMMUNICATIONS
SATELLITE '
ABLE4 ond -5
PROJECT MERCURY
" |
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Although originally designed as the basic sof.
ellite vehicle for the Advanced Military Satellite
Programs, flight testing of the AGENA was accel-
erated when the DISCOVERER program was
Created, using the THOR/AGENA combination.
Because of its availability, the Bell Ajrcraft
LRB1-Ba-3 rocket engine was selected for AGENA
Propulsion, and later modified to use unsymmet-
rical di-methyl hydrazine instead of JP-4 fuel.
Subsequent modifications resvited in the AGENA
“B” configuration, in which propellant tank
capacity was doubled and the engine modified
to provide single restart and extended burn capa-
bilities. The increased performance of this design
greatly enhanced the potential of the THOR/
AGENA combination. An optical inertial system
for guidance and orbital attitude control was
developed to meet the critical orbital eccentricity
ond attitude requirements for the programs in-
volved. Gas jets and reaction wheels are used
to control attitude. Payloads may be installed
on the forward equipment rack or distributed
throughout the vehicle, The flight test program
also has been used to develop.a recovery capa-
bility for a payload capsule which is ejected
from the orbiting satellite.

ABLE-STAR, Vehicle

The ABLE-STAR Upper stage vehicle contains an AJ10-104 propuision system which
is an advanced version of earlier Aerojet-General systems. In addition to providing
increased performance capability, the system includes automatic starting, restarting,

gas system, The thrust chamber is gimballed by hydraulic actuators fo provide pitch
and yaw control during powered" fiight. Roll control during powered flight is
achieved by expelling nitrogen through a system of nozzles in response to elecirical
signals. Roll control during coast periods uses o parallel circuit of lower thrust. Atti-
fude control for coast periods up to one-half hour provided in the current design can
be extended by increasing the nitrogen supply,

- Oxidk

AGENA

Prime contractor:

Lockheed Missite and Space Division
Engine menviacturer;

Bell Aireraft Corp, v

“A" version 14 feet
“8" version 19.5 foet® .

21 feet**
Diameter 60 inches
Welght
“A" version 7,987 pounds

“8" version 14,800 pounds

ngine

“A" version VIRB1-Bo-5 i

“8" version XIRS1-Ba.7* i
. XLRS1-Ba-9**

;:'y-umlul Dimethyl Hydrazine
Oxidizer A

Inhibiled Red Fuming Nitric Acid
Guidance oplical-inertiol
Used os second stage for:

DISCOvVERER

SAMOS

MIDAS

NASA/AGENA “8”

Contractor:
Aerojel-General
Height 14 feet 3 inches
Diometer 4 feel 7 inches
Woeight 9772 pounds
Engine AJ10-104

with Restart Copability
Nozzle Expansion Ratlo—40.1

Fuel
Unsymmetrical Dimethyl Hydrazine

Inkibited Red Feming Nigric Acid

Guidance .
STL ABLE Guidance System

Burroughs J-1 Compyter

Used as second stage for:
TRANSIT 18, 2A, 3A, 38, 4A
COURIER 14, 18

M3
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ABLE Vehicle
The ABLE upper-stage vehicle has been flight tested suc-

cessfully as the second stage on THOR re-eniry vehicle
tests, ABLE Projects and TRANSIT 1A, The vehicle uses

AJ10-42 or AJ10-10] Propulsion systems (improved

versions of systems used originally on the Vanguard
Program), guidance systems, and electronic and insiry-
mentation equipment. The ABLE vehicles are guided
during second slage engine burning. Vehicles using the

Contracier:

Aerojel-General Corp.

Helght 18 feet 7 inches
Diemeter 4 foet 8 inches
Weigin

AJ10-42 4622 pounds
AJ10-10% 4178 pounds
Fvd

Unsymmetricol Dimethyl Hydroxine

S

AJ10-101 sysiem are spun with the

third stage and pay-

load prior to second stage engine burnout o provide spin

stabilization of the unguided third

stage and payload.

On flight vehicies using the AJ10-42 propulsion system,
only the third stage and Payioad are spun prior to second
stage separation by o spin fable bearing system located

of the second o third stage separation plane. Only minor

differences exist between the iwo propulsion systems,

Oxidizer

Guldance
AJ10-42

AJ10-101

Inhiblled White Fuming Nitric Acid

Radio-inertial (BT1)

Advenced Guid. Syst. (STL)
Computer Burroughs J-1)

Used as secend stage for;
AJ10-42 — TRANSIT 1A, TIROS
AJ10-101 —— ABLE 3 and 4

e

Development of the Allegany Ballistics
Lobpra'ol:y X-248 engine for the Van-
guard Program was accelerated when it
was selected as the third stage for Project
ABLE-1. The unit represented the most
advanced solid propellant engine of its
size available at the time. Since the
engine had not been qualification or
flight tested, test firings were conducted
ina vacuum chamber simulating approxi-
mately 100,000 feet altityde. Design
modifications involving the igniter,
nozzle, and internal insulation were
found to be retjuiud. The modified
engine performed with complete satis-
faction on the successfil flight of ABLE.]
and subsequently on ABLE.3 and ABLE-4
THOR.

M4

Contvacton

Height
Diameter

Waight
Fuel

ABL 248
Vehicle B

Allegany Bollistic Laboratory

4 foet 10 inches
1 foot & inches
515 pounds

Solid

Used as third stege on:
ABLE 3 and 4
TRANSIT 1A, TIROS

WDLPR-4-247
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THOR aSomis M omzy Koo 000 ATLAS QI ...
~  Weight—dry 6,727 6,590 6,950 Weight — wet 15,100
Fuel 33,500 33,500 33,500 Fuel 74,900
Oxidizer 68,000 68,000 68,000 Oxidizer 172,300
—  TOTAL WEIGHT 108,227 | 108,090 108,450 TOTAL WEIGHT 262,300
. Thrust-lbs,, $.L.,
Thrust-lbs., S.L. 152,000 167,000 152,000 Boost 356,000
Spec. Imp.-sec., S.L. 247.0 2478 247.0 Sustainer 82,100
- Burn Time — sec. 163.0 152.0 163.0 Spec. Imp.-sec.
Boost 286
Sustainer . 310
NOTES . AG E N A nAu “B"
~ @ Payload weight not included, Engine Model YLR81-Ba-5 XLR81-Ba79 | XLR8].Bo-90
Does include controls, guid-
ance, APU and residual pro-
- pellanss. OWeight — inert 1,262 1,328 1,346
. Impuise propellants ‘6,525 12,950 12,950
® Does not include THOR Other 378 5N 511
adapter (225 ibs.) or AT, LAS _— _ —_—
= adapter (315 Ibs.). STOTAL WEIGHT 8,165 14,789 14,807
Single reitart capabilisy. Thrust-lbs., vac. 15,600 15,600 116,000
® . tluy Spec. Imp..sec., vac. 277 277 290
—  ®Dual burn operation. Burn Time —sec. 120 2400 2400
® Allegany Ballistic Laboratory.
’ AJ10-104
- At 1042 KA 160-101 oizsan BB ‘ABL 248
= E
Weight — wet 1,247.1 847.9 1,207 C 59.5
- Fuel , 875.1 869.0 2,247 o 455.5
Oxidizer 2,499.6 2,461.0 6,227 N (solid)
=0 =
TOTAL WEIGHT 4,621.8 41779 9,771 D 515
Burnout Weight 1,308.6 944.1 1,419 S 50.5
_ T
T Thrustlbs, vac, 7,670 7,720 7000 [ 250.5
Spec. Imp.-sec., vac 267 267 278 G 3,100 -
E
a DISCOVERER (1 thry 15) . . . . . AE  MIDAS(1and2)...... . . DE  ABlE4and-5....... . . D-4L
DISCOVERER (16 thry 19) . . .. . AF  MIDAS(3and subs) ..., . DG TANSITIA .......... .~ AH-L
DISCOVERER (20 and subs) . . . .p.G SAMOS (1 thru 3) ....... .. . D-E TRANSIT18, 24, 3A, 38, 4A . . ..k
- COMM. SATELLITE . ... .. D-F  SAMOS (4 and subs) . .. ... .. b6 cowrier ............ c
COMM. SATELLITE ... ... ... DG ABIE1,-3and4....... . . AML mROS ............ " AH-L

mMOD=-n UZ20nmwn

MOD~-V TN =T




Allilvde—nouticol miles
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Altitde—nautical miles

Performance Grapha - XN

THOR/AJI042/ABL ‘248 3000 THOR/AJI0-101/ABL 248
2000
A\ 1000 |—
N | | \\
600
1 \ ! 1
400
2 3 2
200
1 1 1 1 1 1 1 1 [ 1 i 1
2 4 s 8 0 12 2 4 3 ) 10 12
THOR/AJIO- 104" 3000 . THOR/AGENA “A ahg g
2000
1000
- 4
800
500 5
1 B
400 _
2 \
X
200 A
1 1 [] 1 1 i 1 1 1 i 1 L
2 4 6 8 10 12 2 4 s 8 10 12
Paylood Weight X 100 pounds : . Paylood Weight X 100 pounds
1. Polar—AMR or VAFB 4. VAF .—AGENA b (XLR81-Bg-7)
2. AMR—90 degrees . 5. VAP B—AGENA b 3 (XLR8)-Bqa-9)

3. VAFB—AGENA “A"
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1. AGENA “A“— Polar Orbit
2. AGENA “B“— Polar Orbit
3. AMR—90 degrees
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4. Lunor Probe
5. Venus Probe
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