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AIR FORCE BALLISTIC MISSILE DIVISION (ARDC)
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§ : ' - Air Force Unit Post Office
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. WDLPM-4 21 September 1960

i

. Activities summarized in the report include the major space systems,
support programs and defense programs for which the Air Force Ballistic
Missile Division is wholly or partially responsible. Each space system and
program is introduced by a concise history of the administration, con-
cept and objectives, making possible a more meaningful evaluation of
the monthly progress information. The program description information

'
' _—
'

trative changes. These programs must be sufficiently flexible fo permit
confinvous and effective integration of rapidly occurring advances in
the state-of-the-art.

' During this report period two DISCOVERER capsules were recovered after
extended exposure to the space environment. Recovery of the capsule of

o DISCOVERER XIll marked the first recovery of an- object from extended

l space flight. Subsequent recovery of the capsule from DISCOVERER Xiv

was the first aerial recovery of an object from space.

' VO L rimanp”
’ Maior General, USAF

Commander




sysfems

DISCOVERER

SAMOS

MIDAS

COMMUNICATIONS
SATELLITE

SATELLITE SYSTEMS




o The .DISCOVERER Program consists of the design, .

F. development and flight.testing of 37 two-stage D
vehicles, using the THOR IRBM as the first stage

' booster and the AGENA as the second siage, satellite

' vehicle. The program was established early in 1958

' under direction of the Advanced Research Project’s

. Agency, with technical management assigned %o

. AFBMD. On 14 November 1959, program respon-

sibility was transferred from ARPA o the Air Force

l »bythoSwﬂaryofDofcm.Pﬁmoeonfmdorforlho

program is Lockheed Missile and Space Division.
The DISCOVERER Program will perform space
research in support of the advanced military recon-
naissance satellite programs.

PROGRAM OBJECTIVES

(a) Fight test of the satellite vehicle airframe, pro-
* puision, guidance and control systems, auxiliary
power supply, and telemetry, tracking and' com-
.mand equipment. ’ ‘

{b} Atiaining satellite stabilization in orbit,

fc) Obtaining satellite internal thermal environment
dqho

I (d) Testing of techniques for recovery of a capsule

O‘On

ejecied from the orbiting satellite.

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

(i Conducling bio-medical experiments with mice r
and small primates, including injection intp orbit, :
re-enfry and recovery. : '

AGENA AGENA
: » SECOND STAGH L upm ger
' Weight— )
PROGRAM SUMMARY * inert 1262 1328 1,346

. Poyload equipment 497 Y74 913
Early launches confirmed vehicle flight and satellite . 7 Zais 2216

orbit capabilities, developed system reliability, and tmpuse propelionts 6,525 1293 12980
established ground support, tracking and data acqui- : Other 378 1 [11)

ot . . , TOTAL WEIGHT = 462 15,676 15722
sifion requirements. Later in the program, biomedical Engine -  VUMISeS  XMIde? XBSIgep

tested to obiain support data for more advanced Spec. Imp.-sec., voc. zr /4 290
space systems programs. DISCOVERER vehicles are Surn time-sec, 120 U0 0

, launched frol? Vandenberg Air Force Base, with “3: m ":',: ":;;
l overall operational sontrol exercised by the Satellite Puel 33700 33700
Test Center, Palo Alto, California. _ - Oxidizer (LOX) 58,200 68,200

, ' GROSS WEIGHT (Ibs.) 108,830 108,400
' Tracking and command funclions are performed by Engine MB-3 -MB-3

the siafions listed in the Table on page A-4. A history e, (5. I.;;:ot‘i ":;o:

of DISCOVERER flight to date is given on page A-5, ) Spec. Imp., sec, (s.Ly 247.8 2483
163

Burn Time, sec.




Telemeiry 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 a typ-
icol orbit. An additional objective of this progrom is
the development of a conirolled re-entry and recov-
ery capabilily for the payload capsule (Figure 4).
An impact area has been established necr the
Hawaiion Islands, ond a recovery force activated.
Techniques have been developed for aerial recovery
by C-119 aircraft and for sea recovery by Navy
surface vessels. The recovery phase of the program

has provided advances in re-entry vehicle technol-

ogy. This information will be used in support of more
advanced projects, including the return of a manned
satellite from orbit.

FLIGHT VEHICLE

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

AGENA VEHICLE DEVELOPMENT

Tbo AGENA vehicle was originally designed by the
Air Force as the basic satellite vehicle for Advanced
Military Reconnaissance Satellite Systems Programs.
Basic design was based on use of the ATLAS ICBM
as the first stage. ATLAS trajectory characteristics and
the stringent eccentricity requirements of the
advanced programs led lo the selection of a guid-
ance system svited fo achieving orbital injection in a
horizontal attitude. As a result, an oplical inertial
system was developed for vehicle guidance and a

_SAMOS and MIDAS
AGENA VEHICLE

- engine restart and extended burn-capability.

NOSE CONE
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AGENA A"
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LAGE ROCKETS
NITROGEN i
SPHERE NGINE (UOMH)

gas jet system for orbital affitude control. An urgent
need for atiaining higher altitude orbits resuvited in
development of the AGENA **B* versions. The YLRS)
Ba-5 version of the LR81-Ba-3 engine (Bell Hustier
engine developed for B-58 dircraft) is used on
AGENA “A” vehicles. The YLR81-Ba-5 version of this
engine was developed fo provide increased perform-
ance through the use of unsymmetrical di-methyl
hydrazine (UDMH) fuel instead of JP-4.

Early AGENA 8" vehicles will use the YLR81-Ba-7
version of this engine. The majority of AGENA “B*
vehicies will use the XLR81-Ba-9 engine incorporating
a nozzle expansion rafio of 45:1, and providing o
further increcse in performance capability including

DISCOVIRER/AGENA

PERFORMANCE
CAPABILITIES -

ALTITUDE

200~ 20,000 MILES
ATTITUDE

ROLL -~ 0. DEGREE

PITCH ~ 0.} DEGREE
YAW — 1 DEGREE

o SN e AR RV

. LINES OF SIGHT—HORIZON SENSING

SEEREY. - WDLPM4-234




7- .Powered Flight Trajectory

A Ve
SEORE>: 0N F

I First Stoge Powersd Plight—2.5 minutes
drgtion, 78 a.m. dowaroage, guided by pro-
grommed avile pilot.

2. Coost Peried—2.4 minvies durafion, fo 380
nm. dowaroage; altitude conivolied by iner-

3. Second Stoge Powered Might—2 minutes
duration, 0 770 n.m. downrange. Guided and
conirolled by inertiol refereace package, hori-
zon scanner, gas reaction jels {roll) gimballing
engine, yow amd pikkh occeleromeler—inte-
groled,

4. Vehide Reerients to Noss Aft—2 minvies
deration, jo 2,000 a.m. . Guided and
attitude conirolied by inertial reference pock-
age, horizon sconner and gas reaction jols.

3. In-Orbit—Controlied (some as 4).

is given on page A-4.

Orbital Traioc?ry
A

Schematic presestation of orbital ey following launch
from Vagﬂng Air Force Base. Fnntlions p«fo’ad by
each siation and a listing of equipment used by each station,

' RECOVERY CAPABILTY

This objective wus added 10 the program
ter the first lannch acbieved vebicle
ight and orbit objectives successfully.

' 1s inclndes the orientation of the sutellite

vebicle 10 permis a reco e capsale 10
be ejected from ihe mose secrion of the
AGENA webicle. Ejection is brogrammed
£0 occar on command o the 17:h orbit,
for capsule impact within the predeter-
Mined recovery area somth of Huawaii.
Aircraft and surface vessels ave deployed
within the aves as o recovery force.

| O/—unuu RECOVEIRY SEQUENCE

Cf.mlc ejection command is semt 10 the swrellite by the
Chiniak, Alaska station on the 16th orbis, The vebicle
reorienis its position (see inb::t) z f»b"'“ T‘ clion s0 ocemr
OR & re-eniry trafectory os the 17 it, recovery

snle pa bmmlx -:!mdva abomt 30,000 feet, ud‘t‘t
capsale beacon transmits & yadio si for tracking purposes,
The recovery force is deployed in recovery (impact) ares.
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. Facility Equipment* : _Flight Function
Satellite A - Over-all control, convert tracking shations data fo oblain a pre-
Test Center dicted orbit and generate subsequent ephemerides issue acquisi-
‘ tion data fo tracking stations for subsequent passes, predict
' recovery areq.
3 Vandenberg AFB BCDEFGHIIK Launch, ascent and orbital tracking, telemetry reception, trajectory
B measurements including time fo ignite second stage.
.1 Point Mugy - BCDEFGHIJKL Ascent tracking and telemetry data roeop}ion, transmits command
i to ignite and shut down AGENA (via guidance computer).
Telemetry Ship DF - Final stage ascent tracking and telemetry data reception.
. {Pvt. Joe E. Mann)
8. Kodiak, Alaska BDEFGHIJK Orbital tracking and telemetry data reception, including first pass

{tracking station) acquisition, recovery capsule ejection and impact prediction.

Kaena Point, BCDEFGHIIK Orbital tracking and telemetry data reception.
Oahv, Hawaii .
{tracking station)

Hickam AFB Over-all direction of capsule recovery operations.
Oahy, Hawaii . '

*Equipment

A. 2 UNIVAC 1100-A digitel computers : . K. Plot boards for radar and TLM-18 tracking doto
VERLORT {Modified Med H) radar I. Convarsion equipment for telelype transmission of radar,
. TLM-18 self-tracking telemetering ontenna TLM-18 ond doppler tracking dota in binary format

. Tri-halix ontenna J. Acquisition programmer for pre-acquisition direction of

Doppler range detsction equipment onte
ite 1 insi i t
Tolemery ¢ ing equi . K. Ground command 1o satellite ransmission equipmen

- Telemetry decommutalors for real lime data presentation LG

@mmone

-

_- | GROUND SUPPORT FACILITIES

1 A4




A.  THOR-—DM-18 / AGENA “A" B. THOR-—DM-21 / AGENA *'8” - C. THOR—DM-21 /7 AGENA “B"
MB-3 Block 1 / XLR81-Ba-7 MB-3 Block 2/ XLR81-Ba-9

@ Atigined orbit successfully.

4\ Failed to attain orbit.

Flight History
DISCOVERER  AGENA THOR
Ne. No. No. Flight Date Remarks
59 AGENA destroyed by malfunction on pad.

0 1019 160 21 January 19 T i"iﬁ fg' prsodr b

} 1022 163 28 February ;l!;td;cd orbit successfully. Telemeiry received for 514 seconds after
‘ . s.0ff. * .

. il Asiained orbit successfully. Recovery capsule ejected on 17th orbit

" 1018 170 13 Apri m-ungmd. All‘ofbicztiu: .m{: ' o4 ', e -f:’ly achi 5.

1] 1020 174 3 June Laxnch, ascent, separation, coass and orbital boost .run:r[él. Failed
to achieve orbit becaxse of low performance of satellite emgine.

v 1023 179 25 June Same as DISCOVERER 111,

v 1029 192 13 August All objectives successtully acbieved except capsule recovery after
ejection om 17th orbis.

vi 1028 200 19 August Same «s DISCOVERER V.

vil 1051 206 7 November Atsained orbis Jn«:jxlly. Lack of 400-cycle power prevensed sia-

. bilization on orbit recovery.

viit 1050 212 20 Novembe Attained orbit successfully, Mdfunction prevented AGENA engine

: ovember shatdown at desived orbital velocity. Recovery capssle q'«td‘bnl
R0t recovered, :

IX 1052 218 4 February 1960 THOR sbat dows bremainsely. Umbilical cord mast did not retract.
Quick disconnect jailed, cansing loss of belinm Dressure.

X 1054 223 19 February THOR destroyed at T plns 36 sec. by Range Safesy Officer.

Xl 1055 234 15 April Atiained orbit successfully. Recovery capsule ejecsed on 17th orbis

Ap was mot recovered, All ,abiu'tin: except riconry successiully
achieved,

Xn 1053 160 29 June Laxnch, ascens, sepavation, coust and orbital stage igmition were
successful. Failed 10 achieve orbit becase of AGENA attitnde
dusing orbital stage boost,

Xl 1057 231 10 August Asiained orbit snccessfully. Recovery capsxle efected on 17th orbis.
Capsule was recovered afier a waser impacs with negligible damage

ol:i(rtiu.r except the airborne recovery were ;mu:flll ly achieved.

Xivy 1056 237 18 August Assained orbit successfully. Recovery cupsule ejeciad on'the 171h orbis

was succestfully recovered by the aivborne force. All objectives
successfully achieved.
WDLPM-4-234
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MONTHLY PROGRESS—DISCOVERER Program
Progress

® During August a significant milestone was
achieved in the DISCOVERER program when the data
capsules of DISCOVERER XIil and XIV were ejected
from the orbifing satellite, re-entered the earth's
atmosphere and were recovered successfully within
the programmed area north of the Hawaiian Islands.
These two capsules represent the first objects to have
been successfully recovered from an orbit in space.
As such, they take their place among four other
“firsts' achieved by the DISCOVERER program {see
Table ). -

DISCOVERER X

® DISCOVERER Xl was launched from Vanden-
berg Air Force Base at 13.38, PDT, on 10 August and
was successfully injected into polar orbit. THOR
booster trajectory was slightly high and west but was
well within tolerance. Second stage separation was
successfully accomplished as was transmission of
Commands 5 (time-to-fire correction) and 6 [velocity-
to-be-gained correction). AGENA performance was

very close to norminal. Re-orientation of the satellite
info a nose aft attitude was accomplished afier burn- _
out. Table | lists nominal and actual orbital param-
eters.

PARAMETER NOMINAL ACTUAL
Apoges, Statute Miles 408 429
Periges, Statute Miles 140 155
Eccentricity 0.0323 0.0326
Period, Minimum 93.5 94.1
Inclination Angle, Degree 81.69 82.47

Injection, Altitude, Statute Miles 140 156
Injection Angle, Minimum 0 " +0.08
Injection Velocity, ft/sec 25,852

TABLE 1. DISCOVERER Xiii Orbital Parameters

@ The rooovory sequence was avlomatically inili-
ated by the satellite programmer 26 hours, 37 min-

* utes after launch. This event occurred within range

of the Kodiak, Alaska, tracking stalion as DISCOV-
ERER Xill passed southward toward Howqil on its

Pigm 1. Second siage AGENA vebicle for DIS-
COVERER XIII dusing sysiems chechont (sbove).
and mating with THOR first ssage (right). The
belinm wilsogen spheves visible in both photos
are used for propellant sank pressurization and the
sasellite orbital atiitude conirol sysiem respectively.
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17th orbit. Telemelry received by Kodiak from the
satellite and the capsule confirmed that satellite
pitchdown, capsule ejection, spin, retro rocket firing,
capsule de-spin and thrust cone ejection were accom-
plished. Minutes later the Hawaiian tracking station

- acquired the telemelry signal and determined that

ablative shield- ejection and parachute deployment
had occurred.

®  All aircraft and ships of the recovery force within
ronge acquired the capsule’s RF beacon and began
homing on the signal. No aircraft was able 1o attempt
recovery, but one plane did observe the capsule

impacting in the sea. A helicopter from the “Haiti -
Victory,”” one of the recovery ships, was sent to’

retrieve the capsule. The capsule was flown to Hawaii
by helicopter, fransferred to an Air Force plane, and
delivered to Washington DC. After being viewed by
President Eisenhower, the capsule was placed on
public display by the Air Force. This historic object,
the first man-made object recovered after a sustained

period of orbit, will become part of the Smithsonian
m collection of space vehicles.

® DISCOVERER Xili carried a diagnostic payload
in addition to the normal recovery equipment, The
payload contained instrumentation to determine cap-
sule environment and the functioning of separation
and recovery sequence avents. A five channel telem-
eiry systom was installed to transmit the data

CCACICCATIAL —
R HE L N F A
obtained to the ground stations. To assure receipt
of dll data, o tape recorder was provided to record

the real time events and capsule performance during
the telemetry “blackout”* period which occurs when

the capsule re-enters the atmosphere. After a two-
~ minute time delay, these stored data were frans-

mitted fo the ground stations. The high speed of
re-entry induces ionization over the skin of the cap-
sule which effectively blocks telemetry transmission.
An $-band transponder was also provided to aid in
fracking the capsule from ejection through recovery.

DISCOVERER Xiv

® DISCOVERER XIV was launched ot 1257, PDT,
on 18 August info @ polar orbit from Vanddnbcrg
Alr Force Base. The launch was delayed approxi-
mately 15 minutes because the still orbiting DIS-
COVERER Xiil satellite was passing through the
projected flight area. THOR booster performance
ﬁs near nominal, Separation, transmission of Com-
mands 5 and 6, and orbital boost were accomplished
as planned. Nominal and actual orbital paramelers

are given in Table Ii,

WDLPM:4-234

Figure 2, Close-sp of AGENA sebicle forward eqnipment compariment prior 1o mating with THOR booster.
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Figare 3. DISCOVERER XIII daring
bre-dawn

countdown on 10 Augass, prior

to erection (above) and during urvia'xz
oberations following erection om laxne

bad (right). In lop view, the blankes
nm-ona’ing the nose come provides aiv
conditioning Jor capsule electromics dus-
ing conntdown to prevems overbeating.
The black dome rading from the
blanker is part of the ive shield
whick surrounds and protects the capsule

during re-extry.




Figure 4. DISCOVERER X1l daring lift-off from Vandenberg Air

Force Base lunnch complex on- 10 Angass,

A9




DISCOVERER Xl . . .

Figure 5. Helicopter recovers DIscov-
ERER XIII capsule from sea morth
of Hawaii. Frogman jamps into sea
(above) 10 secure movrr{ ‘)gear o ut
sule. The capsule is reeled in by ¢
belicoprer winch (right) und the frog-
“man is returned 10 the belicoprer (s0p
Photo, opposite page). The capssle is
shown pyior 10 removal from the beli.
ta{tfr (bostom photo, opposite page),
tollowing its return 10 1he recoresy force
ship "Haiti Viclory.”

A-l10 WDLPM-4-234







DISCOVERER XIV...

Figure 6. Crewmen aboard recorery air-
¢rafs check book om recovery harxess
prior 1o barmess deploymen:.

Air Force C-119 pairolling in recovery
ares north of Hawwii with capsale recor-
ery barness extended.

A-12
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' -+ AERIAL RECOVERY OF CAPSULE

’

Pbolojnpb of capsule and parachute taken from within C-119 fuselage
o” sec 2wo snsnccessful astempts at aevial recovery of DIS-
COVERER X1V -

ot ~SEOT:

- G N S

Capsule being
elage by ugau
o1y crew, :

A-13




Photograph of recovery barmess
o, m‘;:?upulc and parachute,
lafu from within C-119 fuselage
on 1he third recovery attemps.

o into C-119
s of the recov-




60° - CAPSULE A~
I _ \,’ PITCH SEPARATION
; / DOWN
:i SATELUTE IN ORBIT

SPIN

RETRO ROCKEY
FIRING

after launch) the AGENA vehicle pitches nose down and capsule separg-
fion occurs. These operations require about a minute and one half. From
launch to capsule ejection the satellite has traveled about 444,000 miles
in its elliptical orbit around the earth. The “cold gas” spin system operates,
theretrorockotﬁmondtho"coldgo:"do—spinsyﬂunopumu.Nen
the thrust cone separates. The thrust cone contains the spin/de-spin system
gas spheres, squib operated vaives, manifolds, and exhaust jets; the retro-
rocket; the rocket programmer; and the S-band beacon_fransmitter. The
capsule then free falls in much the same position as when it was ejected.
Upon re-entry the capsule re-orienis itself so that the ablation shield
absorbs the intense heat of re-eniry. After the two and one-half minute
period of re-eniry the parachute compartment cover is sjected and the
chute unfolds. At this time the ablation shield, having served its purpose, is
separated from the capsule. The pardchute is deployed ot approximately
55,000 feet and the capsule, sending out a signal on which the recovery
aircraft “home,” descends toward the earth it left only the day before.
On recovery, the weight of the capsule is approximately one-third what it
was at the time of separation. ltems thot are no longer needed are ejected
to reduce the capsule weight and permit recovery.

l - During its seventeenth orbit {approximately 26 and throo-cjuarter hours

SEGRET




: .DISCOVERER CAPSULE EJECTION,
\ RE-ENTRY, AND PARACHUTE DEPLOYMENT

P - .
L4 - e st i, e

THRUST CONE

SEPARATION @

RE-ENTRY

PARACHUTE
DEPLOYMENT—ABLATION
SHIELD SEPARATION

WDLPM-4-234




DISCOVERER CAPSULE AERIAL
RECOVERY
After capsule ejection from the satelfite and

ré-eniry into the earth's atmosphere, the paro-
chute deploys. Parachute deployment ‘occurs

- at an altitude of opproximately 55,000 feet.

The crews of C-119 aircroft in the recovery
zone “home” in on the signals transmitted by
the capsule’s beacon and determine their inter-
cept course. They have between 20 and 30
minutes from the time of parachute opening
until it impacts into the sea to effect recovery.

The sequence on this page shows contact
being made (top center); the aircraft making o
pass on the falling capsule (above), the hook
of the recovery gear snagging the nylon
canopy {above right), and the capsule being
havled into the recovery aircraft. From the
time the chute is snagged until it is safely
aboard requires from 15 1o 20 minutes. If the
aircraft cannot effect recovery, surface vessels
intheimpodaroaoﬂunpﬂomthecop-
sule from the sea. A fashing lite, dye markers,
and the transmitter aid them in their search.

Recovery of the DISCOVERER XIV capsule
by the Hawaiian based recovery force was the
fiest time in history o man-made object return-
ing from o sustained period in space was
recovered by an aircroft.

WDLPM4-234
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PARAMETER NOMINAL ACTUAL
Apogee, Statute Miles 428 500
Perigee, Statute Miles 118 m
Eccentricity 0.037° 0.046
Period, Minimum 93.4 94.5
inclination Angle, Degree 79.6 19.6
Injection Altitude, Statute Miles 118 s
Injection Angle, Minimum 0 - —0.22
Injection Velocity, ft/sec , 26,150

TABLE II. DISCOVERER XIV Orbital Parameters

® On the first pass over Kodiak, telemetry data
_ indicated an abnormal satellite attitude, stop indi-

cations by the horizon scanner and excessive con-.

trol gas consumption. The satellite stabilized in its

proper attilude on subsequent passes and orbited as
planned. :

®  While on its 17th orbit, the satellite programmer
auvtomatically initiated the recovery sequence. The
capsule re-entered the atmosphere and its parachute
was deployed. A C-119, one of the airborne recov-
ery force, homed on the CW beacon signal and visu-
ally sighted the capsule. On the third pass, 1609
PDT, the hooks on the special air-recovery gear
snagged the nylon canopy. The chute and capsule
were carefully reeled in and at 1623 PST were safely
aboard the dircraft. The capsule is presently being
analyzed at the contractor's facility.

Technical Progress

Second Stage Vehicles

® Only two DISCOVERER AGENA “A“ vehicles
remain to be ﬂovm.'DlSCOYERER XV is at Yanden-
berg Air Force Base in preparation for a September

launch. The remaining vehicle is at Sunnyvale for

modifications incorporating the improvements from
the latest flight tests. '

® Two AGENA “B” satellites were delivered to
Vandenberg Air Force Base during August and are
currently undergoing subsystem checks in the missile
assembly building. An additional AGENA “'B" has
been accepted by the Air Force and is awaiting
shipment to Vandenberg Air Force Base. Three vehi-
cles have completed their test firings at Santa Cruz
Test Base and are being readied for Air Force accept-
ance inspections.

® Phase 2 of the Preliminary Flight Rating Tesis
(PFRT) on the XLR-81Ba-9 engine (serial number 306)
were initiated during August. After being retro-
fitted with flight configuration components the engine
was installed on the Bell Test Center vertical test
stand for initiation of start-stop and malfunclion tests.
A 30-second restart firing was accomplished, but test

TABLE Il1. Space FIRSTS achieved in DISCOVERER Program.

'® The DISCOVERER Is the first satellite of major @ The DISCOVERER was the first satellite to be

size {above 1,000 pounds) orbited by the United

States.

® The DISCOVERER is the first satellite to be

placed in orbit over the north and south pole.

® The DISCOVERER was the first satellite to be

reoriented on orbit into a programmed attitude.

maintained in a stable earth-referenced atfitude

while on orbit.

® The first man-made object ever recovered
after o syshinod.pon‘od in space was the cap-

sule ojecied from a DISCOVERER satellite.

A-16
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Figure 7. Loading one of the telemetry vans into
a C-124 airtraft for airlift 10 the new DISCOV-
E;}ER grosnd station at New Bosion, New Hamp-
shire,

WDLPM-4.234 SRR
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data indicated a 2.75 percent shift in the power
level. The engine was torn down for examination.
Tests of this engine are expecied to resume early in
September. ’ :

®  The first XLR-81Ba-9 engine {serial number 314)
delivered with flight configuration hardware, has

successfully completed acceptance testing. One -

engine (serial number 317) has been hot fired but
operation was unstable and the power level dropped.
Anadlysis disclosed that the gas generator venturies
required resizing and that the oxidizer filter was
improperly installed. This engine is now being pre-
pared for final acceptance testing.

Balloon Drop Test Program

® The drop test program continued at Holloman
Air Force Base with two test ottempis on 4 August.

The first balloon burst at 30,000 feet, before the
planned drop of the Mark IV capsule, however, the
equipment was recovered successfully. On the second
the capsule was dropped and parachute depioyment
was satisfactory. The purpose of these tesis was to
determine if the new parachute cover would release
properly during capsule deceleration. The Mark IV
capsule ‘is similar o the recently recovered cap-
sules but contains an improved programmer and E
other modified components. ' ]

Facilities

® Acceptance of the air conditioning system modi-
fication for the Vandenberg Air Force Base data
acquisition and processing bullding was made fol-
lowing successful complefion of an equipment test

" run.

Flgnn 8. Vans inssalled dlongside facilities buildings ot new DIS-
COVERER ground statios &t New Boston, New Hampsbhire.

‘A-18




® Installation of a DISCOVERER ground station ot
the New Boston, New Hampshire, facility was com-
pleted and checked out on 17 August. Instaliation of
equipment was started in July. The station has the
capability for Verlort radar tracking, command and

oS
N iy

WDLPM-4-234

telemelry reception. Construction of support facilities
is on schedule. The inifial increment of suppo& facill-
ties was accepted on 2 August with the remainder
scheduled for completion on 7 September.

A-19




BOOSTER—ATLAS ICBM

: Weight—Waet 15,100
gl : Fuel, RP.1 74,900
? Oxidizer {LOX) 172,300
‘ GROSS WEIGHT (ibs.) 262,300
Engine—~MA-2

al Thrust (Ibs. vac.) Boost - 356,000
X Susioiner 82,100
' Spec. Imp. (sec. vac.) Boost 286

Suslainer 310

AGINA AGENA
SECOND STAGE upn ugn

Payload equipment 2,605 3,038

Weight—
: Inert 1,308 1,695

. Orbital 4,113 4,753
impulse Propelionts 6492 12,950
i Fuel {UDMHN)
H Oxidizer (IRFNA)
Other 606 718
GROSS WEIGHT (ibs.) nam 18421
Engine YiLR81-Ba-5  XLR8V-Ba-9
Threst, lbs. (vac) 15,600 16,000
- " Spec. lmp., sec. {voc.) 277 290
: Burn Time, sec. 120 240
. Figure 1.

e . ' PROGRAM HISTORY
Artists’ concept of SAMOS satellite. The SAMOS Program was included in Weapon

Line drawing of complete flight
. vebicle (right) and detailed view o f System 1171 when WS$ 117L was transferred to

basic AGENA upper stage (left). - the Advanced Research Projects Agency early

' in 1958. ARPA separated WS 117L into the

DISCOVERER, SAMOS and MIDAS programs

with the SAMOS objectives based on a visuval

and ferret reconnaissance system. On 17

November 1959 responsibility for this program

NOSE CONE was transferred from ARPA to the Air Force

by the Secretary of Defense. The program was

realigned on 11 August 1960 to emphasize

visual reconnaissance over ferret and physical
recovery of data over electronic readout.

AGENA
VEHICLE

PROGRAM MISSION

| —=FUEL AND . o
OXIDIZER The primary mission of the SAMOS advanced
: ;:'::,m reconnaissance system is-to provide visval and
electronic coverage of the USSR and its allied
nations. Efforts include development of hard- "
ware to permit:
SEPARATION a. Verification of known targets, detection of
PLANE ~ unknown targets. ,
b. Location and evaluation of defenses.
¢. Evoluation of military and industrial
strength. '
ELIUM d. Assessment of high-yield weapons damage.
SPHERES e. Reconnoitering of troop movements.
ULLAGE ROCKETS f. rlizcotion of naval forces throughout the
world.
NGINE (UDMH) g- Determination of characteristics of enemy

electronic emissions.
SEEY 5
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Figure 3.

Sti::dit of SAMOS sysiem
in operasional orbis, When the
sasellite is over the area of
interest the sensing equipment
is turmed on ion
gathering). When it leaves
“the area of intevest the .rqfl.;
ing eqxipment is turned o
a‘d;lo sensing data is proc-
essed (Information siorage).
When the tfnbiclc comes té‘itb-
in range of & grownd receiv-
ing stotion, the data will be
read-ost spon command for
processing and iransmitted to
using agencies. This process
is continsossly repeated dur-
ing the lmfu[ lifetime of the

 vebicle.

TRACKING FOR
ORBIT COMPUTATION
AND INFORMATION

/ rr—

Figwre 5. -

The ::.l:ld 1:!’“’ ruondu:’c:b program will ﬁ;»” con- Mm thrs s data hz&. Gmndfdcdrm will recon-
vensi 020 techmigues with astomatic proc- vers the signd inso photo smage form, with & capabilisy
essing and TV -type elecsromic image readoss so grownd of n:olviugvobicmpzo h:”:':g length. “
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Figure 6. SAMOS conceps, showing reception of commands and syansmission of data
between satellite and ground station; and subsystem functions (schematic).”

For economical testing of components a dval-
capability visual and ferret payload will be flown

~on the first 3 flights. On later flights only o visual

or ferret system payload will be carried. These pay-
loads will be housed in the AGENA vehicle {Figure 1).
Data collected by the visual payloads will be elec-
fronically transmitted in the readout system or physi-
cally recovered in the recovery system. Ferret data
will be transmitted electronically. These systems are
composed of the AGENA vehicle, ATIAS booster,
launch facilities, tracking facilities, and a commu-
nications and data processing network. The recovery
system will include a re-eniry capsule and a recovery
force.

ATLAS Series D missiles launched from VAFB will
boost the AGENA vehicle into polar orbits. Injection
into near-circular orbits (Figure 2) will be accom-
plished by the AGENA vehicle rocket engine. A seolf-
contained guidance system using a horizon reference
scanner will provide alfitude siabilization. As the
satellite travels in an orbit essentially fixed in space
the earth rolates inside the orbit (Figure 3). Each
successive orbit is displaced laterally approximately
23 % degrees ot the equator, permilting one vehicle
fo observe the enfire earth in a time period depend-
ent upon the width of the area under surveillance,
Early versions will hgve a useful life of approximately
ten days. The readout systems will have a useful life
of four months with o design objective in certain
configurations of one year; recovery systems will
have a useful ﬂfeofﬁﬂmiothiﬂyday:.

TECHNICAL DESCRIPTION

Visual Prograom — Four versions (E-1, E-2, E-5 and
E-6) of visual payloads are being developed. The

-1 payload is a photo component test payload
which is combined with the F-1 ferret payload. The
€-2 photographic payload, under development by
Eastman Kodak Company, includes o cameraq, film
processor, and elecironic readout equipment. The
E-5 recoverable system designed by Lockheed will
retain the exposed film and the 66-inch focal length
camera developed by ltek Corporation. The E-6 pay-
load is a medium resolution, general area coverage,
photographic recoverable subsystem being devel-
oped as an aliernate 1o the E-5. The E-6 is now in
the source selection phase. :

Ferret Program —Ferret payloads are being devel-
oped on a progressively more advanced basis from
RED (F-1) to advanced systems (F-4). Although only
the F-1 and F-2 are included in the flight test sched-
vle. The F-2 dll-digital, general coverage payload
will use sup ® scanning receivers in con-
junction with directional antennas, on analog to
digital converter and tape recorders (for storage).
A programmer will be used to control read-in over
areas of interest and readout over tracking stafions.
The F-3 payload will use similar receivers with stop-
scan capability and controllable antennas added.
Recording of the actual signal intercepted (rather
than the digital representation) will be possible with
a bandwidth up to émc. A complex programmer will
permit satellite search of a given area or frequency
range.




ATLAS "D'V/AGENA"A"

ATLAS "D'/AGENA"8"

SAMOS Launch Séhodule

Monthly Progress—SAMOS Program
Technical Progress

Second Stage Vehicles

® The second stage vehicle for the first SAMOS
flight has undergone systems tests throughout the
report period at Yandenberg Air Force Base. The
tests were successfully concluded on 17 August fol-
lowing a simulated launch. Late equipment deliveries
and the requirements for full-scale RF interference
check (because of the DISCOVERER Xii horizon scan-
ner problem) resulted in rescheduling the on-stand
date from 19 August to 2 September. This revised

on-stand date is compatible with the requirement of
not installing the AGENA until after completion of
the ATLAS booster flight readiness firing (FRF). The
ATLAS FRF was successfully completed on 23 August.
Launch of the first SAMOS flight is now scheduled
for 4 October. This date will permit the telemetry
ship Pvt. Joe E. Mann to return on station, following
its support of the DISCOVERER recovery operation.

® The two remaining SAMOS AGENA “A" dual
payload satellites are proceeding through modifica-
tion and checkout in the system test area. These
vehicles are approximately six-to-eight weeks behind
schedule. This delinquency was caused by late deliv-

. ory of flight and space airbome communications

Figure 7. The AGENA "A” vebicle for the first SAMOS flight sndergoing

anxiliary power subsystem chec

kont at Vandenberg Air Force Base. The

sext fixixre on the exiveme laft is used in checking the satellite's inertiad

reference unis. The inertial veference uniis and the

izom scammer provide

the wtitnde reference for she AGENA flight control system.
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equipment, the one month duration strike, and the
decision fo incorporate engineering changes in the
systems test area which were formerly programmed
for Vandenberg Air Force Base. This change was
made in the interest of decreasing the time required
for the missile assembly building phase of prelounch
operations. Although there are no airborne com-
munications- equipment delinquencies at this time,
previous delays have made schedule recovery almost
an impossibility.

@ The stacking of major components for the first
AGENA “B" (single payload) vehicle was completed
on 23 August. The vehicle has now entered the final
assembly phase of manufacture. The XLR81-Ba-9
engine {45:1 area nozzle ratio) was received in mid-
August. Delivery has also been made of the guid-
ance control system inertial reference package and
its associated electronic items.

Visval Reconnaissance Systems

Visual Reconnaissance Systems payloads are being developed
in o minimum number of configuralions to oNain readout and
recovery mission objeclives. The design and purpose of each
configuration is as follows:
Readovt:
E-1—Component Test Payloads
E-2-—Steerable Reconnaissance Payload
{with 20-foot ground resolution)

Recovery:

E-5—High Resolution, Sieerabls, Recoverable Payload
{with 5-foot ground resolution)

E-6—Madium Resolution, General Area Coverage, Recov-
erable Payload (with ot least 10-foot ground reso-
lution) .

Payloads

E-1 Payload~Checkout and testing of the E-1 pay-
load continues to proceed on schedule at Vanden-
berg Air Force Base.

E-2 Payload—Final assembly of the E-2 payload for
the fourth SAMOS flight was completed during the
report period. Subsequent functional testing of the
completed payload has resulted in modifications fo
the processor web feed system. Eastman Kodek is
expending maximum effort to incorporate these
improvements with a minimum delivery schedule slip-

Figare 8. Stacking or premating of the
uLor components of the AGENA "B”
vebicle for she foxrth SAMOS fight,
This vebicle bas twice a5 much propel.

capacity as previous vebicles and will
be flown carrying an E-2 payload. Fol.
IW‘I;lg :bi:ﬁ'pm:iu, the ::GLENA :m;;'-
ixral assemblies are moxnied borizontally
in & stand lor installation of the emgine
and other flight components.
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page. Delivery of the payload is not expected until
mid-September.

E-5 Payload—Design releases for the full-scale test
models of the E-5 recovery capsule have been com-

~ pleted and fabrication of the initial test articles is

progressing satisfactorily, A thermal mode! of the
E-5 payload, for testing in the high altitude tempera-
ture simulator, was completed during the month.
Delivery of this thermal model is programmed for
early September.

@ Wind tunnel tests for the purpose of confirming
the E-5 recovery capsule basic aerodynamic con-
figuration are essentially complete, The force oscilla-
tion tests ot Langley Field, to determine dynamic
stability characteristics in the 2.3-5 Mach range,
were completed on 10 August. Tests in the transonic
range are scheduled to begin in early September.

@ Preparations are continuing for the shock tunne!
tests at high angles of attack and low Reynolds num-

bers to be conducted at the Comell Aeronautical
Laboratories. These tests are programmed to begin
on 3 October. The aerodynumic/thormodyncmic
tests of the ablative heat shield, originally scheduled
fo begin at the Avco Corporation in early August,
have beéen delayed because of technical difficulties
with the test facilities.

® Two Recovery Equipment Test Units (RETU) tests
have been conducted at Edwards Air Force Base.
The purpose of these tests was to determine the E-5
capsule drag and oscillation characteristics during
retrieval into the recovery aricraft. Because the RETU
was lost during the deployment phase, neither test
was completed. Some data were obtained and are
currently being evaluated.

®  Test resvils of the stability and rate of descent
characteristics of a single main parachute versus a
clustered main chute configuration are still being
evaluated. Based on visual observation of tests com-

Figure 9. Model 1604 computer

installation in the Vandenberg Air Force

Base data acquisition and brocessing building. This bigh Speed computer
is especially well adapted 10 the real time operations requived in satellite
brograms. A similar computer installation is located at the Sasellite Test

Center.
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pleted to date at El Centro, California, the single

chute system appears more desirable from the sia-
bility standpoint. Structural integrity tests of the E-5
stabilization chute were initiaied late in August.

Ferret l@connafmnco System

Ferret Reconndissance System payloads are being developed
in o minimum of configurations. The desigation and purpose
" of each configurotion is as follows:

F-1—Component Test Payloods
F-2—Digital Generol Coveruge Poyloads
F-3—-Specific Mission Payloads—
Anclog signal recording
F-3—Specific Mission Payloade—Analog signal recording

Payload

F-1 Payload—Checkout and testing of the F-1 pay-
load is proceeding on schedule at Yandenberg Air
Force Base.

Ground Support Equipment
® The instoliation and checkout of Point Arguello

Pad No. 1 ground support equipment has been com-
pleted, with minor exceptions. These will have no
offect on the launch schedule. The ATLAS flight
readiness fiing on 23 August demonsirated the
readiness of the ATLAS ground support equipment.

Facilities

® The architectural and engineering phase of the
modifications to accommodate an R&D data process-
ing facility in the satellite test center is complete.
Construction of the required changes is scheduled to

begin in early September. Approximately 70 percent

- of the equipment to be installed in the data process-

ing facility is on hand. The over-all effort to have
this facility ready by mid-September is progressing
satisfactority.

® The contract for construction of the Point Arguello
diesel generalor building was awarded on 29 August.

® Design of the Vﬁndonbcrg Air Force Base helium -
vnloading and storage facility has been initiated
with final design review scheduled for 9 September.
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Fighre 1. Artist's conception of MIDAS
satellite (right). Drawings below show
complete tua-stage flight rebicle tright)
and AGENA "B” second stage rebicle -
\ tlefy.

D e N

SECOND STAGE g Lt
Weight—
- nent ) 1,5 1763
: Payload equipment 248 14
Orbital ' 4,780 3,404
impvise Propefionts 6423 12,950 a
®  Fuel (UDMH)
Oxidizer (IRFNA)
Other 606 758
GROSS WEIGHT {Ibs.) 11,809 .2
Engine | YLR81-Ba-S  XLRE1-Bo-9 s
Thrust, Ibs, (vac) 15,600 16,000
Spec. Imp., sec. {vac) - 277 290
Bura Time, sec. 120 240
Restart Provisions No Yes

He Bottie (Propellant VHF/UHF
Pressurization) Command Anienna

: . Hydraulic Package
Bottle _
"$” Band Beacon

L \ll “G"” Payload
Gas Jut Solar Array '

lnfr_cud Sensor System

AGENA
VERICLE

' Main Engine
BOOSTER—ATLAS ICBM
Weight—Wei 15,100
, MIDAS, Configuration il, AGENA “B* Satellite Fuel, RP.1 74,900
l . Oxidizer {LOX) 172300
) GROSS WEIGHT (Ibs.) 262,300
Engine——MA-2
- Thrust (Ibs. vac.) Boost 356,000
Susiginer 82,100
Spec. Imp. (sec. vac.) Boost 286
: . , Sustginer 310
l  WDLPM-4-234 | % cl




ENTER ELLIPTICAL ORBIT
PERIGEE OF 7

COAST ELLIPSE s 180° COAST:
,/ \ _ ’_ —— oy, —~ ~
AGENA _ % ~

4I

LTS Y

9
N

BOOST

Figare 2. ’ '
‘.. la::'tb-to-orbit trajectory for flights 3 and subsequent. From guidance system, with borizon scanner, ides attituds,
' boost tbm%npcm’an gwidance and control is provided velocity and directional control 1o establish the orbit and .

by the ATLAS radio inerisal sysiem. The AGENA inertial vebicle orientation.

The MIDAS Program was included in Weapon
System 1171 when WS 117L was transferred
fo the Advanced Research Projects Agency.
ARPA subsequently separated WS 117L into
the DISCOVERER, SAMOS and MIDAS Pro-
grams, with the MIDAS objectives based on
an infrared reconnaissance system. The
MIDAS (Missile Defense Alarm System) Pro-
gram was directed by ARPA Order No. 38,
dated 5 November 1958 uniil transferred fo
the' Air Force on 17 November 1959, A ten
launch development plan for MIDAS (WS-
239A) has been approved. Additional author-
ization has been obtained to utilize two DIS-
COVERER flights (designated RM-1 and RM-2)
to carry background radiometers in support
of MIDAS.

13

Fignre 3, :
Proposed MIDAS system. Four satellites Spaced equidistant in each
of two Mbogond planes & 2,000 n.m. dtitnde. Provides maximum
coserage of USSR wish minimum number of satellites. '
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Figure 4. :
Orbiting sasellites detect infraved radiation emitted

eieved insiantaneonsly to MIDAS Control Center
via fag, north readous sistions. Decoded date reveal
approximasely the uumber of missiles lannched and
lan, location, divection of travel 4
characteristics, Probabilities of less than 1.00 on
be above map indicate the probability of at least
one MIDAS satellite détecting an ICBM lannch.
Probabilities of 1.00 indicate that more thon one

DAS satellite will dlsways be in bosition 10 detect
a8 ICBM. lawnch. These figures are besed on geo-
metric considerations o[ tbe family of satellites and
ground seadost siation ?

-

ICBM's i powered flight, Date telems.

and burning

ocalions.

CONDITIONS:

oqui-spaced satellites

Z;

TECHNICAL HISTORY

The MIDAS infrared reconndissance 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
Aircraft rocket engine as the second, orbiting stage
(Figure 1). The final configuration payload weight
will be approximately 1,000 pounds.

The first two of the ten R&D flights used the AGENA
YA’ and ATLAS D" vehicle programmed to place
the payload in a circular 261 nautical mile orbit.
Subsequent R&D flights will utilize the ATLAS “b*/

WDLPM-4-234

AGENA “'B8” configuration which will be programmed
to place the payload in a circular 2,000 nautical mite
polar orbit.

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

MIDAS fl, launched in May 1960, was highily success-
ful. Performance with respect to programmed orbital
parameters was outstanding. Useful infrared datq
ware observed and recorded.
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i \
’ ’ SCANNING . - TELEMETER
.5 - SYNCHRONIZER RECEIVER
) y SIGNAL Figuve 5.
{ CHANNELS Simplified version of ground presen-
: INDIVIDUAL PULSE tation system (left) for display of
. GENERATORS infrared reconnaissance data. The
S daia is displayed on a TV monitor
MED with a -uppowrlay. The chart below
DISPLAY : shows data flow from the readost
Stations to decision-making agencies.

The MIDAS Control Center, or
other using agencies baving a corve-

3 ISATELU LONG PERSISTENCE C.RT. | ; - lated grownd stabilized display, can
) POSITION | S‘ST ‘ CRT. ' g qumgm when ax actual ~£mb bas
.7 TA been launched. .
-} CLOSED CIRCUIT
: TV |
. - MIDAS ALARM EMPLOYMENT
N PRESIDENT OF U. . | -
DEPARTMENT OF DEFENSE
- OTHER Us o NORAD OTHER ALLIED
GOVERNMENT AGENCIES MIDAS OPERATIONS CENTER | GOVERNMENTS
MIDAS TRACKING &
CONTROL CENTER
. READOUT STATIONS
: SPACE VEHICLE NETWORK
' CONCEPT _ .
The MIDAS system is designed to provide three strategically located readout stafions.
continvous infrared reconnaissance of the The readout stations transmit the data
Soviet Union. Surveillance will be con-  directly to the MIDAS Tracking and Con-

trol Center where it is processed. It is then
" displayed and evalvated in the. MIDAS
Operations Center (Figure 5). If an aMack
is determined to be underway, the intelli-
gence is communicated o a central Depart-

ment of Defense Command Post for relay to
designed to accomplish instantaneous read- the President and all national retaliatory

out of ocquired dota by at least one of ond defense agencies,

ducted by eight satellite vehicles in accu-
rately pc'»iﬁoned orbits (Figure 3). The area
under surveillance must be in line-of-sight
view of the scoiming satellite. Mission copa-
bilities are shown in Figure 4. The system is

.- -WDLPM4234
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ATLAS “D*/AGENA “B*

MIDAS Launch Schodulo‘

MONTHLY ROGRBHDM Program

Flight Test Progress

® The payloads for the two MIDAS Radiometric
Measurement flights are scheduled for defivery to
Yandenberg Air Force Base in late September and
October, The DISCOVERER AGENA “B” vehicles for
these flights will be available on approximately the
same schedule. These satellites will. orbit in a hori-
zontal attitude and will have an orbital period of 93
minutes with an operational lifetime of fwo days.

® These flights, designated RM-1 and RM-2, will
carry payloads containing a radiometer, associated
hardware and wiring, and a nitrogen-gas cooling
system for the sensitive element of the radiometer.
The primary function of these flights will be to pro-
vide background radiation data for use in future

WDLPM-4-234

MIDAS flighis. The launches are scheduled for
November or December. It is proposed that the
RM-2 flight include the first operational use of the
AGENA vehicles restart capability. Although 1this
would not be a full-scale dual-burn flight, the engine
would be reignited following initial shutdown.

Technical Progress
Second Stage Vehicles

® The AGENA “B” vehicle for the third MIDAS
flight was transferred to the systems test area on
8 August. This will be the first flight to utilize the full
duai-burm capability of the AGENA engine.

® The AGENA vehicle for the fourth MIDAS fiight
underwent premating checks on 24 Avgust. Yehicle
assembly is scheduled for completion on 10 October.

Figure 6. Engine functional
checks being performed on
the third MIDAS satellite
vebicle, The refrasil beat
shield, designed 1o protect
the aft equipment rack
sxtension from the hot
exbanst gasses, can be seem
Jurronnding the engine noz-

hOu arm of the ”l"l;
auxiyiary power arvay wi
;all.im the well on the
eft side of the vebicle,
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It is anticipated that assembly of this vcluclc will be
completed on schedule.

Infrared Scanner Units

Infrared scanmer units for flights 3, 4, and 5 are being manv-
faclured by Baird-Atomic, Inc., and for flights 6, 7 and 8 by
Asrojei-General Corporation.

® Delivery of the initial Baird-Atomic, Inc., infrared
detector payload has been made. This prototype
unit is undergoing tests at the Lockheed facility. The
flight payload for the third MIDAS launch is now
scheduled for delivery in early September. This
represents a two week schedule slippage.

®  The delivery dates for the two Baird-Atomic, Inc.,
ground readout units have been established as 8 and
22 September. These schedule slippages, caused
by delays during systems tests, will have no effect on
flight schedules.

Facilities

BRI/ E D L7077 7777/ 7777 72t s

,_t...L;l

® |nitial studies are underway for modification of
the New Boston, New Hampshire, data acquisition
and processing building to accomodate MIDAS
equipment.
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The Communications Satellite Program will investi-

gate the feasibility of using synchronously spaced

satellites as instantaneous repeaters for radio com-

“munications. Under ARPA Order No. 54, as

amended, AFBMD is responsible for the design,
development, and flight testing of the complete
system, including launch, satellite tracking and con-
trol, and necessary support facilities and ground
equipment. The Army Signal Research and Develop-
ment Laboratory has been delegated development
management responsibility for the microwave com-
munications subsystem as directed by ARPA Order
54.

The Communications Satellite Program is currenily
being conducted in accordance with amendment 5,
(dated 11 April 1960) to ARPA Order No. 54, Under
this amendment the previous method of accomplish-
ing the program objectives in three progressively

Figure 1. Proposed satellite with jesti.
somable fairing monnsed on CENTAUR
second ./mgr. .
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SOLAR PANEL ARRAY

more advanced phases was replaced by a single
integrated effort to which the code name ADVENT
was applied. ADVENT calls for an R&D program for
" @ 24-hour global communications satellite system.
The feasibility of placing a satellite in a predeter-
mined position in a 19,300 mile equatorial orbit must
be demonstrated. The satellite must be capable of
providing worldwide communications on a real time
-basis at microwave frequencies with a high channel
wide bandwidth capacity. Amendment 5 also
requires the design of a single final stage vehicle for
microwave equipment compatible with launching by

either AGENA *'B’* or CENTAUR second stage
boosters.

TEMPERATURE
CONTROL VANES

HORIZON SCANNERS

T/M ANTENNAS

5" RECEIVING

The ADVEN'I' Program, as defined in Amendment
No. 9, dated 11 Augus?, will consist of the following
flight tests, launched from the Atiantic Missile Range:

a. Three ATLAS/AGENA ‘‘B" flights, nominal
5,600 navutical mile orbits, beginning March 1962,

'b. Two flight tests, using payload space on NASA
ATLAS/CENTAUR R&D flights number 9 and 10,
December 1962, and February 1963.

c. Five ATLAS/CENTAUR flights launched into
19,300 nautical mile equatorial orbits, bc_ginning
March 1963.

NOZZLE EXIT

20" TRANSMITTING

MICROWAVE COMMUNICATION
ANTENNA ARRANGEMENT

Figure 2. Initial design o} findl siage vebicle.
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ATLAS/AGENA “B“

ATLAS/CENTAUR

ADVENT Launch Schedule

MONTHLY PROGRESS—Communications
Satellite Program

Program Administration

® Ten ATLAS boosted launches are programmed
from the Atlantic Missile Range in accordance with
the following schedule established by ARPA Order
No. 54, Amendments No. 8 and 9.

. Booster
Launch Date Second Stage Funded By
March 1962 AGENA 8" ARPA
June 1962 AGENA "B ARPA
September 1962 AGENA 8" ARPA
December 1962 CENTAUR " NASA
February 1963 CENTAUR NASA
March 1963 CENTAUR ARPA
May 1963 CENTAUR ARPA
July 1963 CENTAUR ARPA
September 1963 CENTAUR  ARPA
November 1943 CENTAUR ARPA

Technical Progress

Communications Equipment

® A contract for the development, fabrication and
instaliation of the 60-foot avtomatic tracking antenna
system for the ground station equipment has been
awarded Sylvania Eleciric, Waltham, Massachusetts.
The design study is being prepared with completion
scheduled for 15 September.

® Bendix Systems Division has been awarded the
contract for the development, fabrication and test
of the microwave communication equipment for the
satellite and the ground stations. The design plan
will be completed by 15 October.

Lavnch Vehicles
@ The Stage | and Stage Il work statements for the

WDLPM-4-234

ATLAS/AGENA “B” boosted launches have been
forwarded to ARPA for approval.

® Space Technology Laboratories is currently revis-
ing the performance specification recommended for
use in procurement of ATLAS and CENTAUR vehicle
and the CENTAUR engines. The specification was
revised to ufilize performance figures contained in
the latest NASA/ABMA (Army Ballistic Missile
Agency) specification for dcvclopmem of the CEN-
TAUR engine.

Final Stage Vehicle

®  Amendment No. 9 to ARPA Order No. 54, dated
11 August 1960, approved the Final Stage Vehicle
(FSY) work statement, with certain exceptions. The
work statement is currently being revised to reflect
the provisions of Amendment No. 9. Negotiations
are scheduled to being with General Electric’s Mis-
sile and Space Vehicle Department {MSVD) in late
September.

® Investigations of attitude and orbit contirol
requirements of the FSV are continuing. An earth
and sun acquisition proposal, utilizing the sun as an
initial reference, has been defined. It lowers the
required control torques previously specified and in
turn reduces the reaction wheel size and the pneu-
matic thrust levels.

® Problems associated with the FSV high noon and
eclipse orbital periods have been investigated. The
paddie angle information will be used to start a
timer which deactivates the yaw pneumatics and
increases the reaction wheel gain during these
periods. .

® Temperature control requirements (during hot
gas firings) prior to injection into a circular orbit
have been studied. Numerous design approaches
were analyzed and a detailed design of a FSV tem-
perature control system and a super-insvlated pay-
load was initiated.

-SEGRET~ D3
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Flight tests of the three ABLE-1 vehicles in 1958 con-
firmed the feasibility of vsing this three stage vehicle
to launch satellite payloads on interplanetary space
probe missions. Objectives of the ABLE program were
- further defined in AFBMD proposals submitied o
NASA and ARPA lale in 1958. In Oclober 1958
NASA, given cognizance over the effort, requested
AFBMD 1o proceed with the ABLE-3 and two ABLE-4
projects. In February 1960 NASA authorized the
two-flight ABLE-5 (ATLAS boosted) program. The
lunar satellites will be launched late in 1960. General
objectives included demonsiration of vehicle and
communications capability and performance of sci-
entific research experiments over interplanelary dis-
tances. A four stage vehicie was selected consisting
.of a THOR or ATLAS first stage, an ABLE second
stage, ABL 248 solid propeliant third stage and the
satellite vehicle fourth stage. A hydrazine engine with
multi-start capability was developed for the ATLAS
boosted vehicles to permit midcourse vernler control
and to provide conirolled thrust to inject the vehicle
into orbit about another planet. Solar cell auxiliary
power equipment was developed with a useful life
period in excess of one year. An extensive network
of ground sypport stations was established, the most
powerful of which is the 250-foot antenna at the
Jodrell Bank Experimental Station, University of Man-
chester, England. Central control and data computa-
tion is accomplished ot the Space Navigation Center,
Llos Angeles, California, with other military and
NASA centers assisting In tracking and telemetry

Figure 2. ABLE-3 third stage and
l:-‘:"(dm) with solar paddles

extended. Drawing &Pll:puul
orlb)u achieved 5] ABLE-3 (.

E2

according to the specific requirements of each mis-
sion. The flight histories of ABLE-1, ABLE.3, ABLE-4
ATLAS and ABLE-4 THOR are summarized in the fol-
lowing paragraphs, followed by a description of the
ABLE-5 projects.

ABLE-1—The ABLE-1 program consisted of three
flights with the object of placing a payload within
the moon’s gravitafional field. The ABLE-1 four-stage
vehicle consisted of three booster shgu and a ter-
minal stage composed of eight vernier rockets, an
orbit injection rocket (solid propeliant TX8-4) and a
payload. The booster stages were THOR first stage,
Advanced Re-eniry Test Vehicle (AJ10-101 engine)
second stage, and a third stoge 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 lunar probe was launched on
10 October 1958. Although the payload did not
reach the vicinity of the moon, a maximum altitude

- of 71,700 stalute miles was attained and useful sci-

entific data were obtained from the instrumentation.
The third lunar probe was launched on 8 November
1958. Because the third stage failed to ignite, the
maximum alfitude aftained was 970 statute miles.
The primary program objectives, obtaining scientific
data in cislunar space, were achieved by the Octo-
ber flight.
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INJECTION

(] ROCKET
———— —
¢ ~~N, NITROGEN
. SPHERE
D. Sateliire Vehicle
B Gross Weight 30210
Srom Weioh arot 2941 HYDRAZINE -
. Specific Impuise [voc)
Thrust fvec] 103 SPHERE
c :::n STAGE ASL 248-A9 . PAYLOAD
Weight 903.2
Gno'c W:mh (MIO:') %.3 b PLATFORM
Tt o 31001 THIRD STAGE
B. SICOND STAGE AJ 10-101 SEPARATION
Gross Waight : 51073 b - PLANE
Gross w.l‘mm' Ill:: Ib
. Specific Im sac SOLAR CELL
. 1& A Theust (voc) 7575 Ib PADDLE B
h A. FIRST STAGE ATLAS “p» RO
Gross Weight 1 THIRD STAGE
Grons Weight Burmout) T17% b ENGINE
A e} Sushoi S003 b
vesg) ner »
a mn(mnr&:mmr 290.6 soc SECOND STAGE
, Specific Impulse (vac) Booster 251 sec SEPARATION
R Specific impuise (S. L.} Booster 367,787 b PLANE
R J?‘ Fi, 3. ABLE-5 vebicle confguration drawing and specifcation lins, Third
= ™ siage end peyload mﬁmi::’m,m. Traectory of ABLES o b, Thind
i is shows in drewing (below).
Em: .AT TINE
. OF AMR LAUNCH LEGEND
hours EST, on 26 June, the last radio signal was PTH oF
received from PIONEER V. The transmitter has been -8 TRAJECTORY
operated throughout the three and one-half month \ - :
period and has demonstrated that, except for the \ == == SATELLITE ORMT OF MOON
batteries, the communications link could have been \
maintained for a distance significantly greater than \
the 50 to 60 million miles originally estimated. At \
the time of the last transmission the vehide was . \
‘twenty-two and one-half million miles from earth. : -
Among the firsts accomplished were: the mapping of N SUNLIGH:
the interplanetary magnetic field, the quantitative \
measurement of the interaction of the solar wind and :

the geomagnetic field, the greatest range over which
man has maintained command of an instrumented
space vehicle, the measurement of the influence of
the solar wind on the Van Allen radiation belts, and
the first interplanetary probe to carry its own, self-
sustaining auxifiary power supply.

ABLE-5--The ABLE-5 program provides for launch
of two ATLAS-ABLE vehicles to place satellites 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 Center
in January.

B4 —CONFIDENTHAL WDLPM 4234




WDLPM-4-234

CONFDENTAL

ABLE-3--This four stage flight vehicle was launched
from the Atlantic Missile Range on 7 August 1959.
The vehicle consisted of a THOR booster, a second
stage using the AJ10-101A 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 to carrying a highly sophisti-
cated payload, the ABLE-3 (EXPLORER V!) flight was
used to demonsirate the validity of the ABLE-4
vehicle and component configurations. All phases
of the launching were successful and the advanced
scientific observatory satellite was placed in an
extremely elliptical geoceniric orbit about the sarth.
Trajectory and orbit were essentially as predicted
with deviations in apogee and perigee well within
the range of expected valves. The payload was the
most sophisticated 1o have been placed in orbit by
this nation 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 Oclober. it is believed that the satel-
lite, while yet in orbit, is incapable of generaling
sufficient power for transmitting signals due to solar
paddle damage suffered during initial paddie exten-
sion and the resultant unfavorable sun “look” 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 a hydraxine engine for midcourse
velocity corrections and to accomplish the injection
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 approx-
imately 48 seconds after launch. The ATLAS pes-
formed as planned over ils entire powered flight
trajectory. The trajectory of this flight, from the
Atlantic Missile Range to the vicinity of the moon,
was established to achieve the tightest possible cir-
cular lunar orbit consistent with the highest proba-
bility of success. The final burnout conditions were
to have provided an inertial velocity of 34,552 feet
per second. The payload was designed to investigate
space environment and propagation effects and to
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 a multi-stage
space flight.

ABLE-4 THOR-This vehicle was launched on 11
March from the Atlantic Missile Range and succeeded
in placing the PIONEER V satellite into a solar orbit.
At its closest approach to the sun, the satellite will
pass near the orbit of Venus, and return fo intersect
the orbit of earth at its greatest distance from the
sun. The vehicle consisted of a THOR first stage,
ABLE second stage with AJ10-101 liquid fueled pro-
pulsion system and an STL guidance system, and an
ABL248A-3, solid fuel third stage. The 95 pound
payload contains instrumentation for conducting
scientific experiments related to magnetic field and
radiation phenomena in deep outer space. At 0733
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MONTHLY PROGRESS—ABLE-3
Program Administration

® Negotiations have been initiated with Space Tech-
nology Laboratories to procure additional data
reduction and analysis for both the Pioneer V and
Explorer VI satellite. This concerted effort will be
directed toward completing the analysis of data
from Pioneer V and toward exiraction and analysis
of residual data in noisy tapes acquired during the
flight of Explorer Vi.

Technical Progress
First Stage

® ATLAS 80D was shipped to AMR on 13 Avugust.
During inspection, the hydraulic system was found
to be contaminated with a large quanfity of metal
filings. The cleaning and flushing of all affected
missile systems was completed on 30 August. it is
estimated that the flight acceptance composite test
will be completed 9 September as scheduled. Con-
vair is instituting safeguards fo prevent repetilion of
system contamination. '

® ATLAS 91D, the booster for the second fligh,
is proceeding on schedule toward a mid-October
delivery date.

®  Six flow directors have been added to the Stage
I/Stage 1l interstage area to equalize the pressure
inside the transition section with the ambient atmos-
pheric pressure. This instaliation will improve the
structural integrity of the transition section.

Second Stage

® The second stage vehicle for the first flight was
delivered to the Atlantic Missile Range on 22 August,
On 10 September, following the receiving inspec-
tion and system checks, the second stage will be
mated on the ATLAS booster.

®  Vendor gyro deliveries scheduled for September
and three HIG-4 gyros available from the COURIER
1A program have alleviated the ABLE-5 second stage
Qyro shortage. This shortage has been o serious
problem in second stage deliveries.

® The second stage propuision system for the ABLE
5B flight has successfully completed acceptance fest-
'ing and was delivered io Space Technology. Labora-
tories airport facility on 18 Avgust.

Third Stage

® The third stage for the first ABLE launch will be
delivered on 12 September and attached to the
second stage on 18 September.

® Three ABL-X248-A.9 engines were siafic-tested
in a simulated high altitude environment at Amold
Engineering and Development Center to determine
internal bollistic performance. The preliminary data
indicate that the propellant specific impulse was
0.67 percent lower than expected and that out-
gassing following propellant burnout was excessive.
Both of these items are currently being investigated.
The outgassing was of sufficient duration and char-
acter fo necessitate a change in payload separation
equipment and the installation of additional elec-
trical/mechanical measures fo prevent the third stage
from bumping the satellite vehicle.

® The second flight engine is schedeuled for ship-
ment to AMR in early September.

Satellite Vehicle

® The thermal vacvum environmental test of the
type test satellite vehicle was disconfinued before
completion of the low temperature portion because
the test facility was incapable of achieving the test
conditions. Both nozzle assemblies of the propulsion
system were removed ond successfully fired. The
oxidizer start tanks were refilled and the nozzle
assembly reinstalled prior to complefing the environ-
menial tests. At the end of this report period the
satellite vehicle was undergoing the temperature
storage environmental test and wili undergo a re-run
of the thermal environmental test next month,

®  The first flight satellite vehicle successfully passed
the vibration, acceleration, and spin environmental
tests. The unit is currently undergoing the thermal
environmental test. No malfunction occurred and no
out-of-tolerance performance has been noted during
these tests. Prior to shipment to AMR on 6 Septem-
ber, the payload will undergo magnetic field back-
ground and source checks and be returned to the
Malibu facility a third time for search coll circuitry
calibration.’

® All fabrication has been completed on the sec-
ond flight satellite vehicle. The witing harness has
been completed and checked out. Electronic testing
is schcdulod. to start early in Seplember.

Figure 6, General arvangement of ABLE.
3 A payload experiments and equipment.
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Program Objectives

1. Place a satellite into lunar orbit with an apolune
of 5,000 nautical rmlcs and a pofiluno of 3,500
nautical miles.

2. Maintain adequate earth-satellite communica-
tions and establish communications parameters for
future space probes.

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

4. Successful conduct of payload experiments.
Program Vehicle (see 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 propulsion system,

Third Stage—Allegany Ballistic Laboratory ABL-248

- solid propellant rocket, unguided, spin stabilized by

spin rockeis fired at termination of second slago
thrust.

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

Im;ndn and Powered Flight

These vehicles will be launched from the Aslantic
Missile Range on a true aczimuth of 93.5 degrees.
ATLAS performance parameters have been based
on results obtained from series D R&D flight tests.
Parameters for all four stages are shown on figure 5.
Final burnout is programmed to occur 23,290,000

: feet from the center of the earth ot an inertial

velocity of 34 352 #./sec.

Orbital Characteristics

Major Axis ...............0.25211 x 10* feet
Eccentricity ... ... Cereeen. 0.1899 '
Orbital period ............ 1,008 minutes
Apolune ................. 4,937 navtical miles
Perilune ................. 3,361 nautical miles
'Duration of eclipses. ........ less than 90 minutes
WDLPM-4-234

Payload Experiments

Scintillation Counter and Pulse Height Analyzer—
measure electron energy (greater than 100 Kev per
particle) and proton energy: (greater than 2.0 Mev
per particle).

lon Chamber and Geiger-Muller Tube—flux and
rate data for eleciron parficles {greater than 1.25
Mev per particle) and proton particles (greater than”
20 Mev per particle).

Proportional Counter Experiment—measure inte-
grated intensity of cosmic ray particles: elecirons
greater than 12 Mev per porlicle and protons
(greater than 75 Mev per particle).

Spin Search Coil Magnetometer and Phase Com-
porator—map the magnetic field (normal to vehicle
spin axis) and investigate very low frequency secular
magnetic field variations. Phase comparator circuit
uses Spin Search Coil and Flux Gate inputs to deter-
mine magnefic field direction relative to inertial
space,

Flux Gate Magnefometer—measure magnetic field
parallel fo vehicle spin axis.

Micrometecrite Flux and Momentum Experiment’
—count impacts of micrometeorites and interplane-
tary dust particies on two difforing}thresholds.

Plasma Probe Experiment—measure the energy
and density of streams of protons having energies
of the order of a few kilovolts per particle.

Low Energy Scintiliation Counhr—momro the flux
intensity of electrons ubovc 50 Kev and protons
above 500 Kev.

Ground Support Program

Atlantic Missile Range—track vehicle for first 12
hours after launch (except for a three hour period
starfing a few minutes after liftoff), provide ATLAS
guidance; provide first vernier correction for payload
stage. _

Manchester, England—track vehicle for 6 hours,
starting 13 minutes after launch, provide second
vemier correction for payload stago {and additional
corrections as required).

South Point, Hawail—.lrcck vehicle for 11 hours
starting 6 hours after launch, transmission of com-
mands, including vernier corrections as necessary.

Other support stations that will track and record
data from the vehicle during periods of tracking by
the primary stations include Singapore, Goldstone,
Milistone Hill and NASA minitrack stations, and the
SPAN center at Los Angeles.
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Guidance Equations

® Range safely trajectory and aerodynomic data
required for these flights have been forwarded to
AMR Range Safety. Because of Stage Il and satel-

® As a result of closed-loop guidance analyses in
both ATLAS and ABLE stages, the following factors
have been verified: launch intervals beiween 25
and 50 minutes are available for the launch dates
between 23 and 27 September; satisfactory look-
angles are provided for all three stages; three
sigma fuel pads are obtained in with the ATLAS and
ABLE; the trajectory satisfied all range safety con-

ditions; and errors will be less than 0.1 degree in -

the velocity vector at third stage burnout. The pre-
cise launch intervals will be fi irmly established based
on analysis of look-angle constraints.

® An error analysis for September launches has
been completed. The error analysis considers the
probability of having enough fuel to correct the tra-
jectory back to the nominal mmmg point, arid the
probability that this correction is made with sufficient
accuracy for capture in a lunar orbit. All known
sources of errar have been examined with satisfac-
tory resulis.

Ground Support Equipment

® The overall design and fabrication of checkout
-van No. 4 is complete. Van validation using missile
simulator equipment was successfully completed. The
van was subsequently connected to the Stage 1l

electrical system for the initiation of power, auto-
pilot, telemetry, propulsion, guidance, and igniter
circuit subsystem. It is anticipated thot the installa-
tion of additional guidance fransponder evaluation
equipment will be completed by the first launch date
on a noninterference basis.

® The ABLE ground stations are being reworked as
required to guarantee that they will be in top oper
ofing condition for the first ABLE-5 launch. The
radio telescope at Jodrell Bank is undergoing major
mechanical rework by the University of Manchester.
The Rantec switching modifications have been com-
pleted at Manchester, and testing is now under way.

Facilities

‘®  The design and fabrication of Complex 12 launch
- facilities has been completed. The launch facility/

missile compatibility test has been prepared and
preliminary checks using this procedure have been
accomplished using launch facility equipment and
missile simulators. Some of the facility electrical
cabling has been instalied. Strike activity during the
month delayed slightly the completion of past modi-
fications. The modifications will be completed early
in the next report period.
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1. Cosmic Ray Telescope 10. Material Coating Probes

-—2. Plasma Probe 11. Angular Accelerometer 19.
3. Telsmetry Signal Conditioner 12. Micrometeorite Scaler 20.
4. Phase Comparison 13. Scintillation Spec-

Analyzer & Spin Coil ” Irm';r Sensor 2.
ha : . No. 1 Converter
5. Digital Telemetry Unit e ) 2.
§. Micrometeorite Dicphragm 15. Low Energy Sciatil- .
7. Baftery Pack, 1-2 lation Counter 24.
—8. low 16. Flux Gate Ma
Sdntillation Logic dor loglc ang 25.
9. Scintillation Amplifier 26.
Specirometer Logic 17. Digital Decoder . 27
WDLPM-4-234

18. Micrometeorite Amplifier

loulvpr

injection Thrust
Chamber

Power Distribution
Box .

Diplexer
Antennas

Nitregen Tanks
(Main Pm:undzingl‘

Coherent Modulator
Solar Cell Paddie Arms
Battery Pack, 3-4

28. Non-Coherent
Transmitter (Top)
29. Coherent Trans-
mitter (Bottom)
30. Non-Coherent
Modulator

" 31. Coherent and

Non-Coherent
Converters

32. Sun Scanner

33. Auxiliary Pressurizo-
tion Nitrogen Tank

34. lon Chamber,
Geiger-Mueller

Counter
35. Hydrazine Tank
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A ’
l . UPPER PAYLOAD®
B .
B st AR (AS10-104) PAYLOAD (36-inch diameter)
T Thrust o oltitede 8030 povnds
Specitic impulse {vac) 278 seconds -
Total impulse (min) 23 X 10° Ihe/sec ‘
Surning time 294 seconds
; b Uquid PAYLOAD SPIN MECHANISM
'
A. rest stace—Tuon 1esm EQUIPMENT COMPARTMENT
Thruss {s. 1) 151,500 pounds
: Spacific impulse {s. L) 248 seconds ) N \
' Specific impulse (vac) 287 saconds PROPULSION SYSTEM 0000 ..
Buraing time 158 seconds l
Propeliant Liquid — 54.79 in.
. /.
A I"\_ h e
] | PCE B e
| ™ stace 171
A SEPARATION PLANE
]
' STAGE | GUIDANCE
COMPARTMENT
—=TRANSIT 1B, 2A, 3A and 3B '
! *20-inch diameter (TRANSIT 2A and 3JA)
[}
Program Objectives Powered Flight Trajectory The powered flight -
1. Provide accurate navigational reference informa- trajectory for TRANSITS 18 and 2A is shown and ‘
tion for POLARIS launches. described in the flight trajectory diagram. '

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

3. Investigate the refractive effect of the ioncsphere
on radio fransmissions. :

4. Acquire additional geodetic and geographical
data by precision tracking of the orbiting satellite.

Flight Vehicles TRANSIT 1A consisted of three
stages as shown in Figure 1. TRANSIT 1B, 2A, 3A
and 3B are two-stage vehicles as shown above.

Launch Plans All vehicles will be launched from
Atlantic Missile Range pad 17A or 17B. Launch

azimuth for. TRANSITS 1A and 18 is 44.5 degrees

and for TRANSIT 2A, 140 degrees.

F2

Payioad Description The spherical payloads are
approximately 36 inches in diameter and weigh
between 200 and 270 pounds. Payload equipment
includes four transmitters (on frequencies of 54, 108,
162 and 216 megacycles), two receivers, ond o gate
which permits the insertion of data only when the
gote has been opened at o previously scheduled
time. Power for the first five months will be supplied
by batteries, recharged by solar cells located in
12-inch band around the sphere. The TRANSIT 18
Payload will also contain an infrared scanner which
will operate for the first four days of orbit. On TRAN- «
SIT 2A o 20-inch sphere, mounted on top of the
36-inch sphere, will contain instrumentation for -
studying solar emissions. The payloads will be spin-
stabilized in orbit, '




. mation for use by airgraft, surface and subsurface

A THIRD STAGE—X-248 (Alleguny Ballistic tab) — | |

Thrust of altitude 3150 pounds A

Specific impuke (vac) 250 seconds N R
Totol impulte " 116,400 Iba/sec t
Buraing Time 37.5 seconds

Propeliont Solid B

8 SECOND STAGE—AJ10-42 (Aerejer-Genersi) _]

Thrust ot altitude 7700 pounds
Specific impulse (vac) 271 seconds
Total impulse (wmin) 870,000 ibs/sec
Burning time 115 seconds
Propellant Liquid

C FIRSY STAOGL —-THOR IRBM
Thrust (s.1.) 151,500 pounds

Specific impulse (s.1.) 248 seconds . ¢
Specific impulse (vac) 287 seconds

Burning time 158 seconds

Propeliont Liquid

Figure 1. TRANSIT 1A theee stage fight vebicle,

The TRANSIT Program consists of the flight testing
of six vehicles to place 200-270-pound satellite pay-
loads info circular orbits of 400 to 500 navtical miles.
The program is designed to provide extremely
accurate, world-wide, all-weather navigational infor-

vessels, particularly in relation to POLARIS missile
firings. The ARPA Order for TRANSIT 1A was initioted
in September 1958 and amended in April 1959 to
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“Figare 2. Cus-away drawing of TRANSIT 1A payload (NAV 1).
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TRANSIT 1A)lennched from Atlantic Missile Rasge

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

The program was originally authorized by ARPA
Order No. 97-60, which assigned AFBMD responsi-
bility for providing the booster vehicles, integrating
payloads to the vehicles, and flight operations from
launch through attainment of orbit, including com-
munications fo the tracking and data handling facili-
ties. The TRANSIT project was transferred to the Navy
on 9 May 1960. The Navy has now assumed both the
‘adminisirative and technical responsibility for the
TRANSIT program. Payload and tracking responsi-
bility has been assigned to the USN Bureav of
Weapons, Applied Physics Laboratory is the payload
contractor, ’ :

F-l




Monthly Progress—TRANSIT Program
Program Administration

®  TRANSIT 2B flight requirement has been can-
celied, since it was programmed as a backup to the
successful TRANSIT 2A vehicle. A TRANSIT 3A pay-
load will be flown in early November on the THOR
ABLE-STAR booster planned for TRANSIT 28.

® A TRANSIT 3B launch is scheduled for Janvary,

1961. A TRANSIT 4A is scheduled for launch in May
1961.

Fiight Test Progress

® TRANSIT 2A flight data revealed erratic direc-
tional behavior by the second stage. This behavior
was subsequently traced to “coning” of the second

stage. “Coning” resembles the swinging molions of
a top as velocity decreases, just prior to toppling.

* The “coning” was found to be caused by sloshing

of propellants in the tanks. The sloshing forces
became oo great fo be conirolled by the nitrogen gas
jet stage roll control system. Wire screen baffles are
being incorporated in the fuel tank, which is the most
critical, to reduce fuel sloshing. Two additional nitro-

-gen ftanks will be added to provide more nitrogen for

stage stabilization over a longer period. -

"~ @ TRANSIT 3A will be launched on an inclination

angle of 28.5° to the equator. This course will take
the vehicle over Africa during second stage opera-
fion at an alfitude of 500 nautical miles. This is
permissible without clearance for overflying another
couniry.

WDLPM+4-234



N
Flight Time ) Inertial Speed Downrange Altitude
Point (seconds) Comments {ft/sec) Distance (n.m.) (n.mJ
1.8 2-A Transit vehicles 1-B 2-A 1.8 2-A 1A 2-A
1 10 10 End of vertical rise 1,346 1346 0 0 0.077 0.077
2 167 1&7 - First stage burnout 13,611 12,929 752 797 412 483
End of second stage ;
3 442 448 first burning period 24,539 24376 785.6 778.0 200.1 203.0
4 1489 14 Penen tocond $ta98 - 20485 2339 42332 40800 5000 5000
5 1,504 1462  Injection into orbit 24,258 24,259 44163 41300 500.0 500.0

FLIGHT TRAJECTORY —TRANSIT 1B and 2A

Orbital Performance Achievement of program
objectives is based primarily on measuring the
doppler shift of satellite transmitted radio signals.
During the first three months of flight, the four trans-
mitters will be operated to obtain experimental con-
firmation of the theoretical mathematical relationship
between the frequency and the refractive index of
the ionosphere. Studies have shown that refraction
effects on the doppler shift can be eliminated by
using the transmission from two satellites. After four
months of tracking the satellite by measuiing the
doppler shift of the sateilite 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 satellile signals fo

c e B
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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-
inglon and Newfoundiand. First and second stage
tracking and telemetry and second stage guidance
will be provided by the AHantic Missile Range. A
mobile tracking and telemetry van was located in
Germany for TRANSIT 18 and South America for
TRANSIT 2A. The mobile tracking and telemetry van
will be located in southeast Africa for TRANSITS 3A
and 3B. These locations were selected as the closest
sites possible to the orbit injection point.

F3



Monthly Progress—-COURIER Program

Flight Test Progress

® COURIER 1A was launched from the Atlantic
Missile Range on 18 August. Liftoff was smooth and
stable, and flight was normal. However, after 20
seconds of flight missile hydraulic pressure began to
drop. By T plus 128 seconds ‘hydraulic pressure was
- lost completely. The THOR booster control system
became inoperative without hydraulic pressure, The
missile then began tumbling and broke up, ending
the flight. The malfunction in the THOR hydraufic
system has been investigaled and modifications to
the hydraviic systems on the THOR boosters to be
used as space boosters have been incorporated.

® The COURIER 1A ABLE-STAR second stage con-
tained modifications to improve second stage stabil-
ity (See TRANSIT monthly progress). However, due
to fight termination prior to second slage i'_gniﬁon,
the effectiveness of these modifications was not
evaluated. ' .

Technical Progress

® COURIER !B is being prepared for launch in
early Oclober. The first stage is at the Atlantic Mis-
sile Range being checked out on the stand. The sec-
ond stage is ot the Atlantic Miisile Range undergoing
final system and subsystem checkout. The first stage
THOR No. 283 was erected on AMR stand 178 on
12 September 1960. The second stage and payload
will be installed on the THOR on 19 September 1960.

® Launch will be at an inclination angle of 28.5
degrees to the equator. The 500 pound COURIER
payload will be placed in a 650 nautical mile
nearly circulor orbit. The poyload does not differ
from the COURIER 1A payload.

Figure 1. COURIER 1A prior to lannch from she

c Missile Range on 18 Auguss, A loss of
bydraulic pressure caused the comtrol system to
become inoperative and the missile 1o become
snstable sesulting in its destynction,

2 CONFIDENTIAL
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The ARPA COURIER Program consists of two flight
vehicles to be launched from the Atiantic Missile
Range. The program objeciive is to test delayed

repeater communications beiween a satellite and

ground stations. The program also will be used to
determine the operating characteristics and capa-

" bilities of the ABLE-STAR [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-
eters at 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 a THOR booster, an ABLE-STAR {AJ10-
104) second stage and a 500 pound COURIER
payload. Booster flight control is exercised by a gyro
platform and a programmer. The second stage is
controlled by a gyro used to govem engine gim-
balling during powered flight. Stability during sec-
ond stage coast is provided by the “‘on-off*
operation of jet nozzles operating from a.dry nitro-
geh supply. The second stage propeliants are inhib-

ited red fuming nitric acid and unsymmetrical .

dimethyl hydrazine. The engine will have o restart
capability. The 500 pound COURIER payload is a
60-inch sphere, containing radio repeaters, storage
and memory equipment, and a battery power source.
Flight Description—Both vehicles are to be launched
from the Atlantic Missile Range. After first stage burn-
out, the ABLE-STAR vehicle will place the payload

into the desired trajectory and then shut down. The )

second stage and payload will coast to the desired
650 navtical mile orbital altitude and the ABLE-STAR
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 Objectives—Storage and memory elements
in the payload will 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 a 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 Camp Salinas, Puerto Rico; Torrejon Air -

Force Base, Madrid, Spain; and Halemano, Hawail.
Station design and development is under contract to

International Telephone and Telegraph Corporation,

-CONFIDENTIAL
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SECOND STAGS—ABLL-STAR (AJ10-104)

Thrust of oltitude

Specific impulse (vac)

Tolal impulse {min)
Burning time
Propelicst

8030 povnds

278 seconds

2.3 X 10° lbs/sec
294 seconds
Liquid

FIRST STAGE—THOR IRBM

Theust (s, L)

Specific impulse (s. L)
Specific impulse fvac)

Burning time
Propeliant

151,500 pounds
248 seconds
287 seconds
158 seconds
Liquid
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Project MERCURY represents the transitional threshold
between this nation’s cumulative achievements in space '
research and the beginning of actual space travel by
man. The primary program objective is to place a
manned satellite into orbit about the sarth, and to
effect a controlled re-entry and successful recovery
of the man and capsule (Figure 1). Unmanned ICBM
trajectory and near-orbital flights, and unmanned
orbiting flights will be used to verify the effectiveness
and reliability of an extensive research program prior
to manned orbital flights (Figure 2). The program will
be conducted over a period of nearly two years. The
initial R&D flight test ' was accomplished successfully
in September 1959. The total program accomplish-
ment is under the direction of NASA. The primary
responsibility of AFBMD to date consists of: (a) pro-

CONFIDENTIAL

viding 14 ATLAS boosters modified in accordance

with program objectives and pilot safety factors, and
(b) determination of trajectories and the launching
and control of vehicles through injection into orbit.
The division of responsibilities for this program is given
in Table 1. Specific details of AFBMD support are given
in Table 2.

Major contractors participating in the AFBMD portion
of this program include: Space Technology Labora-
tories, systems engineering and technical direction,
Convair-Astronautics, modified ATLAS boosters;
GE/Burroughs, ATLAS guidance equipment; and Rock-
etdyne, engines. All of these companies also provide
special studies and engineering efforts peculiar to
meeting Project MERCURY requirements.

LEGEND

RESPONSIBILITY:
AFBMD s
NASA

ESCAPE !
ROCKET | |

CAPSULE

ATLAS |

BOOSTER . ! /

NEAR ORBITAL INSERTION, IMMEDIATE
REORIENTATION, DECELERATION, REENTRY

O,

A)BALLISTIC TRAJECTORY
' TO SIMULATE REENTRY CONDITIONS

ATLANTIC RECOVERY
FULL ORBIT 3-18 ORBITS 94-126 N.M.

WEST COAST REENTRY ATLANTIC RECOVERY

Figure 2. Flighs tass srajectories for Projecs MERCURY, dofining specific objectives. Trejeciory C
reprasents the pash of the final (manned) fighs. The point & which AFBMD ond NASA responsibilisy

is divided represemss injection into orbit.

H-2
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RETRO & POSIGRADE ROCKETS
ROLL JETS HEAT SHIELD

ENTRANCE HATCH

ESCAPE ROCKET

HORIZON SCANNER

ROCKET PITCH & YAW JETS

..
" WEIGHT AT SEPARATION 2,500 Ibs ORBITAL CYCLES - 3-18
- ORBITAL ALTITUDE _ ORBIT INCLINATION 33 Degrees
APOGEE 126 N. Miles § HEAT SHIELD Ablative
) PERIGEE 94 N. Miles § RECOVERY Water or Land

Figure 1. Complete vebicle (top view) with saellite installed on ATLAS booster. Menned sasellite
(botsom view) showing piloss’ fighs position, end deseil views of retro end posigrade rockess and pilot
safety system escape rockess.
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-PROJECT MERCURY

AFBMD Responsibility

in support of
PROJECT MERCURY
NASA HS-34
includes:
. Daesign, engineering studies Launch support
Equipment modification Trajectory data
Hardware fabrication Missile allocation
Flight scheduling
Provide fourteen (14) Modify boosters for NASA prelim- Launch, conirol and define trajectories
ATLAS boosters. inary research and manned orbital of booster-capsule vehicie up 1o, and
flight and safety objectives. including, injection info orbit.

Table 2. AFBMD responsibilities in support of PROJECT MERCURY.

Project MERCURY Launch Schedule

s —CONFIDENTIAL
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PROJECT MERCURY

NASA Responsibillty

Booster-Capsule integration

Capsule
Ground svpport
Recovery
- 1
Flight 1 Flights
l _ 2-14
I
NASA i
Laboratory 2?::qu
Capsule: {McDonnell)
Re-entry
heating,
dynamics,
recovery
—

Unmanned non-orbital flights
Manned and unmanned orbital fights
Launch from AMR
Earth track 33°N/33°*S/Lat. {for orbital
flights) .
3-18 orbits
Orbit alfitude ;
Apogee 126 n.m.
Perigee 94 n.m.
Avtomatic pilot safety equipment with
manual backup

AFBMD Responsibliity

Booster
ATLAS “D”

Modified

ﬁl—w guidance antennae

Thin skinned tanks
Shifted tank bulkheads

___|Light weight thrust structure

Launch

Capsule separation mechanism
Interface electrical connections
LOX dome protection
Programmer Modified

Range safety destruct time delay

Abort-sensing mhm_l

Detects dangerous variations
in tank pressures, fuel injector
pressure, electrical power,
attitude and sustainer hydraulic
pressure. Can Initiate escape

sequence

Integrated countdown—including pilot insertion
and capsule countdown. AMR launch Stand 14—
adapted for pilot and capsule.

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

{a} Ballistic trajectory—108°
{b) Orbital trajectory—072°

Table 1. Omline of NASA and AFBMD responsibilities in PROJECT MERCURY.
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Monthly Progress—PROJECT MERCURY

Flight Test Progress
® Efforts were continved throughout August to

determine the specific cause of the MERCURY MA-1

maHunction on 29 July. Although the exact cause
of booster destruction has not been determined, it
is generally agreed that an unknown maifunction at
the forward end of the booster or in the adapter
section area led to the destruction of the vehicle
approximately 60 seconds after launch. A Malfunc-
tion Analysis Panel has been established to monitor
and expedite follow-on investigation actions and to
insure that precautionary modification action and
additional transition section instrumentation are
accomplished prior to the next MERCURY launch.

® Because af the desiruction of the MA-] vehicle,
the test objectives, trajectory, and general flight
plan have been modified for the third MERCURY
[MA-2} flight. The flight capsule will be released
into a ballistic trajectory, which will result in the
highest afterbody temperatures and near maximum
re-entry loads anticipated for any MERCURY mission.

® Because of capsvle delivery problems and the
delays imposed by incorporating modifications indi-
cated as a result of the MA.] malfunction studies,

. the launch of the third MERCURY flight test has been

rescheduled from 12 September to 1 November.
NASA does not anticipate this delay jeopardizing the
previously scheduled manned flight launch dates.

® NASA capsule test objectives for the MA-2 flight
are; :

WDLPM-4-234

1. Determine the integrity of the MERCURY cap-
sule structure, ablation shield, and afterbody shin-
gles for a re-entry associated with a critical abort.

2. Evaluate the performance of the _opcrctin§ sys-
tems during the entire flight.

3. Determine the flight dynamic characteristics
and afterbody heating rates during re-eniry from o
critical abort.

4. Evaluate the compatibility of the escape sys-
tem with the MERCURY-ATLAS system,

5. Establish the adequacy of the capsule recovery
system, the location of the recovery force and recov-
ery procedures.

6. Evaluate prelaunch, launch and flight monitor-
ing procedures and facilities.

®. ATLAS booster test objectives for the MA-2 flight
are: .

1. Evaluate the closed loop operation of the
Abort Sensing and Implementation System.

2. Determine the ability of the ATLAS booster to
release the MERCURY capsule ot the conditions of
position, atfitude and velocity defined by the guid-
ance equations,

3. Obtain data on the repeatability of the per-
formance of all ATLAS missile and ground systems.

® The Abort Sense and Implementation system will
be carried aboard ATLAS booster 67D and will be
flown closed loop for the first fime. The capsule for
this third MERCURY flight will be a full scale McDon-
nell production mode! with escape sysiem.

-CONFIDENTIAL ms




WDLPM-4-234

SN

M T R P )
12 o g My e TR B NI e s e

B CONFIGURATION

| <— 20inches

f == 31 inches

jy = 40 inches

—CONFIDENTIAL

i

LR CTIEEN

THIOKOL —~_

SERGEANT
(wao:;o

(ALT. NOZZLE
- Hi04 JETS)

1-2-3-4

NOTS IOOA\é

1-2-3

PROJECT 609A
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Hypor;ﬁnvlfonmdm Test System

PROGRAM DESCRIPTION--The Hyper-Environment
Test Program (609A) is divided into R & D and Opera-
tional Phases. The R& D phase will be used to develop
and flight test vehicles capable of carrying 25 1o
1,000 pound payloads to altitudes of 200 to 50,000 -
miles. The Operational phase will use these standard-
ized vehicles to permit the economical rmance
of flight test experiments in support of scientific
research and advanced military space system
programs. v

Economy~Reliabllity—Versatiiity—In this order
of emphasis are the three significant guides to pro-
gram accomplishment. ECONOMY is being achieved

e
AJ10-41
{30KS-8000)
\;:_:
P

=T
oy .
) ,--E
P

Figure 1. Three variations
of Project 6094 vehicle
demonsirase she mission-
versatilisy of she program.

2-3-5-6

CONFIGURATION / i \C\'ONFIGURATION
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by long 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 sta-
bilizing the fourth stage without spin and use of the
. vehicle in less than the full four-stage configuration.
Close integration with the current ballistic missile
program will effect an economy by permitting tests
and experiments to be conducted on regularly sched-
vled: 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 o standard flight test platform to
perform scientific and military experimental research
in support of all Air Force facilities, RELIABILITY will
be obtained by o iwelve vehicle R&D flight test
program, at least four flights of the basic SCOUT,
and maximum use of knowledge gained in prior Air
Force ballistic missile flight testing. VERSATILITY will
be achieved by designing a vehicle capable of being
readily adapted to a wide range of payload varia-
tions, and capable of being flown in several configu-
rations of four stages or less. This VERSATILITY resulls
in the following flight capabilities: (a) vertical probes
having a wide variance of payload weight/attitude
combinations; (b) boost-glide trajectories; (c) ballistic
missile trajeclories; (d) downward boosted, high-
speed re-entry profiles, and (e) full orbit to approxi-

mate maximum of 400 miles with 150 pound
payloads.

Program Management—An abbreviated devel-
opment plan, covering the R&D phase only, was
approved on ¢ January 1959. Funds in the amount
of $11,500,000 have been made available for this
R&D phase of the program only. A letter was issued
assigning management responsibility to 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 Contractor. Arrangements have
been made for the procurement of vehicle compo-
nents and associated support equipment, m&iﬂod
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 fo supply Air Force technicians to par-

ticipate in the assembly, checkout and lavunch
operations of the R&D phase under the direction of
the Payload and Test Contracior. An all-military
operational capability will be developed from within
this group.

Figare 2.

Fowr differens
srap jos
possible nsing
differens
arrangements
of Project 6094
stages. -
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. DEVELOPMENT PHASE

Project 609A Launch Schedule

MONTHLY PROGRESS—Project 609A

Program Administration

® A review of 6555th Test Wing (Development)
manpower was conducted in mid-August ot AFBMD.

The 6555th presenty has a total of 42 officers and
men assigned or attached. To meet the requirement
for a military launch capability during the program's
Operational Phase it was estimated that 135 men
will be required. ’

Technical Progress

® The payload for the first Development Phase
orbital launch will be a 12-foot balloon supplied by
NASA. This balloon, a Rome Air Development Center
experiment, will be placed into a 350-450 nautical
mile circular orbit with an expected life of 60 days.
AFBMD will be responsible for the launch conducted
from the Atlantic Missile Range. The primary objec-
five is the demonsiration of orbital capability. The
secondary objectives are: obtaining scientific infor-
mation from the experiment, training 6555th per-
sonnel in launch operations and acquiring booster
performance data.

® The payload for one of the 609A operational
launches will be a DYNA SOAR test model. The
requirements for the boost-glide trajectory to be
flown have been received from Boeing Aircraft
Company and are being studied by Minneapolis-
Honeywell engineers to determine how extensive the
guidance system modification will have to be. The
studies to date have shown that the modifications
are feasible.

Figz:‘ 3. ﬁl‘n'ﬁ: :oue[‘n:':u of ‘t‘b; third stage and
ba of the first gui ight (1-2-3 configura-
tion) scheduled for an 1& October. The rciirle .
is sbown during exit beat shield ejection. The data
recovery capinle is in the nose of 1he vebicle. The -
experiment packages, guidance and comtrol com-
porents, and ielemeiry system equipmen: are
installed_on the sbelves of sthe standavd payload
carrier, Eleven separate expeviments will be carried
on this flight.
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® Documentation for the revised flight termination
system for the 15 September launch has been sub-
mitted to the AMR for approval. In accordance with
a waiver received from the AMR, the destruct system

for this flight is installed only on the first two stages

instead of all four stages. No further difficulties are

onticipated in obtaining AMR approval of this

documentation.

®  An ABL-248 linear charge motor destruct test is
scheduled at Edwards AFB in early September. This
test is needed lo demonstrate that the destruction
method will mest the AMR safety requirements for
the guided vehicles.

® An agreement was reached with the Air Force
SpcciulAqupons Center (AFSWC) on the launch of
the last three 2-3-5-6 vehicles that have been pro-
cured. If the first two 2-3-5-6 vehicle launches from
AMR are essentially successful, the third vehicle also

will be launched from AMR, and the last iwo in the

Development Phase will be lounched from Vanden-
berg Air Force Base. These last three launches will be
made during December 1960 and January 1961,
The Vandenberg AFB launches will be controlled by

. AFBMD, but AFSWC will do much of the task plan-

ning ond coordinating under their current role of
furnishing assistance to the 609A Project Office.

Facilities

® Hq AFBMD has been informed by the 6555th
Test Wing that no existing industrial hangar space
at AMR can be made available during the Opera-
tional Phase. It had been indicated previously that
15,000 square fest of hangar space would be
assigned to the program. A new technical support
building will have to be constructed if space cannot
be obtained. This problem and an estimate of the
cost of the new building will be forwarded to Hq
ARDC.

® Aeronuironic has provided the criteria for the
Operational Phase assembly and combined sysiems
checkout buildings. These criteria are now being
developed into detailed plans by an Architect and
Engineering firm. These buildings will be placed for
bid in October with beneficial occupancy date in
March 1961, Criteria are now being prepared for
the payload and rocket motor storage buildings.

Figare 4. The first stage of the 2-3-5-6 comfiguration missile (nnguided)

during launches fit checks at the Atlantic

Missile Range. The other Jages

will be aitached and the launches will be raised 10 4 neer vertical position

for laxnch. In the backgronnd ir the
will be xsed in prepering the guided

aniry at laxnch complex 18 which
A versions for laxnch.
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Program History—Competition for the DYNA SOAR

* study contract was initiated in 1958 and resulted in

the Boeing Airplane Company and the Martin Com-
pany being awarded the follow-on contract to more
tully define their proposed approaches. In November
1959, following- review and evaluation of the
Boeing/Martin detailed studies by a Source Selection
Board, it was announced that Boeing had been
selected as the glider and system integration prime
confractor, with Martin furnishing modiﬁgd TITAN
ICBM’s for booster support. The determinations and
findings were elaborated on by Dr. Charyk to require
o study program, Phase Alpha, with objectives of
reaffirming the proposed glider design and indical-
ing any changes required to that design. In April
1960, the Phase Alpha study was completed and the

N

R

results 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 possibilities of manned flight in the
hypersonic and orbital realms. The program will
proceed in thres major steps from a research and
test phase to an operational military system. In Step
i, a full scale, minimum sized manned glider will be
developed. A modified version’ of the TITAN ICBM
will boost the glider into hypersonic flight at veloci-
ties up to 19,000 ft/sec and permit conventional
landing at a predetermined site. In Step II the glider
will be tested, using a more powerful booster to

A. ouDmR
Weight ...covennnnn.. 9300 Ibs. .
A Wing Arsa ........... 200 sq. f1 35'4"
L/D Max, at
Mach20 ......... 22
L/D Max. Landing 4.5
L]
B. TITAN SECOND STAGE 3‘5
Thrust (Ibe. vac) ...... 90,000 }
Lift OFf Weight ...... 53,853 Ibs.
Propeliant Consumed 47,274 (ba. "
Burnowt Weight . ...... 6,579 Ibs. ' 95
B C. TITAN HIRST STAGE ,
Thrust (tbe-sea level) . . .300,000 ne'/2”
Ln-Off Weight ....... 176,383 Ibe.
3\ Propeliant Consumed . . . 164,243 lbs. T
o= q Burnovt Weight ....... 12,140 ibs.
" D. GROSS WhioNT . ..... 241,500 Ibs.
st Stage
Start of Bura
)
c SICOND STAGE MODIFICATIONS 10~y e
Ignition prior fo Separction
Propellant Tanks Capacity Increased o "
Interionk Section Siremgthened sv2
/— \ FIRST STAGE MODIFICATIONS
' 'L Stabilizing Fins Added r*"" I ' ~——
Skirt Section and Intertank
— Section Modified and Strengihened ~—_ _—

Figure 1. DYNA SOAR svebicle configuration
Jr:m’-g and specification list.
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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 II
are fo test vehicle performance beiween 19,000
ft/sec and orbital velocities; and to gather re-entry
data from various orbits. Step Uil will provide an

operational weapon system with vehicle that will .

operate primarily in a hypersonic glide, be able to
maneuver within the atmosphere, and be able to
make a conventional landing at a predetermined
site. The capability of DYNA SOAR fype systems to
perform these programmed missions appears altrac-
tive as a result of studies made to date. The missions

CAPE CANAVERAL

A.lst STAGE BOOSTER
CASE IMPACT

B. BOOST BURNOUT
Vz1900 FPS

C. 2nd STAGE BOOSTER
CASE IMPACT

D. V=1700 FPS
E. V=2500 FPS

Figure 2, DYNA SOAR tracking siations
lasnches if_ou sthe Atlantic Missile Range.

vnder 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 Progmni—Sfcp I includes nineteen air-
launched, manned flights with the glider being
dropped from o B-52, five unmanned booster
launches, and eleven manned booster launches from
the Atlantic Missile Range (AMR). The first uvnmanned
booster launch is schedvied for November 1943
with a one and one-half month span between
launches. The manned booster flights are pro- .
grammed to start in September 1964 with a 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 airdaunched 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 at

Fortaleza, Brazil; Santa lucia, Lesser Antilles; and
Mayaguana, Bahame Islands.

FLIGHT | UNMANNED

CAYENNE

and lending sites. for FORTALEZA

. ar ARG L
| ‘ : CT AL
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Program Responsibilities—Steps | ana R of the

DYNA SOAR Program are io be conducted by the
USAF with NASA participation. USAF will provide
program management and technical direction, with
WADD having responsibility for over-all system
management. o

AFBMD is responsibile for the booster, booster sup-
port equipment, special dir-borne systems, ground
support equipment, and booster requirements of the
launch 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 aeronautical and

space dqsiqn information.

Technical Approach—AFBMD's technical approach
to meet the objeclives of the program are:

1. Modifying a TITAN ICBM by adding stabilizing
fins; strengthening 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 to 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.

3. Provide an integrated launch countdown.

Monthly Progress—DYNA SOAR Program

Program Administration

The DYNA SOAR Program is still in the preliminary
planning stage and it will be some fime before the
assembly of hardware begins and component or sub-
system tests commence. Until the program advances
from the planning stage, the monthly progress sec-
tion will include the results of studies that have been
conducted and significant meetings that have been
held.

®  The Martin Company final report on the erector
versus gantry tower modification study is scheduled
fo be submitted by 1 October.

®  American Machil.ie and Foundry has been selected
as the architect and engineering contractor for the

WDLPM-4-234

launch complex modifications. This will permit plan-
ning of the design program and criteria development
to begin.

® Significant progress has been made toward com-
pleting the trade-off studies in the following areas:

1. Booster structural design

2. Staging techniques

3. Propulsion and pressurization

4. Malfunction detection {abort sensing)
3. Booster-glider interface

6. Reliability

" ® Stage Il booster configuration studies have bean

initiated.




NASA
AGENA “B”
PROGRAM

T ————

SPACE CRAPT

AGENA “p*

ATLAS
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Figure 1. NASA AGENA "B” cosfiguration for Renger
ﬂwft'bh (left). Proposed Ramger Iusar spacecraft (above)
ich will be launched from the Atlentic Missile Range.

Program Objectives—The basic objective of the
NASA AGENA “B‘* Program is to place a separable
spacecraft on a prescribed ballistic trajectory or into
lunar orbit to gather scientific information and data.
The program will first demonstrate the capability
of jettisoning 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" reiro system to retard
the second stage. To achieve these objectives the
experience gained by the Air Force in designing
equipment, developing techniques and preparing
procedures for launching and tracking spacecraft
will be utilized.




NASA .
”
SPACE LAUNCH
FLIGHT PROGRAMS OFFICE VEHICLE PROGRAM OFFICE
. JET PROPULSION MARSHALL FLIGHT
LABORATORY - SPACE CENTER
GODDARD SPACE :
FLIGHT CENTER AFBMD
AGENA ATIAS . THOR Launch
Contractors Contractors ‘Contractors Operations

NASA and AFBMD AGENA “B” project responsiblilities

Flight Program—Although it is intended that this
program will confinue for several years beyond
1962, only the launches through 1962 are firm.
The current schedule is as follows:

launchDate  Booster Mission

July 1961  ATLAS  Lunar Test Vehicle
Ociober 1961  ATLAS  Lunar Test Yehicle
Janvary 1962  ATLAS  Lunar Impact

. March 1962 THOR  Scientific Satellite
April 1962  ATLAS  Lunar Impact
April 1962 THOR  Meteorological Satellite.
July 1962  ATLAS = Lunar Impact
July 1962 THOR  Backup
October 1962 THOR  Meteorological Satellite
Note: Lunar flights will be launched from the Atlantic

Missile Range; all others will be made from

VYandenberg Air Force Base.

Program Responsibilities—Under NASA Order
. No. 54601-G the Air Force is supporting the NASA
AGENA "B"” Program. This will permit NASA to take
full advantage of the technical and operational back-
ground and experience developed by the Air Force
in space booster projects; permit contractors to dis-
charge their contractual obligations with NASA and

USAF uﬁlixin§ already established management reia-
tionships, 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-
vled for this program. :

Program Status—AFBMD has faken the following
action fo support the NASA AGENA “B* Program:

1. Awarded Lockheed Missile and Space Division
a contract [letter Contract -592) dated 12 April
1960) for the procurement of modified AGENA
“B"” second stage vehicles, jetfisonable spacecraft
shrouds, overall systems engineering and vehicle
launch.

2. Issved a coniract change nolice to Convair
Astronautics for five modified ATLAS D’ boosters

fo support the lunar flights.

3. Allocoted eight THOR boosters to NASA.
4. Initiated contractual action with Generol Elec-
- tric and Bell Telephone Laboratories for guidance
systems o be used on the ATLAS and THOR boosters,
respectively.
" 5. Published the program requirements document
setting forth the requirements to be imposed upon
the Alantic Missile Range to support this program.

. WDLPM+4-234
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SAINT

® Project SAINT is a program for the development
of a satellite inspector system. The initial effort is
concerned with the design, fabrication and ground
launch of a reliable protolype vehicle to demon-
strate the feasibility of satellite rendezvous and
inspection. At the same time, studies and analysis
will be undertaken to define the configuration of
the system. Development effort on certain long léad
components required for the system will be included.
The program is being conducted by AFBMD under
System Development Requirement No. 18, 21 April
1960.

Program Objectives

® Design a protolype interceptor vehicle utilizing
coOnservative choices of subsystems and a deliberate

step-by-step development progression, emphasizing ~

reliability and component compatibility. Conduct a
feasibility demonsiration of the rendezvous and
inspection capability after ground tests have given
assurance of system reliability. The flight demonsira-

tion will ufilize an existing target satellite if one is_

properly orientated, otherwise a specially launched,
passive, targel sateliite will be utilized. Conduct
studies to determine the configuration and tochniquu
of operation of the eventual system.

® Develop and ground test the critical subsystems
required for the system but not provided in the
demonsiration program. These include o rendezvous
maintenance system, additional inspection and data.
processing equipment, an integrated launch and
homing guidance system, an advanced power sup-
ply and selected countermeasures equipment.

Satellite Inspector chslbillty Demonstration

®  The Satellite Inspecior System will provide o cap-

ability to intercept and inspect unidentified earth
satellites which threaten the United States. In the
demonstration, the protolype inspector vehicle will
achieve a co-orbital rendezvous to within some fifty
feet of the target satellite, obtain an image of the
target through the TV System and relay the image to
a ground station. The inspector vehicle will be sized
and components selected so that much of the design
migh! be applicable to the initial system which
will be developed following a successful feasibility

WA T T
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demonstration. Major subsystems of the interceptor
vehicle are: maneuvering propulsion, radar seeker,
guidance, TV inspection, computer, communications
and telemelry, attitude control and electrical power.

® A ftotal of four launches are planned from the
Aflantic Missile Range, with the first launch in Decem-
ber 1962. The SAINT vehicle includes an ATLAS
booster, an AGENA “8“ second stage and the ren-
dezvous vehicle which weighs cpproxlmahly 1800
pounds.

LS The demonstration program will utilize existing
launch, tracking, and data reduction facilities insofar

“as possible. There will be requirements for additional

ground support equipment at the Atlantic Missile
Range and augmentation of the southeast Africa
Tracking site to handle the telemetry and communi-
cations requirements for the demonstration. The tar-
get ephemeris will be determined for the demonstra-
tion program by tracking data from existing FPS-16
and Millstone Radars.

Satellite Inspector System

® Following the successful feasibility demonsira-
fion of a prototype satellite inspector, confinued
development could lead to an operational system.
The complete system will provide a considerable
increase in capability. For example, rendezvous
would be maintuined for a period of 48 hours to
allow sufficient time to evaluate the sensor data.
Additional sensors such as ferret, IR, X-Ray detectors,
magnefometers, eic., will be included in the payload.
Orbital dltitude coverage will be extended to at
least 1,000 nautical miles and the reaction time will
be reduced 1o 12 hours after the target ephemeris
has been determined. The system will comprise a
complex of launch facilities, ground support equip-
ment, assembly and launch checkout equipment,
boosters, lounch guidance equipment, rendexvous
vehicle, telemetry and command and control subsys-
tems, ground communications stations, together with
any necessary technical manuals, procedures and
personnel required to support the system. The launch
vehicle may be an ATLAS first stage with a CENTAUR
second stage. ‘
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® The primary pacing 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-
nological areas wherein advances provide
increases in booster and mission capability.
This, in turn, has required that space schedules
be sufficiently flexible to incorporate rapidly
those advances in the state-of-the-art which
increase the potential for reliable and pre-
dictable space research.

® Because of the wide range of is aclivities,
AFBMD has accumulated a broad base of expe-
rience in booster selection for space missions.
Experience in bollistic missile R&D programs
- and in development of upper stage vehicles
have provided much information. Research
programs in the propellant and materials areas
- also are providing new capability for space
research. The number and variety of boosters
available permit the selection of a combination
of stages tailored to provide specific capabili:
ties for specific missions.
® The following pages describe briefly the
- booster vehicles currently being used by AFBMD
" to support military ond civilian space pro-
grams. Nominal performance data is given to
permit nominal comparisons of vehicle capa-
bilities. Specific qualifications are made where
necessary for clarity.




THOR . SEGRET™ COVRRNTH-

Dovales e Early in 1958;the-decision fo accelerate the national space effort was made effec-
Engine menufeciurer: ' .

Div., North i ' I R 127
m& fively possible only because of the availability of the THOR IRBM. THOR No.
Height . was diverted from the R&D flight test program for use as the ABLE-1 space probe
g,'ﬂf N 5‘3 ::: first stage. With fop national priority assigned to the space reseorch effort, THOR
s re-outey vehil No. 163 was used to boost the DISCOVERER I into orbit on 28 February 1959, Since
Weight {no residval propellants)
%;: }g‘u—“’g ::::: then, the THOR has become operational as an IRBM and has been very reliable
Engine ' as a space flight booster. During 1959 ol THOR boosted space flights achieved
::;: m &: ,' successful first stage performance. THOR performance has been increased through
Fool a3 .b:_:' weight reduction modifications and use of RJ-1 (instead of RP-1) fuel. A modified
Oxidizer . LOX

THOR, designated DM-21 incorporates @ shortened guidance compartment and
additional weight reduction

Guidancs — removed on tpace
booster flights

:;c‘;", we for changes. A iater version of -
ABLE:3 and 4 .

v ?ho DM-21 provides an in
COURIER crease.in thrust to 167,000 -
TIROS :
NASA/AGENA B pounds through installation
DELTA

of the MB-3-Block Il engine.

* American Aviation

THE ATLAS ICBM, providing over wice the thrust of tbo THOR, is being used as
the first stage booster for the Illru Advanced Military Satellite Progroms and for
Project Mercury man-in-space. The first ATLAS boosted space flight was launched

Prime. contracter; from the Atlantic Missile Range on 18 December 1958. Designated Projéct Score,
Convale this vehicle (ATLAS 10B) successfully placed o oommunlouﬁons payload into
Engine manufacivrer:

orbit around the earth. In November 1959 the ABLE-4 space probe did not attain
its objective, however, ATLAS first stage performance was successful, The first
A'I'I.As-booshd flight test vehicle in Project Mercury was launched on 7 September

Rocketdyne Div., North

Height 69 foot .
) with test objectives satisfactorily achieved. ATLAS performance on both the 26 '
Diameter 10 fout February and 24 May MIDAS launches akio was satisfactory, Future flights. will
Weight 261,206 pounds uvse modified ATLAS series “'D" missiles to carry increased poyload weights. .
Engine ’ Project Mercury boosters also include
s""""w MA-2 abort-sensing and other pilot safety
Foel »4 features. The success of the ATLAS -
Oxidizer - LOX :
boosted space flights to date plus i
Guidance — Radie-Inertial o oo .
General Elechis | the performance and reliability being -
Surroughs Corp. {computer) demonsirated in the ATLAS R&D flight
Used o6 fiest stoge fort test program, lend confidence in this
SAMOS booster as a reliable means of recl- _-
MIDAS izing advanced space objectives. ;
- COMMUNICATIONS .
SATELLITE
ABLE4 and -5

PROJECY MERCURY

N2
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_— Although originally designed as the basic sat-
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 Aircraft
_LR81-Ba-3 rocket engine was selected for AGENA
propulsion, and laler modified o use unsymmet-
rical di-methyl hydrazine instead of JP4 fuel.
Subsequent modifications resulted in the AGENA
— “B” configuration, in which propellant tank
capacity was doubled and the engine modified
fo provide single restart ond extended burn capa-
bilities. The increased performance of this design
greatly enhanced the potential of the THOR/
AGENA combination. An oplical inertial system
for guidance and orbital attitvde control was
- developed to meet the critical orbital eccentricity
and 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.

AGENA

Prima contracter:
Lockheod Missile ond Space Division
Sell Aircroft Corp.
American Aviotion
Length
“A" version 14 foet
“B" version 19.5 feet*

21 feet**
Diemeter 60 inches
Weight
"A” version- 7.987 pounds
“8" version 14,800 povnds
fngine
“A* version YLRS1-Ba-5
“8" version XiR81-Ba-7*

XLR81-Ba-9**
Fuel UDMH
Oxidizer IRFNA
Guidance optical-inertiol
Used as second stage for:
DISCOVERER
SAMOS
MIDAS

-\

ABLE-STAR Vehicle

The ABLE-STAR upper stage vehicle contains an AJ10-104 propuision system which

is an advanced version of earlier Aerojel-General systems. In addilion to providing

increased performance capability, the system includes automatic starting, restarting,
— shutdown, ground control, coast period pitch and yaw control, and ground monitor-
ing systems. Propellants are fed to the thrust chamber by o high pressure helium
gos system. The thrust chamber is gimballed by electrical signals to provide pitch
ond yaw control during powered flight. Roll control during powered flight is
achieved by expelling nitrogen through a system of nozzles in response o elec-
trical signals. Roll control during coast periods uses o parallel circvit at lower thrust.
Attitude control for coast periods up to one-half hour provided in the current design
- can be extended by increasing the nitrogen supply.

WDLPM-4-234

Contractor:

Asrojet-General

Heighs 14 feet 3 inc.llu
Diameter 4 feet 7 inches
Waight 9772 pounds
Engine AJ10-104

with Restort Capobility
Nozxzle Exponsion Ratio—40.1

Fue!
Unsymmetrical Dimethyl Hydrozine

Oxidizer )
inhibited Red Fuming Nitric Acid

Guidance
STL Advanced Guidance System
Burroughs J-1 Computer

Used os second stage for:

TRANSIT 18, 2A, 28
COURIER 1A, 18

N3




ABLE Vehicle

The ABLE upper-siage 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 AJ10-101 propulsion systems {improved
versions of systems used originally on the Vanguard
Program), guidance systems, and elecironic and instru-
mentation equipment. The ABLE vehicles are guided
during second stage engine burning. Vehicles using the

Contracter: .
Aerojei-General Corp,

H.liM 18 foet 7 inches
Diameter 4 foet § inches
Weight

AJ10-42 4622 pounds
AJ10-101 4178 pounds
Fuel

Unsymmetrical Dimethyl Mydrazine

AJ10-101 system are spun with the third stage and pay-
load prior to second stage engine burnout to provide spin
stabilization of the unguided third stage and. pgyload.
On flight vehicles using the AJ10-42 propulsion system,
only the third stage and payload are spun prior to second
stage separation by a spin table bearing system located
at the second to third stage separation plane. Only minor
differences axist between the two propulsion systems.

Oxtidizer .
Inhibited White Fuming Nitric Acid
Guidance

AJ10-42

Radio-inertial {8TL)

AJ10-101

Advanced Guid. Sysi. (ST1)
Computer (Burroughs J-1)

Used as second stage fer:
AJ10-42 — TRANSIT 1A, TIROS
AJI10-101 — ABMLE 3 and 4

Development of the Allegany Ballistics
Laboratory 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 '
in @ vacuum chamber simvlating approxi-
mately 100,000 feet altitude. Design
modifications involving the igniter,
nozzle, and internal insvlation were
found to be required. The modified
engine performed with complete salis-
faction on the successful flight of ABLE-1

and subsequently on ABLE-3 and ABLE-4
THOR. '

N4

ABL 248
Vehicle

Contracton

Allegany Baliistic Loboratory
Height 4 feet 10 inches
Diometer 1 foot 6 inches

- Welght 515 pounds
Fuel Solid
Used as third stage on:

AME 3 and 4

- TRANSIT 1A, TIROS
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’ (XXX> ’ ,
THOR [Noww Howz | ATLAS swiws
- - i
- Weight—dry 6,950 6,500 | Weight—wet 15,100 R
. Fuel ‘ 33,700 33,700 Fuel 74,900 S
Oxidizer 68,200 168,200 Oxidizer 172,300 Y
- TOTAL WEIGHT 108,850 108,400 | TOTAL WEIGHT 262,300
Thrust-bs., S.L. 152,000 167,000 Thrust-lbs., S.L. S
o sP.C‘ Imp..,.c.‘ s.L 247.8 248.3 Boost 356,000 T
Burn Time—sec. 163.0 148.0 Sustainer 82,100 A
_Spec. Imp.-sec. G
Boost : 286 E
- Sustainer 310
ores AGENA T+ H ~ s
—_— ‘ E
@ Payload weight not included. Engine Model YIR81-Ba-5 | XLR81-Ba7® | XLR81-Ba-0® [P
Does include controls, guid- - O
- ance, APU and residual pro-
pellants, P OWeight—inert 1,262 1,328 1,346 N
® Does not 'm OR impulse propellants 6,525 12,950 12,950 D
oes mdude
- ~ adapter (225 Ibs.) or ATLAS| Other 378 s 11 S
adapter (315 Ibs.). ®TOTAL WEIGHT 8,165 14,789 14,807 T
@® Single restart capabilisy. Thrust-Ibs., vac. 15,600 15,600 16,000 A
- \ Spec. Imp.-sec., vac. 277 277 290
Dual burn operatio A
@@; I operason, Burn Time—sec. 120 2400 2400 g
Allegany Ballistic Laboratory.
o A A AJ10-104 ® -'
10-42 10-10 asestar B CA B L 248
E
— Weight—wet 1,247.1 8479 1,297 C 59.5
Fuel 875.1 869.0 2,247 o) 455.5
Oxidizer 2,499.6 2,461.0 6,227 N (solid)
- TOTAL WEIGHT 4,621.8 41779 9,771 }l | 515
_ Bumout Weight 1,308.6 944.1 1,419 .:: 50.5
’ ’ A
Thrust-Ibs., vac. - 7,670 7,720 7,900 G 3,100
— Spec. Imp.-sec., vac 267 267 v 278 E 250.5
- p , W e ABLE4 and -5............CHK
DISCOVERER (1 thry 15)......... AD MIDAS(land2)............. CD  ABLE4 ................. A-HK
DISCOVERER (16 thry 19)........ AE  MIDAS (3 and subs.).......... CF  TRANSITIA ............. A-GK
- DISCOVERER (20 and subs). ....... BF SAMOS (1 thru 3)............ C-D  TRANSITIB,2A,2B.......... A-)
COMM, SATELLITE .......... CE  SAMOS (4 and subs). ......... CF  COWRIER ................. A
COMM. SATELLITE .......... CF  ABLE-land -3............. AHK  TIROS ................. A-GK
WDLPM4234 . - ﬁ' ' N5




Altitude—nautical miles

Alitude—nautical miles

Performance Graphi — 1325
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4. VAFB—AGENA “B" (XLR81-Ba-7)
5. VAFB—AGENA “B” (XLR81-Ba-9)
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BURNOUT VELOCITY—FPS X 1000

4. Lunar Probe
5. Venus Probe
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