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XVii capsule following a two-day exposure 1o the space environment. i
This was the second flight test of an AGENA “8" vehicle. The MIDAS .

3A juded

mary given in this issve. This month the SAINT section has b revised .
o include a proposed payload and the flight trajectory in graphic form. =
information about the ORBITAL INTERCEPTOR Program s included for
the first time. Also Included this month is a BIOASTRONAUTICS section -
which includes a review of the successes accomplished with the Mork il ° -
biomedical capsules, . T :
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ATLAS/AGENA “g*

ATLAS/CENTAUR

ADVENT Launch Schedule

Monthly Progress—ADVENT Program

Program Administration :

®  Brigadier General Thames, Commanding Gen-
~eral, US Army ADYENT Mcncgcmom_ Agency

(USAAMA) and members of his staff visited AFBMD
on 15 November. A general orientation on the

) Thomuduhd!hdaﬂdlodnogotfcﬁonofa man-

agemen! agreement not be held untll 2 December.
He will also discuss details with alf participating
agencies at that time. General Powell and members
- of AFBMD/BMC will aftend the 2 December mee)

) . ® The conlract with Space Teclinology Labora-
tories, Inc. (STL) for over-all systems engineering
and technical direction was terminated on 11

‘ November. Aerospace Corporation was directed

fo proceed with vehicle systems engineering and
technical direction effective 12 November.

* ® A teletype message was sent. to OSMMA on
18 November requesting $1.5 millions additional

2 funding be made available to AFBMD fo cover

- the final stage vehicle contract through 31 Decem-
ber. The General Electric, Missile and Space Vehicle
Department (GE-MSVD) contract will exhaust the
funds now available early in December. There has
been no indication by USAAMA when FY 61 funds

" will be released. » )
® The restriction on the extansion of the Philco

contract beyond the design siudy phase has been
removed and purchase request action initioted
for Philco to continve on additional tasks of the
. ADVENT ftracking, telemetry ond command sysiem.

® A review of the AMR/PMR ADVENT Support Plan
Ne. 1600 was accomplished by AFBMD, AMR and
6555th Test Wing personnel on 16-17 November.
The pian wos approved and interested agencies
nofified. Presentation of ihe plan was made to

. WDLPR4251 - -

L. General Yates, Deputy Director of Defense
Research and Engineering {DDRE) on 22 November.
USAAMA, on 30 November, recommended to DDRE
that the plan be implemented and funded in FY 61,

Technical Progress

Launch Vehicles ‘

® Work sialemenis for AGENA ond CENTAUR
launch vehicles and for LR-119 {CENTAUR) Rocket
Engines, have been compleled and forwarded o
oppmpdohmﬁudmwllhckmaifcr?ro-

M-“KW'O[“‘.W'IO’#‘OIL

nedvodmdkewmﬂyboingmhwod.wu
for”lgC&lTAUchdfwlholR-"9 Rocket Engine

are expecied on or before 15 December, ATLAS
'boomforiboATMSIAGM‘boomdphmof
thopwgmbcnbognordmdundcruhﬁng
AFBMD conracts. Work Siatement for the Assem-

the Atlantic Missile Range (6555th Test Wing) on
8 November. Upon recelpf of Aslantic Missile
Range eoordlncﬂm.ﬂtkWukSMmmwﬂlbo
forwordodhComoirwlithoquomeposd.

- % To precivde the possibility of program sﬁmgo

coused by prolonged negotiations of definitized

coniracts, letter coniracts have been written with

Lockheed and with Convair covering the initial

- offorts {long lead time requirements) associated

with second siage procurement, ¥ necessory, sim-

- Hlar arrangements will be made with Pratt & Whir-

ney for the LR-119 rocket engine coniract.
Final Stage Vehicle

* Formal contract negotiations with General
Electric, Missile and Space Vehicle Deportment

(GE-MSVD) are continving.

® General Eleciric has propo'nd the Program Pian
document. They are continving the design effort

~ of all major final stage vehicle subsystems. During

the npon perivt,  Awrogi
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sentatives ottended o General Eleciric preliminary

" design review. A draft of the Finol Stage Vehicle
Design Crileria has been furnished General Electric.
This draft was prepared by STL prior to _coniract
termination.

Tracking, Telemetry and Command v
® Philco completed the design study phase
(Task 2) of the coniract for the ADVENT track-
ing, telemeiry and command ground stations at
' Vandenberg Air Force Base and 'Kaena Point,
Hawaii. Representatives of Philco, STL and AFBMD
presented a review of the Phlico preliminary design
and analysis to USAAMA on 9 November. On 14
November, USAAMA dispaiched a telelype mes-
sage to AFBMD directing that work on the Philco
- contract proceed on the condition thot.iracking,
telemetry and command equipment be provided ot
. Fort Dix and Camp Roberts.The message aiso stated °
“that USAAMA will decide in the near future on
whethgr to confinue plans for an ADVENT tracking,
telemetry and command installation ot Yandenberg.
¢ A meeling of Philco, Bendix, AFBMD, USAAMA
and USASRDL personnel was held at USAAMA on
, 29 November 10 review requirements and interface
©  areas concerning the equipments that Philco will
supply as GFE for the ground communicalion sta-
tions at Camp Roberts and Fort Dix to provide
;- fthese stalions with o tracking, jelemetry and

comniand capability. ' ,

S S

TR IRT
R

-

L T T S TR AR S

T
. .

TR ST SR







S

..-14 Jan

control, orbit control and responsibility for all in-
. orbit tests.

An ARPA memo, dated 4 November, listed some of
the design objectives to be incorporated into Proj-

oct STEER. It emphasized that work to be accom-

plished must be done with technical feasibility as
the primary objective and not aimed at an opera-

. tional system. This memo was answered on 25

November with one from the -DDR&E emphasizing
the fact that ARPA programs make littie sense unless
they form the basis of an operational program.
Objectives, such as tremendously enhanced relia-
bility and the basic requirements for an opérational
satellite, should be consistent with a future opera-
tional communication satellite.

' Requests to ARPA for release of FY 60 funds were
- made ons ' .

7 Nov TWX WDZSC 11-6-59 1o ARPA
9 Nov .. Monthly Progress report for Ociober
17 Nov  Letter to ARPA thru USAF
- 27 Nov  TWX WDZP 11-64-E to USAF
" 3 Dec . TWX WDZP 11-63-E to USAF
.8 Dec  Monthly Progress Report for November

8 Jan  Progress Report for Quarter
1960 ending 31 Dec.

TWX WDZP 1-6-E to ARDC
8 Feb  Monthly Progress Report for Jan
8 Mar . Monthly Progress Report for Feb
24 Mar  TWX WDZYC 1042 to USAF

= On 8 December a telephone call from Hq USAF to

Hq AFBMD advised that Dr. York, DDRAE, had issved

- verbal instructions o concel STEER. A memo from the

AFBMD Ligison Officer to General Schriever on 18

""" December advised that Dr. York had suspended his

verbal instructions of 8 December and directed o

" review to be conducted by ARPA/IDA.

Because no FYS0 funds has been received, existing
coniractors were directed on 7 Jan 1960 to moin-
tain only minimum sustaining effort and to refrain
from any procurement or fabrication of hardware.
Former launch schedules were invalidated. This

_action was intended 1o preserve the integrity of the

engineering team. The Assistant Secretary of AF
(R&D) memo to the DDR&E on 21 Jon urged that
STEER be continved rather than cancelled and be
turned over to the Air Force together with its pro-
grammed funds. It also pointed out that STEER
would advance the .objectives of DECREE. On 29
Jan Sec of AF memo to Sec of Defense stated that
Sec. McEiroy’s memo of 18 Sept 1959 assigned cer-

tain responsibilities for the “inlerim satellite com- |

munications system” to the Army. The Army hod

 interpreted It to mean only COURIER. It also urged

_ DECREE be directed foward realization of dpera:
tionol capability in the 65-67 ime period.

" On 11 February Amendment No. 2 fo ARPA Order

55 and No. 4 to ARPA Order 54 were signed, pub-
lished, but not formally distributed. These companion
amendmenis gove progrom responsibility fo the
Army, with the right fo approve. expendilures of °
funds. The Army was to procure boosters from the
Air Force. On 29 Feb Amendment No. 4 to ARPA
Order 54 wos issved .as on interim directive
pending review by the JCS and decision by Sec of
Defense. Cancelled STEER, TACKLE, and DECREE,
and integrated efforts under a single R&D program
for o 24-hour global system {ADVENT). Four six--
hour polar launches beginning Sept 1961 were
specified. Released $2.0 million to continue efforls
through April 1940. A draft of the development plan
called for by Amendment No. 4 wos prepared on
3 March. On 21 March a TWX was received from
ARPA siating that the 3 March development plan
did not meet the requirements of Amendment No. 4.
No specific reasons. were given nor was any guid-
ance offered for the requested revision. ..

‘Amendment No. 5 to ARPA Order 54 was pub-
lished on 11 April. Phase-out of the Bendix coniract
for UHF communication sub-sysiem was directed.
Alternate microwave capability for ground-to-
aircraft is not to be considered until after surfoce-
to-surfoce demonstration (1962), A launch program
was provided consisting of: four ATLAS/AGENA
flights {Sept & Dec 61; Mar & June 62); seven
ATLAS/CENTAUR flights (Sept & Nov 62; Jan, Mar,
May, July and Sept 63); and NASA R&D ATLAS/
CENTAUR flights (Feb, April, and June .62).
Estimated piogram costs placed at $140 millions.
ARPA had prior knowledge thut minimum progrom
cost was approximately $190 million. - Partial fund-
ing for GE and STL through June wos provided. Also
provided “‘go-chead” for microwave communica-
tion development. Amendment No. 6 1o ARPA Order
54 was published on 26 April. It provided approx-
imately $20 million more in FY 62 and FY 63 to
cover the addiional costs of the ARPA prescribed
program using ATLAS/AGENA lounches, - .

ARPA was briefed on two development plans on
4 May. One daled 25 Apr presented the ARPA
Amendment No. 5 program. The other, dated 2
May, presented the AFBMD recommended program
(no ATLAS/AGENA laynches). It was indicated that

.the decision had been made to turn- the program
- over to the Army with a fargel date of 30 Jjune.

!
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propulsion in the fina} stage vehicle (FSV), and {2)
a propulsion means in the FSY. It now became
apparent that ARPA wanted the satellite design to
be propulsionless; thus, it would be q “payload”’
rather than o “stage” and Army could logically be
Given responsibility for the satellite under

McEiroy's wiemo of 18 Sept 1959, A briefing for
ARPA on 13 May and an STL teport indicated that
ampuhbnlmFSVMdMgianﬁdom

be positioned in operationally phased orbits,
On 7 June Amendment No. 7 1o ARPA Order 54
wcspubllfshodlofundlboprogmfofonﬂbcrm

ing, telemetry ond command (TTC) subsystem le-
velopment Pending ARPA negotiations with AMR.
After verbally explaining to ARPA the impact of
the program, ARPA sent another TWX

were: (1) a new iO-ﬂlgM Program woas specified
with initial launch in Dec 61; (2) no FSV hot gas

efforts; (5) no TTC. hardware
ARPA negofiations with AMR, A mesting was held
"with ARPA, AFBMD, STL and USASRDL
fives on 28 July 1o discuss Amendment No. §. Advan-

' 'hgaofchotwsmominfhoFSVwmbrimd

bysmchioﬂy.(l)gmuoﬁdpaylondeqddbo
puflnocblt,undmsvmmwwldglncnm
- Honal “induing'_"capcbﬂhybymmofcwclk-ln

Amendment No, 9 1o ARPA Order 54 was published
on 11 August. This amendment established March
1962 as the initial lavnch date and gronted “qp.
proval” to the FSY Work Smmm'afm the usual

. “project engineering” treatment by ARPA. Approval

approval on 14.July, AFBMD, TWX, WDZC 16-8-16,
concerning Amendment 9, was sent to ARDC on 17
August. This message recommended that every effort
be made 1o obfain. DOD support for implementing

Duﬁongm,mecdﬁwbiMDC

ondAirFomtohmlhoAkFor«dulmthOD o

ADVENT program 'mmcgon'nnf with Secretary
Gates. A dossier was Prepared ond hand carried by
Cdondlumnonaom.w‘mofd
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position that “cont

An ADVENT management meeting was held in the
OSD on 31 August. It was determined that the OSD
memo of 18 Sep 59 would govern and that monage-
ment would be transferred from: ARPA to the De-
partment of the Army. ‘Consequently, an Army memo

of 14 Sept outllnod in the new ADVENT manage-

ment relationships. This memo was approved by Mr.
Rubel, Acting DDR&E. An OSD memo of 15 Sept
occomplished the management transfer. AFBMD was
given responsibility for: (1) the development, fabri-

cation and launching of the booster vehicle system
and necessary system integration incident thereto;

" {2) the development and fabrication of the final

stage vehicle, its integration with the booster vehicle
system and its injection into and control on orbit; and
{3} detulied systems engineering for these portions

of the program. The Army ADVENT Management -

Agency was given responsibility for over-all man-
agement, funding, over-all systems engineering and
integration of the vehicle submhm, the microwave

L ,': payload, and the ground communications network.

Amendment No. 11 to ARPA Order 54 was published
on 22 September transferring administrative and

- technical responsibilities under ARPA Order 54 1o

the Depariment of the Army. On 3 October, Amend-

ment No. 12 withdrew all FY-61 funds ($19,108,900)-
. from AFBMD in pnpcmtonoftmmforringollpn-

gram funds from ARPA to the Army.
USMMAOrdorNo.IM?Ochb«éOtoCom-

moander, AFBMD requested AFBMD. fo continve exisi-
ing and initiate coniraclval effort on booster

vehicles for ADVENT. The order made avallable $4.0

millions to cover initial efforts. Necessary contracis

1o be awarded within 90 days. Any techaicol and

scientific reports and information to give appropriate

credit to USAAMA. For other projects, ulilization of

equipment ond materials procured in connection

" with ADVENT is sublect 1o the direction of USAAMA.

On 11 Oct 60 TWX RDG 11-10-9 from General
Schriever to General Ritland directed AFBMD to
implement the provisions of the 15 Sep 60 OSD
memo and to enlist the hdmkal support of Aero-
spoqupombonhMﬂﬂlhcAFBMDmpon-
sibilities.

. OanOdéOUSAAMAItrIoAFBManM.dM

the. work statement for vehicle systems engineering
and technical direction be amended 1o delete the
requirement for SE/TD to insure proper control on
orbil, which responsibilily had clearly been given

. to AFBMD by the 15 Sept 60 OSD memo. AFBMD

replied by TWX on 4 Nov 60, expressed the AFBMD

rol. on orbit”” is a function for-

WbldiﬂnUSAmecdonnpomiblobythc 15
S.péOOSDmmo;ihﬂ.fwomewldnolfoll
IoprovidoSE/TDfovﬂ.

On 17 Oct 60 TWX, SIGFM/PAM-4-9 to AFBMD,
specified no new major coniracts or medifications
of contracts, or change of coniractors, or commil-
ment of funds without prior approval of USAAMA,
ThhmnhdAﬂMDﬁoncffocﬁvdywryingout'.
the instructions of USAAMA Order No. 1.

On 18 Oct 60 TWX, WDZC 18-10:33 to USAAMA, |

: nqupombdmwaﬁhbou!orm

fracls upon which confraclval' action had been
iniﬁcMm!oncdp’of'hoUSAAMA'WXof
17 Oct 60.

0n240d60l0rfmnGonord$dmmrthmnl
R&hndgmgddomonAﬂMD’seonMoflho )

ADVENT Program,

On 25 Oct 60 USAAMA Management Directive
No. 1 specified the management relationships for the
ADVENT Program. Gave USAAMA detalled approval
omwmdcmdhmmond
offﬂoddmgﬁdmﬂwlmymﬂommdbiﬁw
and authority are to rest with AFBMD.

OnZSOdGOTWX,SIGFM/PAM-A -14 gave author-

i'ylocxpmdModﬁmdsonCBlTAURnMd«
ondCBlTAUlonoimmdehoritylom
a portion of the funds received with USAAMA Order.
No. 1 1o apply upon the existing GE, STL and Phiico
coniracts. Directed that .ol bid proposals be re- .
viewed by USAAMA,

On 1 Nov 60 TWX, SIGFM/PAM-4-21 4o AFBMD,
directed that all facilities recommended for
ADVENT be referred to USMMA for approvel prior
o coniractval action. :

On9Nov601'WX.SIGFM/PAM-32hAFIMDdi-_
rododlhatUSAAMAwllrovhwandcppmAnro—
space Work Siatement prior fo finalization. :

On 25 Nov 60 USAAMA Management Directive
No.:!oanmConImlidonﬁﬁodwbmhmond
funclional calegories of ADVENT. Satellite control
morb&mdon—ovb&mﬁngmnﬂmmthmd

Specified immediate and continving onalysis 1o be
conducted by USAAMA with conferences involy-
ing USAAMA, responsible development agencies
{AFBMD, USASRDL, BuShips) and their relevant con-
fractors. First conference to be early in December.
Anolysinoouigncwmm.odndmmof

hm(oaqmmmm
lﬁcdpmrdoml.ubhhdoxhgdmoni, eic.)
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" .104) second stage and & 500 pound COURIER
 platform and a programmer. The second siage is L1

balling during powered flight. Stability during sec- - : . el

- and memory equipment, and a battery power source.

- from the Atlantic Missile Range. After first stage burn- : .
. OVl the ABLESTAR vehicle will place the payload =~ - | ' ' : SR
" into the desired trajectory and then shut down. The . | - 3 A
“second stage and payload will coast to the desired : - .
. 650 navtical mile orbital altitude and the ABLESTAR

International Telephone and Tclcgr_uph Corporation.

The ARPA COURIER Program consists of two flight

vehicles to be launched from the Atlontic Missile
Range. The program: objective is to test delayed
tepeater communications belween a salellite and
ground siations. The program also will be used o

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

vehicle, payload integration, launch, injection of
payioad into orbit, and verification of orbital param-
sters at injection. The Army Signal Research and . ' [N
Development Laboratory will design, develop and :

fabricate the payload, and will be responsible for . , ,
world-wide ground station requirements. Primary . ! S
payload contractor is Philco Corporation, - ' S
Vehicle Description—The two-stage COURIER vehi- : : e
cle consists of a THOR booster, an ABLESTAR (AJ10- :

= (€GO M

payload. Booster flight control is exercised byagyro . ol

controlied by a gyro used to govern engine gim-

ond stage coast is provided by the “on-off' . _ _ v
operation of jot noxzles omﬁng from a dry nitro- ) 6ot .
gen supply. The second stage propellants are inhib- s

ited red fuming nitric acid and unsymmetrical o : §
dimethyl hydrazine. The engine will have a restort S ' S
capabiiity. The 500 pound COURIER payload is o ) - o
60-inch sphere, containing radio repeaters, storage ‘ o

Flight Description—Both vehicles are to be launched

engine reignited to attain orbilal velocity. The orbital ot
inclination will be 28.5 degrees from the equalorial '

. plane. The orbital period will be 110 minutes. o . o ‘ S
Payload Objectives—Storage and memory elements o

in the payload will deliver messages, upon command, - ] . secoND STAGE—ABLISTAR (AJ10-104)
to euch of three ground stations; as well as exchang- Theust at altitude 8030 povnds.
ing “real time” information when the salellite is Ipocfic lmpise fvac) 278 seconds

within line-of-sight of two ground stations, During st S A 1 Tatac
these periods a ground station can relay messages ' Propelioat - Liquid

direct to the next ground station, through the satellite

simplex repeater equipment.’ ' o Finsy "‘“fm meM

Ground Support Stations—These. stations will be © o Thewst (1) 151,500 pownds
located at Camp Salinas, Puerto-Rico; Torvejon Air T Spocific impuise G 1) - . 248 seconds
Force Base, Madrid, Spain; and Halemano, Hawali. . © Specitic imputss (ved) " 207 seconds

Burning Hi L ., 188 o
Station design and development is under contract to : . 'nnl-d-. 4 Mm" L

-
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MONTHLY PROGRESS—COURIER Program

Program Administration

® With the successful lounch and orbit of the
- COURIER 18 satellite on 4 October, AFBMD's respon-

sibility in the program ended. The Advanced

- Research Projects Agency had overall responsibility

for the program uniil 15 Sophmb'c,r 1960 when this
responsibility was tronsferred to the Army. AFBMD
was responsible for the launch vehicle, integrating
the payload to the launch vehicle and providing
communications to the tracking and data-handling
agencies from lounch through attainment of orbit,
The Army Signal Research and Development Labora-

" tory {(USARDL} was assigned the task, of designing,

fabricating and testing the payload. Philco Corpo-
ration was the prime payload contracior,

" COURIER 1A S

Pre Launch
¢ Preliminary design of the COURIER 1A vehicle

- was completed in September 1959 and design of the

first-to-second stage transition section was essen-
filly complete. The nose fairing was also released
for manufaciure during September, In October the
launch date was established as 15 May. This date

Figwe 1. THOR booster 262 teft)
insialiod on Siasy bessier 262 (left)

. Missile . COURIER 1A «bo
Ragcb o

prior to on |8 8. A

of bydraslic pressure cams 3.»-:::':
systeme to become inoperative and the
ziullcbhuumuucnnlh'ugin

“- e WS - -weg As ™ T C e T SEINT VY 4 me



was changed in February 1o 15 July because of
USASRDL payload availability problems. '

® As a result of aerodynamic heating studies con-
ducted in March, two aerodynamic heating problems
were uncovered. The first was that the guidance
antennas had inadequate protection, The applica-
- tion of an abiating coafing solved this problem. The
.second indicated that protection would haye o be
afforded the payload because of nose fairing radia-
tion. The poyload contractor agreed that aluminum
foil could- be used 10 reduce the amount of heat
*transferred provided the foil did not project below
the payload equator. Both the solutions proved to
be adequate. Because of a stand availability prob-
lem AMR recommended that the launch be delayed
four days to 19 July. Because of a TRANSIT 2A
vehicle roll control problem on 22 June, fe COURIER
1A lounch was rescheduled for 16 August, This
delay would permit the TRANSIT data 1o be evaly-
ated and any hecessary modifications 1o be incorpo-
rated in the COURIER vehicle. The rescheduling also

* Permitted the relocation of down-range tracking van , %—J : y E
. from Zanzibar to Salisbury, South Rhodesia. ,,,""“""AM"M?‘MM-J@.
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, ©® Since COURIER 1A checkoui had been com- . tions, a re-evaluation of the COURIER 1B launch . ) )
» @ protective cover was placed around the schedule was made during July. Because of the time }
! missile and o nitrogen atmosphere was provided required for guidance ground stafions preparation I i
. until the analysis of the TRANSIT flight behavior had and the ‘delay in vehicde availabifity, the launch of X
: been completed. The investigation of the abnorimal COURIER 18 was scheduled for 4 October, : . }
: performance showed that lateral propeliant sloshing e The THOR booster was erected on Atlantic Mis- g
[ Was producing rolling and “coning™ of the vehicle sile Range Stand 178 on 12 Seplember. The second : :
! about its flight path, Modification of the missile stage and payload were installed on 19 September. : }
' included; installing wire screen anti-slosh baffles, .
] adding nitrogen storage bottles 1o provide more gas Lavnch ' : L *E
,’ - for stage stabilization, decreasing the aufo-pilot ® The COURIER 1B sateliite was lounched from the - - E -
' position gains 1o reduce the sloshing tendency and Atlantic Missile Range Stand 178 ot 0950 PST on :
! delaying the iettisoning of the nose fairing 1o pro- 4 Oclober. The countdown was interrupted three 3
| . vide greater stability during the firgy three minytes times by minor oquipment difficuities which deloyed :
i of fight, » . the launch for approximotely 90 minutes, Liffoff was - . o }
. smoolhandmbl.,ondiho flight was normal Per- o ]
lj. lawach h formance of the THOR booster and ABLE.STAR &
.. o on1s August COURIER 1A was lounched from ' 1AJ10-104) second stage was axcelient, The satellite ’ I
17 the Atlantic Missile Range. Liftoff was smooth and vehicle was injected into orbit by restort of the N ~
3 stable and the flight was normal for Owon'y md‘. A’l.E'STAR stage engine ot 1030 PST. The THOR : ‘s
1 A1 this Hme Tydraiic pressure in the THOR began Operation verified the effectiveness of the hydrautic : E
| - to drop. At 128 seconds hydraulic pressure was jogt . System modification incorporated as o result of the S &
i completely and the missile subsequently broke vp. COURIER 1A flight. Table 1 fists nominal and actval - . - B
! -Analysis of telemeiry data and laboratory bench ° orbital parameters, . L ‘,
i tests strongly Suggested the failure of the hydraulic_ : t E‘
HE system low pressure relief vaive, Plumbing changes - ' ‘ {
. ! . were made in the THOR hydraulic system. Ground - PARAMETER NOMINAL AcCTUAL ’ 15
{ - instrumentation added and improved inspection 4
{ and checkout pr:::duns were implemented. Plumb. Apoges, nautical miles 630 658.2 A %
ing and instrumentation changes were accomplisheq . Periges, nautical miles 650 301.7 L
on the COURIER 18, " Eccentricity 0 00195
- .. The COURIER 14 ABLE-STAR second stage con. ncliaction Angle, degres 285 55 g
. ftoined the modifications indicated Gs a result of the Period, minutes 109 108.7 , .
P TRANSITZAMu.waw",dutoﬂighfhmlm- — - ' 1
[ fion prior o second stage ignition, the effectiveness TABLE 1. COURIER 1B Orbital Parameters *
i of these modifications could not be, evalvated. ' 2 %)
! : : ~ ® _The Army has informed AFBMD that the COURIER . 4
b ' : : ’ : satellite is operating satisfaclorily. By using the orbi. ]
COURIER 18 ' tal clmonispmvid.dbylhoMrForco,’bQArnvyhdq. s
. Pre Launch . - successfully used the satellile for both voice and SRR 'P
R . e T commonkaﬁonmlbooxm.dm.'l‘hem R :
® As 0 result of powered flight trajectory studies Army grownd sfations have interrogated the sateliite, ;
performed on the original Space Booster selected verifying that the storage and memory components
for this fiight it wes found that it. could not provide are ning. ) }

for TRANSIT 28, which indicated tha ty velocity was . R ‘- : 4 I
within the three sigma requirement, The change in : ’

booster assignments was made with no change in
launch date. Because of rescheduling the launch of

COURIER 1A, delays in vehido.dm:kom, ond incor- Figure 4, COURIER 1B (o ) emer, C
- poration of the booster and second stage modificq- ""'n“","z'f 6""‘“, l."“'f"‘;’?m‘k M!:.)f.
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"~ Summory of
AIR FORCE ISTIC MiIsSILE DIVISION
Activities in Space

NOVEMBER 1960

This report includes information on the recovery of the DISCOVERER
XVl copsule following a two-day exposure 1o the space environment.
This was the second flight test of an AGENA “p* vehicle. A preliminary
report of the TRANSIT 3A flight is included. This month the SAINT

O. J. RITLAND
Major Generadl, USAF
Commander
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The DISCOVERER Program consists of the design,
development and flight testing of 37 two-stage vehi- D
cles, using the Douglas DM-21 ‘Space Booster as the
first stage booster and the AGENA as the second
. stage, satellite vehicle. The program was established
early in 1958 under direction of the Advanced
Research Project’s Agency, with technical manage-
ment assigned fo AFBMD. On 14 November 1959,
program responsibility was transferred from ARPA
to the Air Force by the Secretary of Defense. Prime
contractor for the program is Lockheed Missile and
Space Division. The DISCOVERER Program will per-
form space research in support of the advanced
military reconnaissance satellite programs.

el

- aw

l PROGRAM OBJICTIVES
. : la) Flight test of the satellite vehicle airframe, pro- ' 9
*I pulsion, guidance and conirol systems, auxiliary

power supply, and telemetry, tracking and com-
mand equipment.

(b) Attaining satellite stabilization in orbit.

lc) Obtaining sateliite internal thermal environment
data. r

{d) Testing of techniques for recovery of a capsule

' ejected from the orbiting satellite.

{e) Testing of ground support equipment and devel-
‘opment of personnel proficiency.
i) Conducting bio-medical experiments with mice r
and small primates, including injection into orbit,
re-eniry and recovery. A AGENA
L . : SECOND STAGE npn g
Waeight-— .
! PROGRAM SUMMARY Inert 1262 1328 1346
I - Early launches confirmed vehicle flight and sateliite :::“ savipment -‘;—:- ﬁ; ﬁ
: orbit Cmmmi“, d".'op.d sysiem f."ﬂb“i’y, and  Impulse propefionts 6,528 12,950 12,950 '
: established ground support, tracking and data acqui- Other _ars s 51
. ° . . i TOTAL WEIGHTY 8662 15476 15722
l sition requirements .l.otor'in the program, blomed. cal Engine Model NRIdoS Xide7  Xierews
» and advanced engineering payloads will be flight Thrust-tbs., vac. 15,600 15,600 16,000
tested fo obtain support data for more advanced - Spec. lmp.-sec., vae, 77 77 290
. space systems programs. DISCOVERER vehicies are Surn time-sec. 120 240 20
] lounched from Vandenberg Air Force Base, with 'mm ' D:‘Q‘s; ':::;
overall operatignal control exercised by the Satellite Peel 33:700 2700

Test Center, Sunnyvale, California : Oxidizer LOX) 68,200 68,200
GROSS WEIGHT (1bs} 101,250 108,400

Tracking and command functions are performed by Engine MB-3 MB-3

the stations listed in the Table on page A-4. A history . Slock 1 Block 2

Theust, lbs. 152,000 169,000
' - of DISCOVERER fight fo date is given on page A-5. s,.: Iwp., ‘i?(s.,_, 2478 283

: : I R “ a4 3 Sura Time, sec. 163 148
31 il

A4 h
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Telemelry ships are positioned as required by the
specific mission of each flight. Figures 2 and 3 show
" a typical launch trajectory from Vandenberg Alr
Force Base, and figure 3 shows schematically a typ-
ical orbit. An additional objective of this program is
 the development of a controlled re-aniry and recov-
ery capability for the payload capsule {Figure 4).
An impact area has been established near the
Hawalian Islands, and o 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 vehice technol-
* ogy. This information will be used in support of more
advanced projects, including the return of a manned
satellite from orbit, :

FLIGHT vEMICLE .

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 configu-
rations ysed are given on page A-1.

AGENA VEHICLE DEVELOPMENT

The AGENA vehicle was originally designed by the
Air Force as the basic sateliite vehicle for Advanced
Military Reconnaissance Satellite Systems Programs.
Bosic 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 1o the selection of o stabili-
zation system suited to achieving orbital injection in
a horizontal ottitude. As o result, an optical inertial
system was developed for vehide stabilization and o

SAMOS and MIDAS
AGENA VEMICLE

NOSE CONE
AGENA “p
AGENA
¢
| /]
" \
/-—FLEL AND
OXIDIZEN
TANK
SECTION
\ Y
; |
.|~1 \
: A SEPARATION
Y I PLANE
: |} Lium
SPHERES
ULLAGE ROCKETS
NITROGEN
SPHERE NGINE {UDMH)

gas jet system for orbital atfitude conirol. An urgent

. need for attaining higher altitude orbits resulted in
development of the AGENA “B* versions. The YLRS |
Ba-5 version of the LR81-Ba-3 engine (Bell Hustler
engine developed for B-58 aircraft) is used on
AGENA “A” vehicles. The YLR81-Ba-5 version of this
engine was developed fo provide increased perform-
ance through the use of unsymmetrical di-methyi
hydrazine (UDMH) fuel instead of JP-4.

 Early AGENA “B” vehicies will use the YLRS1.Ba-7
version of this engine. The majority of AGENA “B*
vehicles will use the XLR81-Ba-9 engine incorporating
a nozzie expansion ratio of 45:1, and providing o
further increase in performance capability including
engine restart and .extended bum capability.

PERFORMANCE
CAPABILITIES

ALTITUDE
200-20,000 MLES
ATTITUDE

ROLL — 0.1 DEGREE
PITCH — 0.) DEGREE
YAW -~ | DEGREE

FLIGHT PATH
<

LINES OF SIGHT—HORIZON SENSING

WDLPR-4-255
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GROUND SUPPORT FACILITIES

L . .
: : Facility Equlpnm.n" Flight Function
’ .

Satellite . ABCD

Over-all control, orbit compulations and predictions, acquisition

s e

‘e

Test Center _ » data for tracking stations, prediction of recovery area.
Vandonborg AFB BDEFGHU Ascent ond orbital tracking, telemetry reception, trajectory
3 Tracking Station measurements, command fransmission. . - _
. Mugu Tracking BDEFGHI Ascent tracking, telemetry reception, computation and trans-
Station mission of igniﬂ_on and shutdown corrections.
Downrange ' BGIK _Tohmoﬁy reception and tracking during ascent and early part
. Telemetry Ship - of first orbit.
N .
Tracking Station '
" Kodiak BDFGHIJ Orbit tracking, telemetry reception, initial acquisition on pass
Tracking Station ’ 1, monitor events in recovery sequence.
Hawaiian BDFGHI) - Orbit tracking, telemetry reception and transmission of com-
Tracking Station mands to satellite. i )
Hickam AFB Over-all direction of capsule recovery operations.
Oahv, Hawaii - :
NOTE: In addition to equipment listed, all stations have inter- and intra-station communications equipment and ch.ckf
out equipment. . ‘ _

. *Equipment . : F. vemonr
( A- General Purpose Computeris) and Support Equipment G. YHF FA/FM Telomelry Siation
B 8. Dolo Conversion Equipment H. YHF Direction Finding Equipment
C. Master Timing Equipment 1. Doppler Equipment
 D. Contol and Display Equipment . VHF Telemetry Antonna .
E. Guidance and Command Equipment (DISCOVERER ascent only) » K..APL Doppler Equipment

New Hampshire BDFGHUJ Orbit tracking, telemetry reception, commands to satellite. l;j




LAUNCH SCHEDULE

SECRES

FLIGHT HISTORY

0 Iy
* F : DISCOVERER  THOR AGENA ‘ N
. M priq oy / e Pight Dote Remarks
* = j O 160 1019 21 Janvary 1959 AN devorad by mlfemcsion o pd.
D aze on flig A
: ] 163 1022 28 Feb Attained orbit success . Telem, eived Jor 514
_ (] : g D o 4 irof T3 Teemars receivd 1
L[] 17 101 13 April Astained orbis nlly. Re le ejected
% %[A]l 9 ° 8 Ap om 17th orbit Uz‘::c“frqomd’ ‘ Al oz;ﬁt:v:.r ?;c‘cpt
Ts recovery successfully achieved,.
— (] 174 1020 3 June Lanch, aicens, separation, coast and orbital boost suc-
A o cessiul. Failed 1o achieve orbit becanse of low pcrlor:-
* % IN ance of satellite engine,
D v 179 1023 25 June Same «s DISCOVERER III.
- v 192 1029 13 August All objestives sxccessfully achieved except capsule
J : recovery after ejection om 171h orbis, )
00 (F| vi 200 1028 19 August Same as DISCOVERER V.
L ‘vl 206 1051 7 November Aucined orbis inccessfully. Lack of 400-cycle ower
- * A brevented s1abilization ox orbis end mawr;f p.
vil 212 1050 20 November Attained orbis suecessfully, Malfuncsio ted
Ml o AGENA caging :byd:‘wz:;: desired ”o‘::% velocisy
. J 9 — overy capsale eject, 80t recovered,
- . X 218 4 1960 THOR shwi down premaswrely. Umbilical cond mass
J 8 1052 February 1960 J; 53-':"";:; Quick lhtou]m fnil:d,‘ u::iu 'I.::'.r
A 0 inm pressure,
105 19F THOR destro T plus 36 sec. by Range §.
- * s X 223 1084 sbruary cer, Severs pites ohillsitons cemred 8 sSefery
¢ 0 4 axtopilot malfunction.
B ® [N X 234 1055 15 April oAtta. ’;‘? ;;’é’it w:c:;:‘:ftlly- Rcfoz;y {l_'l'-"_ll‘- :1;::;:
) 2 D recovery successfully achieved. -
) 2 14 X 160 1053 29 june Launch, ascens, separation, coast und orbiral ssage igwi-
- tion ioere successful. Failéd 10 achieve ovbis becanse of
F AGENA atiitude dusing orbdd Stage booss,
1 M Xt 231 1057 10 August Assained orbis :um.Z-lly.,R. ery capsule ejocted
— 3 A on 17tk _o‘r:it. G '210 J‘u:.r‘ mo;;l'nolb after a water
impact with negligi e, jective 7
2 M | . the dirborne mfnfry were uguultlly ::bin:d.' ook
Xivy 237 1056 18 t Antained orbis smcc . Recovery wle ejected
_ o 2 Jv| 9 Augus on 17th :r'h: u.: ::_f:'f-’nn:;xlly n::ﬁr& 7;‘151
2 Ji 6 sirhorne force. All objecsives successfally achieved,
2 lal | Xxv 246 1058 13 Seplember  Awtuined orbir sfully. Ejection and yec
S . sequence completed. Capsule impact occurred m
2 S o?l‘b:"‘ ery forces; locased bust los Prior to being
- etrieved.
1 o . _ "
xvi 253 1061 26 October Launch and ascent normal. AGENA failed 10 te
N from booster and failed 10 atsaix orbis, sebara
D Xvil 297 1062 12 November

1 ! m
1 obioctres e o rcosers wes o

—_ % Attained orbit successtuily,

®Cupsulo recovered.

0 Failed to attain orbit,

VEHICLE CONFIGURATIONS
A. THOR—DM-18/AGENA “A"

WDLPR4-255

5. THOR—DM-21/AGENA “p"
MB-3 Bleck 1/XLR81-Be-7

C. THOR—DM-21/AGENA *g»
MB-3 Block 2/XIR81-8a-9

A5




Monthly Progress — DISCOVERER Program
Flight Test Progress
'DISCOVERER XVl Flight

¢ DISCOVERER XVIl was launched from Vanden.
berg Air Force Buse ot 1242 PST on 12 November.
An aftempt 1o launch on the previous day was can-

celled because of propellant loading and umbilical

problems. The ascent was safisfactory except that
the injection alfitude was slightly low and the period
of the sateliite orbit was approximately 2% minutes

longer than plasined. The extended satellife period

had little effect on satellite operation or the recov-
ery, except to make the alternate (Ihirtygﬁrst) pass
more desirable for recovery operations than the
nominal (thirty-second) pass. With minor exceptions,
the satellite operated as planned throughout the
orbital period. Control gas expenditure was high
during early orbits, byt dropped to normal levels
for most of the flight. -

® This was the first AGENA “p" satellite to be
orbited and the second AGENA *'8" to be launched.
This wos also the first attempt o recover a capsule
after two days in orbit, all other attempts were

made after one day. The recovery was also the first

- "'perfect” catch — the first capsule to be caught
within the primary predicted recovery area. This
flight also carried the first satellite mail. A letter
signed by Air Force Chief of Staff, General Thomas
White ond addressed to Secretary of Defense
Thomas Gates was in the recovery capsule. In the
Space letter to Secretary Gates, General White
wrote “This is the first time that letters have been

" sent by a satellite and is in the tradition of airmen

who less than 30 years ago pioneered in the first

use of air mail.”

® Recovery forces were deployed in the predicied
impact area at 1400 PST on 14 November. At
1431, after neardy 51 hours in orbit, the capsule
in DISCOVERER XVii was ejected over Alaska. Satel-
lite atfitude at ejection was two degrees left and

fifty-nine degrees down, which is close fto the -

oplimum position, Capsule spin, retro-thrust, and
de-spin were near nominal. Initial acquisition of the
capsule beacon transmitter signal was made by one
of the C119J aircraft in the recovery force at 1434
PST. Nine minutes later the descending parachute
and capsule were sighted by Pelican Ii. During the
first pass the grappling hooks struck the parachute
but did not snag it. The second pass was successful,
The capsule was undomaged, except for some

- scorching of the cover by aerodynamic heating at

re-eniry.

' DISCOVER_ER XVl Experiments

®  Several biomedical experiments were carried on
DISCOVERER XVl and the dato obtained are ex-
pected to provide important information on the
space environment. Only preliminary results are
available, but indications are that il experiments
were successful. '

® A densiometer mounted in the forward equip-
ment compartment of the satellite revealed o
greater density of gases in the compartment than
was expected. Some differential gas pressure
between the vacuum conditions of space and the.
interior of the satellite was expected. This would
be caused by the out-gassing of paint, insulation
ond other materials together with the fact that in
hear-vacuum conditions gases cease to flow and
are lost only by random escape of separate mole-
cules. However, the unexpectedly high differential:
pressure discovered in DISCOVERER XVil.covld have

. o significant effect on the design .of future space

vehicles. Because of this increased density, densiom-

eters will be carried on several fulure DISCOVERER
flights to provide additional date and verify these
initial findings,

® As part of an extensive program being carried.
out by the Air Force and several governmental
agencies for development of superprecise iracking
systems, tracking lights were carried aboard the .
DISCOVERER XVII satellite. The lights were photo-
graphed against a star background by optical
tracking equipment in the Netheriands Waest indies,
Japan, India, iran, Florido, and New Mexico.
The date from this and other DISCOVERER flights
employing the ftracking lights will: be used to:
develop a vcry precise sarth-space positioning. sys-
tem against which other tracking devices (radar) can
be calibrated. S :

DISCOVERER XVl and XiIX

® DISCOVERER XVIli is on the launch pad at
Vandenberg Air Force Base undergoing systems
checks in preparation for its launch in early Decem-
ber. This satellite will carry a recoverable capsule
which, according to present plans, will be left in
orbit three days before recovery is attempted.
The first four-day capsule recovery mission for a
DISCOVERER satellite is scheduled for launch in
Janvary 1961. : .

WDLPR4255 -
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® DISCOVERER XIX, which is undergoing subsys-
tem tests in the missile. assembly building at Van-
denberg Air Force Base, is also scheduled for
launch in December. This vehicle will carry o
radiometer designed to gather background infro-
red radiation data for the MIDAS Program. Another
radiometric measurement flight is scheduled for
early next year. These iwo satellites will not carry
recoverable capsules. '

Technical Progress

XLR-81Ba-9 Engine D.volopmom

® Several additional tests were completed in the
reliability program using engine serial number 306.

A new thrust chamber was instalied for these tests. .

The previous chamber was removed after 2,600
seconds of operation so that statistical data can
be gathered on more than one thrust chamber.

® Unstable operation has been experienced in the
engine turbine pump. The unstable conditions and
the power leve! shift do not occur in any predictable
manner. Neither do they always remain with an
engine once they have been experienced. All vari-
ations except one have been within =/l.5% aliow-
able ftolerance, It js thought that an acoustical

problem initiated in the turbine manifold is causing

gas generator trouble. The installation of a per-

forated disc damper has proved safisfactory from

a performance and weight standpoint.
®  The thirty-day coast program is continving with

temperature limit tests being conducted on the -

turbine pump assembly. A simulated high altitude

WDLPR-4-255

test of a de-greased gear box, to determine the
need for gear box lubrication for delayed restart
missions, resulted in follure after 13 seconds run-
ning fime. Although present flights call for only
fen seconds operation after exfended coast in
orbit, a lubricant injection system to be used prior
fo restart will be developed.

-Blomedical Test Program

® A test simulating q one-day mission with q live
monkey in the life coll of a Mark Ul biomedical
recovery capsule started on 7 November. This was
the second such test within a month. Both tests
were successful in sustaining the animal in o
healthy condition under simulated orbital condi-
tions. Additional information is provided in the
BIO-ASTRONAUTICS Section of this report.

Facilities

® A iracking station is being built for instaliation
on Tern Island which is located approximately 500
miles northwest of Hawaii. The station will be used
for automatic tracking and data acquisition of
re-enfry vehicles during fecovery operations. The
initiol installation, which s scheduled to be opera-
tional by mid-December, will consist of q tracking
ond data van and a communications and controf
van. The equipment includes an auvtomatic tracking
quadhelix ov;!onnc, ground timing system, data
conversion system, telemetry- receivers, subcarrier
discriminators, o tape recording system and com-
munication equipment. :

T




*  Impulse Propeliants 12,950

Figure 1. Artisr's cosceplion a{oleAS
saseilite (vight). Drawings below thow
complese two-stage flight vebicle (n'l:z
ﬁfft fGENA "B second stage webi

SECOND STAGH
Waeight—
inert )
Payload equipment
Orbital 3404

Fuel (UDMHM)
Oxidizer (IRFNA)
Other

738 ;
GROSS WEIGHT (Ibs) 17,112
Engine XLRSI-Bo-9

Theust, Ibs. {vac.) 16,000 '
Spec. lmp., sec. fvac.) 290 ’ -
Burn Time, sec. 240
Restart hovlskus} Yos

He BoMe (Propeliant

Pressurization) VHF/UHF

. Command Antenna

Hydraulic Package ’
“$* Band Beacon

N; Boitle
\ AGENA
-~ VEHICLE
l” .
Oxidizer Tank {  Fuel Tank
'\‘ '
ATLAS

BOOSTER

“G* Payload
LGos Jet \I_ Solar Array

Infrared Sensor System

Main Engine
BOOSTER-—ATLAS ICEM

Weight—Dry 15,100
MIDAS, Configuration Il, AGENA “B" Satellite Fuel, RP-1 74,900
* Oxidizer (LOX) 172,300
GROSS WEIGHT (i) 262,300
Engine—MA-2
Therust (ibs. vac.) Boost ) 356,000
Sustainer 82,100
Spec. tmp. (sec. vac.) Boost 286

Sustainer 310

 Woumas  SECRET__>




ENTER ELLIPTICAL ORBIT !
PERIGEE OF
COAST ELLIPSE e

AGENA :
IST. BURN.

o dmT

2000 N.Mmi. 7
o \ -
Figure 2, . ‘ 7
Lawnch-s0-orbis Irejociory for fights 3 and subsequent. From guidance sysiem, with borison scemner, provi
velocisy

bwnmgb:mgm«udwhmﬁdd Mda'rmadmumltambh’wbtbcorbitad
hthﬂmﬂohﬂm The AGENA inertial vebicle orientasion,
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PROGRAM HISTORY

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

Figure 3. ' :

Pmtr:nd MIDAS system. Fowr satellives spaced equidistant in oach
of two oubo{,ond planes at 2,000 n.m. dtitnde, Provides maximam Cer R T
coverage of USSR with minimum namber of satellites. ) : pea RO




CONDITIONS;
2,000 n.m. altitude
Two orthogonal polor
orbital planes, four
equi-spaced sotellites
in eoch

%

~ P gare 4. -
e Orbiting satellites detecs infrared radiation emitied
by Soviet ICBM's in bowered fight. Data teless.

via fay, north resdont Stations. Decoded data veveal
npproxlwcl; the number of missiles lannched and
laxnch location, direction of travel end burning
charactevistics, Probabilities of less than 1.00 on
the above map indicate the Probability of at least
oo MIDAS sqtellise detecting an ICBM lennch,
Probabilisies of 1.09 indicate that mare than one
MIDAS satellite will always be in position 10 detecs
a8 ICBM lesnch. These &ares are based on geo.
metric consideration; o}‘ 15¢ family of satellites and
ground readont siation Jocay; :

" TECHNICAL HISTORY

A 3

- "The MIDAS infrared sarly warmning: payload is engl.
neered fo 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 | “"“""""“‘"“”‘Y"”"?”“"'"
“A” and ATLAS wye vehicle progrommed to place. orbit bom. of a faflure durlng ATI.AS/AGENA
the payload in a circviar 26) navtical mile orbit, separation, ‘

Subsequent RED fights wil utilize the ATLAS “per/ MIDAS I, lounched in May 1960, was highty succans:
AGENA “'8" configuration which will be programmed ful. Performance with respect lo programmed orbital
-fo place the payload in o circular 2,000 .nautical mile parameters was outstanding. Useful infrared datq
polar orbit. ‘Were observed and recorded. :

R a7 j "‘.-fv ' !3’.’;?
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PRESIDENT OF v, s,

DEPARTMENT OF DEFENSE

OTHER Us B NorAD OTHER ALLiED
GOVERNMENT AGENCIES MIDAS OPERATIONS CenTis GOVERNMENTS

MIDAS TRACKING &
CONTROL CENTER

): | READOUT STATIONS

SPACE VEHICLE NETWORK

CONCEPT |

The MIDAS system is designed 1o provide
continuous infrared coverage of the Soviet
Union. Surveillance will be conducted by
eight satellite vehicles in accurately posi-
tioned orbits (Figure 3). The area under
simnillcncc must be in line-of-sight view of
the scanning satellite. Mission capabilities

are shown in Figure 4, The system is designed -

to accomplish instantaneous readout of
acquired dala by qf least one of three

strategically located readout stafions. The
readout stations transmis the data directly
to the MIDAS Tracking and Control Center
where it is processed. It is then displayed
and evaluated in the MIDAS Operations

" Center {Figure 5). if an attack is determined

1o be underway, the intelligence is commy-
nicated to a central Depariment of Defense
Command Post for reloy to the President
ond all national retaliatory .and defense
agencies. :

o SRORET




ATLAS “D*“/AGENA “A" | ATLAS “D*“/AGENA "B

MIDAS Launch Schedule

" MIDAS GROUND SUPPORT FaCILITIES
) Facility . Equipment* Flight Functian
\_ I\

Satellite Test Annex ABCDEP Operations control, orbit computations and predictions, initi.

. ation of commands 1o satellite (vig tracking stations), process
Payload data,
Vandenberg AF8 ABCEFGHIIKLMP Ascent and orbital fracking; telemetry reception; trajectory
Tracking Statfion computations; command transmission; reception recording
' and processing of payload data.

Downrange Telemetry GHUNO _Tracking and dnfn;lupﬁaadunug ascent. (Three ships are - -

Ships—— - T T available for this function, Equipment is typical.)

Hawaiian Tracking BEFGH) Orbital fracking, telemetry teceplion, payload data reception.

Station ' '

AMR - ; H Orbital data reception.

New Hampshire ABCEFGHIIKIM Orbital fracking; telemetry reception; command fransmission;

Station reception, recording and fransmission of payload dato,

African Tracking BEGJ Telemetry reception and recording during second burn,

Station

North Pacific ﬁCEHKMP. Satellite and payload data reception, command fransmission,

Station

Kodiak Tracking FJ Orbital tracking.

Station .

Mugu Tracking BEFG) Tracking and telemetry reception.

Station ‘

NOTES: (1) addition to equipment listed, all stafions have inter. and intra-station
. : communications equipment and checkout equipment. 4

(2} Equipment listed is ejther presently available or planned and approved

for procurement.
. 2 ¥

Equipment ' I Doppler Equipment

A. General Purpose Computer(s) J. VYME Telemetry Antenna .
ond Support Equipment K. UNF Tracking and Data Acquisition

B. Dato Conversion Equipment Equipment (60 foot F&D Antennq)
C. PMCE . L UHF Angle Tracker
D. -Mast Timing Equip M. UMF Command Tronsmitter
E. Conirol and Display Equipment N. APL Doppler Equipment
F.  VERORT ) O. SPQ-2 Radar
G. VHF FM/FM Telemetry Station - . P Midas Payload Evaluation
H. PAM FM Ground Station ) ond Command Equipment
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Monthly Prognu-MlDAs'Progrcm
Program Administration

® The preliminary version of the MIDAS Opera-
tional Sysiem Description has been completed. This
document presents q descriplion of the complete
operational system as presently conceived. Follow-
ing review by AFBMD, the final version will be
prepared.

® A proposed MIDAS Development Plan dated
24 October was presented to the Air Force Ballistic
Missile Committee on 4 November. Guidance has
been received from the Secretary of the Air Force
recommending a revised presentation of the Devel-
opment Plan. The Development Plan will be resub-
milted to the Secrelary of the Air Force in the very
near future.

Flight Test Progress

®  Delivery of the AGENA “8" vehicle for the
third MIDAS flight from the system test phase of
manufacturing has been delayed two weeks because
of continved component difficulties. An extremely
small number of modifications remain ta be accom-
plished. An intensive schedule recovery program
has been developed which calls for compleling the
systems fest activity on 22 December and for ship-
ment from Santa Cruz Test Base on 13 January.
This Santa Cryz completion date represents q
slippage of two days from the last scheduled: deliv-
ery date and, if attained, will not appreciably
affect the launch schedule for MIDAS HI.

® The radiometer for the RM-1 flight (DISCOY.-
ERER XIX) was delivered to Yandenberg Air Force
Base on 18 Novéiiber. The radiometer will enter
syslems festing for compatibility with the sateliite
vehicle on 29 November, This radiometric measure-
ment flight is presently scheduled for 15 December,
A second flight is scheduled for early in 1961, The
Purpose of these flights is to gather background
infrared radiation data.

Technical Progrou
Second Slagn..Vehielos

® The AGENA “B vehicle for the fourth MIDAS
flight was delivered 1o systems test area on 25
November. This represents a one week schedule
slippage. 1t is anticipated that this fime will be
recovered during the systems test phase. The hori-
Zon sensor is scheduled for delivery on 28 Novem-
ber. The sensor will be installed in the satellite
during the system test phase. :

B6

T

® The fifth MIDAS satellite is currently in final
assembly and is on schedule. It will be delivered
to systems test on 6 December.

® The Design Test Vehicle for MIDAS Series i

“IMIDAS Vi) is in the late-design release, early-

fabrication stage, on schedule.

®  The first hot firing test of the MIDAS heat shield
has been completed at Arnold Engineering .Devel-
opment Center. The shield was designed to elimi-
nate the thermal problem that developed at the
innerface of the oft. equipment rack and the
radiantly cooled nozzle exiension of MIDAS vehicles
that have an extended oft equipment rack to accom-
modate the solar array. Preliminary examination of

 the data indicate that the temperature within the

oft equipment rack will be well within the thermal
limits established for this area. o

®  Authorization has been obtained for installq-
tion of a 400-mc transmitter beacon. in the satellite
vehicles for MIDAS M, IY and V. This transmitter,
which will have its own battery pack and antenna,
will provide approximately a 20-milliwatt signal for
antenna acquisition and automatic tracking by the
mobile ground station located in South Africa. This







N,
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shﬁop vqill,ﬂpr.m'r'ide a minimum injqrit;;-capability for

second . burn: telemeiry data’ reddout, which is a ’

. 'mgigdotor_yluquifgmom. ‘Es'('_ob[_ithuﬁop! ‘of this interim

‘capability. 'was made necessary because of the

_inability to obtain right-of-eniry 1o establish the
Aflantic Missile ‘Range station 13 capability in-

Southeast Africa, -

© 0. Manufacture. of the instrumentation package
which will measure nuclear radiation in the Van

Allen belt is on schedule. This package is scheduled .

- for installation in the MIDAS I satellite vehicle on
- 15 December.

h Infrared Scanner Units

Intrared ‘scomner umits for tiights 3, 4 and 5 ore. being

menviectured by Bqi Inc., ond for fhghts 6, 7
ond 8 by Aerojel-General Corparetion.

* The payload for the third MIDAS flight hos safis-
factorily completed the fest program conducted in’
~ the high altitude temperature simulation chamber.’

The payload for the fourth MIPAS flight is sched-
vled for delivery in December. .

® The infrared detectors to be used on the service

test mode! of Aerojet-General's advanced infrared

payload configuration are being provided on ]

competitive basis by Infrared Industries and. Elec- -

tronic Corporation of America. Delivery of dotoctoh

from ‘both contractors confinves to be q problem.

Aerojet has assigned o resident representative to
follow and expadite the program.

® The cost contract has been negotiated for seven .

payloads of the advanced configuration being de-
veloped for MIDAS flights, 6, 7 and 8. Five are
programmed as flight arficles and spares and two

for life testing in the accelerated reliability program.

® The technical and engineering evaluation of -

the proposed all-electronic infrared scanner system
has been completed. The results of this evaiva-
fion have been very encowaging, and a final
decision is pending on whether to proceed with
the development effort on this system.

3

G AT T
nd Support Equipment
®  The initial Baird-Atomic, Inc., Ground presenta-

~tion unit, which will be used in support of MIDAS

flights 3, 4 and 5 has been delivered. The equip-

_ ment is currently being installed in the Satellite

Test Center. A second ground presentation unit,
for installation of Yandenberg Air Force Base, is
schedvied for delivery in December.

' Facilities

® Completion of ail support facilities at Fort
Greely, Aloska, is scheduled during. December.
The Donnelly Dome microwave ' relay station is

scheduled for // //-//////

.///”/’///////////////////////,//////

%

®  Consiruction of vfocilitiog. at the -New - Boston,
New Hampshire station _is proceeding on ‘schedule
toward @ 30 December completion date.

® - Al previowsly' initiated consfruction and/or
modification aof the Vandenberg Air Force’ Base
station have been completed..A study is underway
to validate the requirement for_an" addition 1o the
Dala Acquisition and Processing Building.” .-

*  Modifications 10 the Point Argusilo louach stand
No. 2 have been rescheduled ’o-ucoomh:gdqh the
MIDAS/AGENA “B” igunch scheduled for Febr‘uof)f.




The ADVENT Program will investigate the feasibility

of using sateliites in synchronous orbit o5 instantane- JETTISONABLE
- . OUS repeaters for microwqye radio .Eommunicaﬁons. _ NOSE F. AIRING
A satellite vehicle station in synchronous equatorial , v
orbit will remain in q fixed position relative to any | /'— CMO"A::A?&AlgAETION
Point on the surface of the earth, Active communica. ANTENNA

tions equipment contained in this satellite wil receive,

EARTH HORIZON
SCANNER

|/ SOLAR CELL PADDLE

'/- FINAL STAGE VEHICLE

CENTAUR
ELECTRONIC
EQUIPMENT

N _— centaur
/ STAGE

design, development, ang: flight testing“of the com-
plete system, including launch, satellite tracking and

L

I
Phases It and Il respectively, —————
N
B 1
Figare 1. Proposed satellite wish
jettisongble Tairing mounied on .
Cl recond siage,
WDLPR4255. - m - c
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In April 1960, Amendment No. 5 1o ARPA. Order _

No. 54 reoriented the program. The research and
development effort previously directed toward
providing a ground-to-satellite-to-aircraft UHF com-
munications capability for the SAC strike forces was
cancelled. A single integrated ADVENT Program for
the development of a 24-hour microwave communi-
cations -satellite replaced the former STEER, TACKLE
end DECREE Programs.

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

PROGRAM OBJECTIVES
The primary ADVENT objective established by

Amendment No. 5 is 1o demonsirate the feasibility -
of achieving a military system for microwave com- .

munications {surface-to-surface) employing satellite

repeaters in 24-hour equatorial orbit. The feasibility-

HORIZON SCANNERS

T/M ANTENNAS

5° ReCREiviNG

——

.of placing a sateliite in a predetermined position in

a 19,300 mile equatorial orbit must be demonsirated.
The feasibility of being able to stabilize the sdteilite,
control its attitude and orbit, and keep it on station
within the required tolerances must also- be demon-.
strated. The satellite must be copable of providing
worldwide communications on o real time basis at
microwave frequencies with a high. channel, wide
bandwidth capacity. Amendment No. 5 also requires
the design of a single basic configuration of a final
stage vehicle compatible with launching by either
AGENA “B* or CENTAUR second stage boosters.

The ADVENT Program, as defined in ARPA Qrder 54,
Amendment No. 9, doted 11 August, will consist of
the following flight tests, launched from the Atlantic

“Missile Range:

a. Three ATLAS/AGENA “B* flights, nominal
5,600 nautical mile orbits, beginning March 1962.

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

c. Five ATLAS/CENTAUR flights launched into
19,300 nautical miles equatorial orbits, beginning
March 1943,

1@

MICROWAVE COMMUNICATION
ANTENNA ARRANGEMENY

Figare 2. delm:l of fndl stage vobicle, re RS ‘ ;
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pnthl rogress —ADVINT Program
Program Administration
o Brigadier General Thames, Commanding Gen-
eral, US Ariny ADVENT Management Agency
(USAAMA) and members of his staff visited AFBMD
on 15 November. A general orlentation on the
various AFBMD space and ballistic missile programs
was presented and the conventional AFBMD/BMC
management methods were discussed. General
Thames desired that delailed negotiation of a man-
agement agreement not be held until 2 December.
He will also discuss detuils with all participating
agencies at that time. General Powell and members
of AFBMD/BMC will attend the 2 December meei-
ing ot USAAMA.

® The contract with Space Technology Labora-
tories, Inc. (STL) for over-all systems engineering
and technical direction was terminated on 11
November. Aerospace Corporation was directed
to proceed with vehicle systems engineering and
technical direction effective 12 November,

® A teletype message was sent to USAAMA on
18 November requesting $1.5 millions additional
funding be made available to AFBMD to cover
the final stage vehicle contract through 31 Decem-
ber. The General Eleciric, Missile and Space Vshicle
Department (GE-MSVD) contract will exhaust the
funds now available early in December. There has
been no indication by USAAMA when FY 61 funds
will be released. - '

¢ The reshiciion on the extension of the Philco
contract beyond the design siudy phase has been
removed and purchase request action initiated
for Philco to confinve on additional tasks of the
ADVENT fracking, telemetry and command system.

P "

WY T L, . R .
Sehedyle. ... .
T

° ArwimoﬂhoAMR/PMRADVENTSuppoﬂNan
No. 1600 was accomplished by AFBMD, AMR ang
6555th Test Wing personne! on 16-17 Novembaer.
The plan was approved .and interested agencies
nofified. Presentation of the plan was made to
Lt. General Yates, Deputy Director of Defense
Research and Engineering (DDRE} on 22 November.
USAAMA, on 30 November, recommended to DDRE
that the plan be implemented and funded in FY 61.

Technical ' Progress
Launch Vehicles

® Work stalements for AGENA and CENTAUR
launch vehicles and for LR-119 (CENTAUR) Rocket
Engines, have been completed and forwarded to

- appropriate contraclors with o Request for Pro-

posals. The Proposal for the AGENA has been
received and is currently being reviewed. Proposals
for the CENTAUR and for the LR-119 Rocket Engine
are expected on or before 15 December. ATLAS
boosters for the ATLAS/AGENA boosted phase of
the program have been ordered under existing
AFBMD confracts, Work Statement for the Assem-
bly and Test Operation Contractor for the ATLAS/
CENTAUR boosted launches was forwarded to
the Atlantic Missile Range. (6555th Test Wing) on
8 November. Upon receipt of Adantic Missile
Ronge coordination, this Work Statement will - be
forwarded to Convair with o Request for Proposal.

*  To preclude the possibility of program slippage
caused by prolonged negotiations of definitized
contracls, letter contracts have been written with
Lockheed and with Convair covering the initial
efforts ({long lead fime requirements) associated
with second stage procurement. i necessary, sim-
ilar arrangements will be made with Pratt & Whit-
ney for the LR-119 rocket engine contract.




Final Stage Vehicle

L Formul contract negotiations with Genoral
Electric, Missile and Space Vehicle Department
(GE-MSVN are. oonhnuing

° Genml lcc!ric has pnpoted the Program Plan
documenit, ;They: are confinuing.. the design effort
of all;- maiqr final itage vehicie wbsymm During
the report period, Aerospace and AFBMD repre-
seniatives aifondod a General Electric preliminary
design review. A draft of the Final Stage Vehicle

Design Criteria has been furnished General Elactric. -

This draft was prepared by STL prior to contract
tormincﬁon..

Tracking, Telemetry and Command

¢ Phiko compleled the design study phase
(Task 2) of the contract for the ADVENT rack-
ing, telemelry and- command ground stations at
Yandenberg Air Force Base and Kaena Point,

LAY
aal s

NI vy

Hawaii. Representatives of Philco, STL and AFBMD
presented a review of the Phiico preliminary design
and analysis to USAAMA on 9 November. On 14
November, USAAMA dispdd:od a teletyps mes-
sage to AFBMD directing that work on the Philco

- " contract. proceed on. the -condition that tracking,

- telemeiry and command equipment be provided at

" Fort Dix and Camp Roberts. The message also stated

" that USAAMA will decide inﬂnmrfutunon.v A
whether to confinue plans for gn ADVENT tracking, -

. 'hl-mehy and command instaliation ot Vandenberg.

o A muﬁng_ of Philco, Bendix, AFBMD, USAAMA

and USASRDL personnel was held at USAAMA on
29 November to. review requirements and interface

_ areas concerning the squipments that Philco will

supply as GFE for the ground communication sta-
tions at Camp Roberts. and Fort Dix to provide
these stations with a tracking, telemetry and
command capability.

WDLPR-4-255
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The ABLE series of space probes was initiated with fho ATLAS boosted ve

hicles to Permit mid-course
the ABLE.] Program in March 1958, s Program, vernier control and 1o Provide controlled thrust 1o
undertaken by AFBMD uynder direction of the - inject the vehicie Into orbit about another planet
Advanced Research Projects Agency, had as is Under the ABLE-3 and 4 Programs, a solar cell power
over-all objective, the acquisition of data on the supply system was developed and extensive origingl
exira-terrestrial space environment, The design and design of satellite vehicle command, telemetry, and

" construction of q four-siage Space vehicle was injs;. communication equipment was accomplished,

ated. The vehicle, consisting of o THOR IRBM first ABLE-1_Th, ABLE-1 program consisted of three
stage, an ABLE second stage, ABL-248 solid propel- flights with the object of placing « payload within
lant third stage and the saleliite vehicle fourth

the moon‘s gravitational fleld. The ABLE-1 four-stage
vehicle consisted of three booster stages and q ter-

October 1958, the National Aeronaufics and Space minal stage composed of eight vernier rockets, an

Adminiﬂraﬁon, given cognizance over the space

, orbit injection rocket (solid Propellant TX8-6) and a
exploration effort, authorized the ABLE-3 and ABLE-4 payload, The booster stag
Programs. Generaj objectives included the demon-
stration of ‘vehicle and Communications capability

s were THOR first stage,
Advanced Re-entry Test Vehicle {AJ10-101 engine)
second stage, gnd q third stage utilizing the ABLE
X-248-A3 solid propellant rocket engine. The first
lunar probe was launched on 17 Avgust 1958, The
flight was normaj until 73.6 seconds after liftoff when

entific data were obtained from the instrumentation,
The third lynar Probe was launched on 8 November o
1958. Because the third stage failed 1o ignite, the

The primary program objectives, obfoininq‘scionﬁfic —
data in cislunar Space, were achieved by the Octo-
ber flight, '

ﬁ}'" ’12 AB:.‘E'-j lbirlb stage
0ad (abowe) wiy, 5

PIJJK; Iully mllzl Drawing

of exiremely elliptical orbis

e 'EXPLORER

acoieved by ABLE.3 (. PLO
vi.

D2




Figare 1. ABLE.3 ﬂ;ngl test vehicle

being laxnched from Atlantic Missile Range,
(lefs) of Jonr-siage ABLE.3 sebicle.

Dimensiondl drawing




Gross Weight 0.2 1
qu_w'-ioﬁmm 2041
" Specific mp! 230
Theust [voc) 18.3 :;‘
Tiap STAGE Amy 248.a90
Gross . 903.2 1h
Msmg “7::4:: l'vmouw, ) 347,41
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Theust {vac) SIM';“
5. sscomp STAGE A) 10101
Grogs Waight 5107.3 b
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second. The payload was designed 1o investigate g""'“":'; m

in placing the PIONEER Vv satellite into o solar orbit,
At its closest approach to the un, the satellite wij

hours EST, on 24 June, the last radio signal was
received from p| V. The transmitter has been
Operated throughout the three and one-half month
Period and -has demonstrated that, except for the
batteries, the communications fink could have been

\

\

fgaration drowing ong ocifcation iz Thind
;i oryofdgl.s'.‘;imlnuwbit
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T PATH OF MooN
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CONFIDENTIAL

Figure 3. ABLE-4 ATLAS vebicle con-

fgusation drawing and photo of vebicle

installed on Atlamtic Missile Range
Stand 12,

ABLE-3 —This four stage flight vehicle was launched
from the Atlantic Missile Range on 7 August 1959,
The vehicle consisted of o THOR booster, a second
stage using the AJ10-1 O1A rocket engine, a third
stage powered by the ABL-248-A3 engine, ond o
fourth stage consisting of the payload and an injec-
fion rocket. In addition to carrying a highly sophis-
ficated payload, the ABLE-3 (EXPLORER V1) flight was
used fo demonstrate the validity of the ABLE-4 veht-
cle and component configurations. All phases of the
launching were successful and the advanced scien-
tific observatory satellite was placed in an extremely
elliptical geocentric orbi, Trajectory and orbit were
essentially as predicted with deviations in apogee
and perigee well within the range of expected values.
The payload was the most sophisticated to have
been placed in orbit by this nation at the time and
contained provisions for conducting 13 experiments
in space environment and propagation. A weglth of
valuable data was obtained from satellite telemetry
until the last transmission was received on 6 October.
Among the significant achievements of EXPLORER
Vi were:

1. The first comprehensive mapping of Yan Allen

radiation belts.

2. The first study of dumping and filling of outer
Van Allen radiation belts during o magnetic
storm, )

3. The first still TV photo of earth from a sateliite.

4. The first computer {Telebit) operating in space
with instrumentation, )

3. The first direct flux medasurements of jow-
energy electrons in the outer radiation belt,
6. Discovery of large electrical current system in
the outer aimosphere. .
7. Discovery of betatron acceleration in outer
aimosphere. »
It is believed that the satellite, while yet in orbit, is
incapable of Qenerating sufficient power for trans-
mitting signals due to solar paddle damage suffered
during initial paddie extension and the resultant yn-
favorable sun “fook*’ angle.

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

.mately 48 seconds after launch. The ATLAS per-

formed as planned over its entire powered . flight
trajeciory. The trajectory of this flight, from the Atlan-
tic Missile Range to the vicinity of the moon, was
established fo achieve the fightest possible circular
lunar orbit consistent with the highest probability of
success. The final burmout conditions were 1o have .
provided an inerfial velocity of 34,552 feet per

Figare 4. PIONEER v sasellise vebicle showsn in
orbital flight ﬁo:g’liu._ Tbis solar satellite was lawnched

om 4, c Missile Range om 11 Maych 1960.
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Proportional Counter Expulmcnl-moawu Inte-
grated intensity of cosmic fay particles: electrons
(greater than 12 Mev per particle) and protons
(greater than 75 Mev per particle),

comparator cir-
cuit uses Spin Search Coil and Flux Gate inputs to
determine magnetic field direction relafive to iner.
fial space. :

Flux Gate Magnetometer— meqsure magnetic field
parallel o vehicie spin axis,

and density of streams of protons having energies
oftboordwofofowkﬂovomwparﬁd. '

Ground Support Pro.rqm
Atlantic Missile Range — track vehicle for first 12

Manchester, England — track vehicle for ¢ hours,
starting 13 minytes after launch, provide second

South Point, Hawall - raek vehicle for 11 hours
starting 6 hours after launch, transmission of com-
mands, including vernier correclions as necessary,
Other support stations that will prack and record
data from the vehicle during periods of tracking
by the primary stations include Singapore, Gold.
stone, Milisione Hill, and NASA minftrack A
Central control and dala collection for the flight will
be accomplished at the Span Ccntqr ot Los

WDLPR4-255
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Our knowledge of space, of the sun, and of the solar
system has been substantially increased by the infor-
mation transmitted by PIONEER v. Analysis of the
data obtained during the satellite’s journey into
space has revealed the following major scientific
discoveries;

1. An interplanetary magnetic field exists with o
steady magnitude of more than one Goammg
and o peak of up to ten Goamma. This field
fluctuates in a manner that is connected 1o
solar flare activity.

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

3. The exospheric ring current of 25,000 miles

"~ diameter encircles the earth as a giant dough-
nut at a distance of 40,000 miles from earth,
The five million ampere current moves wesi-
ward around the earth,

4. The geophysical magnetic field extends at
times to 65,000 miles ond this field oscillates
in intensity in the outermost exosphere.

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

6. Penetrating radiation in space is not limited
to the Van Allen belts. At least during periods
of solar activity 5 to 50 Roentgens per hour
are incident on the satellite.

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

ABLE-5

The ABLE-5 Program provides for launch of iwo
ATLAS-ABLE vehicles to place satellites into lunar
orbits late in 1960, A proposed ATLAS/ABLE iunar
program was submitted to AFBMD by NASA on 4
February 1960, following discussions between
AFBMD and the NASA Goddard Space Flight Cen-
ter in January.

Program Objectives

1. Place a satellite into lunar orbit with an apo-
lune of 5,000 nautical miles and perilune of 3,500
nautical miles, .

WDLPR-4-255

2. Maintain adequate earth-satellite communica-

- tions and establish communications parameters for

future space probes,

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

4. Successful conduct of payload experiments,

Program Vehicle (Figure 5.)

First Slago—A'liAS series D missile General Electric/
Burroughs' Corp. Mod 3 guidance system.

Second Stage — ABLE vehicle with Aerojet-General
AJ10-101A propuision system,

Third $tage—Allegany Ballistic Laboratory ABL-248
solid propellant rocket, unguided, spin stabilized by
spin rockets fired at fermination of second stage
thrust, '

Fourth Stage {Satellite Vehicle) - Space Technology
Laboratories designed, incorporating an injection
rocket capable of being restarted four fimes to

_increase payload velocity and two times to decrease

Payload velocity. The satellite also contains a telem-
ety system (capable of continvous operation), four
solar cell paddles, and scientific equipment for con-
ducting the experiments. Satellite vehicle weight is
380 pounds. .

Launch and Powered Flight

These vehicles will be launched from the Atiantic
Missile Range on a frue aximuth of 93.5 degrees.
ATLAS performance parameters have been based on
results obtained from series D R&D flight tests. Param-
eters for all four stages are shown on figyre 5. Final
burnout is programmed to occur 23,290,000 feet
from the center of the earth at an inerfial velocity
of 34,552 f1./sec. .

Orbital Characteristics

Major Axis .............. .. 0.3470 x 10* feet
Eccentricity . . . .. e eeiene e, .0.190
Orbital period . ............... ... 575 minutes
Apolune ................. 3,399 nautical miles
Perune .................. 2,319 nautical miles
Duration of oclipses . ... . ... less than 90 minutes

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

~CONFIDENTIAL »s




- ABLE-5B
PAYLOAD

« Non-Coherent Modulator

MOOMNO KAWL N

Lo ]
b ]

E

Non-Coherent Transmitier
Coherent Transmitter

. P 34
. c:mmmulcm

Diplexer
Power Distribution Box

. Recelv
A Dlgml.l;leodor

Micrometsorite Diq ragm
ux Gate Mcgnm:lhmg
Logic and Amplifier

Micrometeorite Amplifier
. Low Energy Scintillation

Counter

14. No. 1 Converter (Experiment
Su ) .

15. Scintillation Spectrometer
Sensor

16. Angular Accelerometer
17. Micrometeorite Scaler

18. Scintillation Spectrometer Logic
19. Material Coating
20. Low Energy Scintillation Logic
21. Nitrogen Tanks (Main :
Puuurlzing)
22, Battery Pack, 1.2
23. Digitai Telemetry Unis
24. Phase Comparison Analyzer
& Spin Coil

u‘
26.
2’ .

28,
29,

30'

31
32
33.
34.
3s.

Telemetry Signal Conditioner
Plasma Probe

Cosmic Ray Telescope

Solid State Detector

lon Chamber, Geiger-Muelier
Counier

Coherent and Non-Coherent
Converters

Sun Scanner

Antennas

Injection Theyss Chamber
Hydrazine Tank

Auxiliary Pressurization
n Tank
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Monthly Progress—-ABLE Programs .
Program Administration

® Representatives from Space Technology Labora-
tories, National Aeronautics ond Space Administra-
fion, and the Air Force Ballistic Missile Division met
on 21-23 November fo review all phases of the
ABLE-58 progrom. The stalus of the vehicle in
Preparation for the launch was Presented in detail.
The program is Progressing satisfactorily toward o
launch date of 14 December. Alternate launch
dates in this lunar period ‘are available from
15-17 December. :

- Technical Progress

First Stage

® Hoangar checkout of ATLAS 91D was initiated
on 31 October and completed on 16 November.
Electrical and mechanical components of the
booster subsystems were inspecied and checked
out with no significant problems being encountered.
The booster was erected on stand on 17 November
following completion of autopilot, hydravlic, and
electrical systems tests; installation and checkout of
the guidance and range safety equipment; and pre-
liminary calibration of the telemetry system. Com-
patibility checks of the booster and ground support
subsystems are progressing satisfactorily with com-
pletion scheduled for 2 December. The Flight
Acceptance Composite Test is scheduled for com-
pletion on 5 December. The Flight Readiness Dem-
onstration will be accomplished on 7 December in
Preparation for the 14 December launch.

Second Stage

® The fabricationand checkout of the ABLE stage
vehicle was accomplished on schedule. Galling of
the monoball thryst bearing assembly mating. sur-
faces necessitated an emergency program to
develop a solution. A lubricant was found which
offered a,soﬁsfadoq degree of resistance fo nitric
acid fumes and evaporation during second stage
engine operation. at altitude. The monoball was
ultrasonically. cleaned ond a lubricated bearing

"was installed and' checked out. satisfactorily prior
to reinstallotion in the vehicle. :

® A live firing test of the second stage modifi-
cations was completed on 19 November. The test
demonstrated ' the . effectiveness of the enlarged
blast poris .in the Stage /1] interstage structure
to reduce pressure build up in the thrust chamber
area during second stage ignifion. The modified
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explosive bolt blast shields were determined to
be effective in controlling fragmentation of the
bolts. The modified Stage | blast shield proved
its structural soundness in withstanding the Stage

Il blast effects.

® The second stage was airlifted to Fiorida on
21 November. Following receiving inspections and
hangar checks, the stoge will be mated to the
first stage, on stand, on 2 December. A com-
bined first and second stage Flight Acceptance
Composite Test is scheduled for accomplishment on
3 December, and the combined Flight Readiness
Demonsiration will be completed on 7 December.

Third Stage
® The third stage Allegheny Ballistics Laboratory

ABL-X248A-9 flight engine was delivered to Florida
on 27 November. The flight spare engine is sched-

“uled for delivery on 5 December. These engines

are approximately two pounds low on propellant
weight due to manvufacturing tolerances. Their char-
acteristics are closely maiched, providing a maxi-
mum degree of inhrchcngocbimy. The velocity
deficiency can be made up by the second stage
without ' significant reduction in mission success
probablility, After completion of alignment and
balance checks af the AMR, the third stage will
be attached to the second stage, on stand, on
9 December.

Satellite Vehicls

® The satellite vehicle for ABLE-5B will be identi-
cal to that used on ABLE-5A except for the addition
of a University of Chicago solid-state detector and
the use of non-magnetic copper-beryllium springs
for solar cell paddie erection.

® Thermal vacuum and Environmental Acceptance
testing on the satellite vehicle was completed dur-
ing the month. Additional tests were found neces-
sary fo complete the qualification of the University
of Chicago solid-state detecior -and the diplexer
for the coherent receiver and transmitter system.
These units are being modified as q result of
discrepancies observed in the thermal vacuum fest
program. The modified units will be installed on
the satellite vehicle in Florida.

® The satellite vehicle, shipped 1o Florida on
27 November, will be erected on stand on 12
December. Fingil integrated systems testing will be
accomplished on 10 December,

D7
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® A life endyrance fest on the components and
subsystems o5 designed for the ABLE-5 program
was accomplished early in November. The test was
designed 1o investigate the Possibility of fatigue
failures arising from the Recessity for re-testing

Ground Guidance System
¢ Checkout of the Hughes Ground Guidance Com.

Puter has been Successfully completed in Florida.

i CONFIDENTIAL

®  The Hawaii TLM-18 antenna is undergoing minor
repair modification in Preparation for the ABLE-58
launch. A new azimuth servo control instaliation is.
being readied. After completion of the installg.
tion, the antenna will be aligned in uzimuf_h and

* The Singapore Station Rantec ontenna drive
motor outpyt coupling cluich hasg been repaired
and work is in Progress to reduce the noise in the

- oulput of the parametric amplifier,
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Figure 6, Delivery of ATLAS 91D
booster (right) s0 1he lawnch stand on

17 November, The I;l:'(bt Rcdg'vm:

Demonstrasi will

bed
o5 7 Decomber i preparation for the

14 December lawnch, Booster and
transporter (below) during evecsion
o Atlastic Miss, Renge Stand 12,
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Program Objectives

1. Provide accurate. navigational reference informa.
tion for POLARIS launches,

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

3. lnvestigate the refractive effect of the ionosphere
on radio transmissions,

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

Flight Vehicles TRANSIT 1A was o three stage
vehicle as shown in Figure 1. TRANSIT 18 and subse-
quent vehicles are two stage vehicles as shown in
Figure 3.

Launch Plans All vehicles will be launched from
Complex 17 ot the Atantic Missile Range. Lounch

2 SEGRIT-

' Fi, 3. Two s vehicle used for
TRANSTT 18 and subgecie ! flights.

R N 8]
| UPPER PAYLOAD®
l . - 13
B. siconn "‘Hﬂtﬂ (As10-104; PAYLOAD (36-inch diameter}
] V Throst at altitude 8030 pounds ] -'r'
! Specific impulse {vac) 278 seconds P T
Total impuise (min) 23 X 10" Ibe/sec A Y
Buraing i 294 ds “ o
"0'::'0“'.. I.Iqm';.m __‘\ k P AYLOAD SP'N MECHAN'SM
; e
1 o '
A. rnsr STAGE-—THOR IRBM SR I
. 'P ’
Theut e 1 151,500 pounds -i EQUIPMENT COMPARTMENT
Specific impulse fs. 1) 248 seconds TS \ \
H Specific impulse {vae) 287 seconds ¢ ! PROPULS'ON SYSTEM
' Burning time 158 seconds ,
Propeliant liquid H 54.79 in.
. I_
A ‘\\ ‘I N

T NN stace i
A SEPARAT’ON PLANE

' =
: *ﬁé “\\STAGE | GUIDANCE
COMPARTMENT

azimuth will vary betwaen 44.5° ond 140° for each
flight. :

between 200 and 270 pounds. Payload equipment
includes four transmitters (on frequencies of 54, 108,

162 and 214 megacycles), two receivers, and q gate -

which permits the insertion of datq only when the
gate has been opened at a Previously scheduled
time. Power for the first five months wily be supplied
by batteries, recharged by solar cells located in o
12-inch band around the sphere. The TRANSIT 18
Payload will glso 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 solqr emissions. The payloads will be spin.
stabilized in orbit,

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




A. THIRD STAGE-X-348 (Allegany Bullistic Lab.)

Thrust ot ahitude 3150 pounds A ‘
Specific impulke (voc) 250 seconds —_
Total impulse 116,400 Ibe/sec
Burning Time 37.5 seconds
Propellant Solid -]
B. SICOND STAGE—AJ10-42 (Aerejet-General) -
Thrust ot oltitude 7700 povnds
Specific impulse (voc) 271 seconds
Total impulse (min) 870,000 Ibs/sec
Burning fime 118 seconds
Propellant Liquid
C. MIRSY STAGE—THOR IRBM .
Thrust (s.1.) 151,500 pounds ¢
Specific impulse (s.1.) 248 seconds
Specific impulse (vec) 287 seconds
Burning time 158 seconds
Propeliant Liquid
Figure 1. TRANSIY IA i1heee stage fight vebicle,
4 A N

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

LAUNCRHING SUPPORY T
MEICHANICAL Timer

RADIATION SNITLD -
COMMAND
RECHIVIR
SOLAR CRLL
BANK SILVER-ZINC
1LR=100)
BATTERIES

NICKEL-CADMIVM
SATTERIES POR SOLAR
POWER SYSTEM

81-5PIN wateNT
RELEASE CABLE

e
TRANSMITYER TiLaMETSR

400
AR-100)
SATTERISS

Fignre 2. Cws-away drawing of TRANSIT 14 bayload (NAV 1),
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TRANSIT 14 lensched from Alatic Missile Rexge

add TRANSIT 18, 2A and 28 flights. The TRANSIT
3A and 3B flights were inifiated by a Navy MIPR,
dated 18 May 1940. 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. Subsequently, the Navy initiated requests for
TRANSIT 4A, 4B, 5A and 5B.

The program was originally authorized by ARPA
Order No. 97-60, which assigned AFBMD responsi-
bility for providing the booster vehicles, integrating
payloads to the vehicles, and flight operations from
launch through attainment of orbit. The TRANSIT
project was transferred to the Navy on 9 May 1960.
The Navy has now assumed both the administrative
ond technical responsibility for the TRANSIT pro-
gram. Payload and tracking respoasibility has been
assigned fo the USN Bureau of Weapons. Applied
Physics Laboratory is the payload contractor. -

El
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_JASONDJFMAMJJASONDJFMAM_JJASON I[F[mfalu]y

’ W ERERL 1| 1 ’r I 1
A Al |8] | 8| | Je 8] s o] Ip
% Attained orbit successfully . r——

-—t

@ Failed to attain orbit
ORBIT INCLINATION ANGLES
A 50 B.675 C.285

D.225 (unconfirmed)
. FUGHT HISTORY
TRANSIT THOR  Ablestar
Ne. - . Launch Date No. Ne. Remoarks
14 17 Sepromber 136 - The throe-ssage vebicle s launched from Siemd

174 & the Atlansic Missile Range. The Poyload was
#ot injected imto orbis, because the third stage motor
" failed 10 igmise, '
1B 13 April 257 002 The THOR Ablester boosted sasellite ues Jaswnched
fromSh-dHBdAMR. The sasellite was placed

mand fired again,
24 22 June 281 003 A dudl peyload, consisting of TRANSIT 24 plus
GREB (which studied solgr oemissions), was placed
s® orbst by the THOR Ablestar vebicle, 4
slosh problem discoyered o the second stage, did mos

adversely affect the orbit, bus bes beew corvected,
\
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Fignre 4, Typical TRANSIT lownch trajectories showing Bight path, booster impact areas, and orbital injection poinis.
S ———— v

®®  BOOSTER IMPACT
INJECTION INTO OR8IT

Orbital Performance Achievement of program
objeclives 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 measuring the
Yoppler shift of the satellite radio signal, the exact
position of the satellite at any point in the orbit
should be known, Using known orbital positions,
ships and aircraft can then use satellite signals to
make analogous computalions to establish accurate
position. Navigational ﬁxu?thI mile accuracy are
expected to be obtained. : : HE
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Ground Support and Tracking Stations The
Navy Bureau of Weapons payload contractor pro-
vides a system of payload tracking stations which
obtain information for precise orbit determination.
These stations are located in Maryland, Texas, New
Mexico, Newfoundliand and Brazil. First and second
stage tracking and telemetry, and second stage
guidance will be provided by the facilities of the
AHantic Missile Range. A mobile downrange tracking
station will receive telemetry data and tracking
information during the last portion of the second
stage Ablestar coast, re-ignition and second burn,
payload spin-up and payload injection periods. This
station was located in Puntq Arenas, Chile, for the
TRANSIT 2A and 3A launches. It was located in
Erding, Germany, for the TRANSIT 1B flight.

-SECRET e
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TRANSIT 3A = Firss Stage

Delivery of THOR booster to gan
I.f:ru Atlantic Missile Range ganty

nch Complex 17

Lifling THOR booster from trans-
porter Irailer onto ganiry {below)
Ganiry positioned over launch

stand and booster being lowered
into place ‘
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Monthly Progress— TRANSIT Program
Program Administration
o The US. Navy {BuWaeps) has given program

approval for five additional TRANSIT launches. The
launch schedule and fentative orbit inclinations are
shown on the opposite page. Exact launch dates
for the last four flights and fhe orbit inclination
angle for the last two flights are as yet unconfirmed,
To attain an orbit inclination angle (22.5 degrees)
which is: lower than the latitude of the launch site
(28.5 degrees north latitude in the case of AMR
Complex 17} requires a yaw maneuver after launch.
The capability of the Thor Ablestar vehicle 1o pro-
duce this orbit with the Novy's requested payload
weight has not yet been established, Recent dis-
cussions with the Navy indicate that the requirement
fora22.5 degree inclination angle may be changed,

Flight Test Progress

® The launch of TRANSIT 3A was originally sched-
uled for 29 November, with an orbit inclination
angle of 28.5 degrees. On 11 October, the u.s.
Navy (BuWeps) requested that the orbit inclination
angle be changed to 67.5 degrees. This change
required that the downrange tracking station be
moved from Pretoria, Union of South Africa, to
Punta Arenas, Chile. The launch was slipped one
day to 30 November because of the late arrival of
the range safety plan af the Atlantic Missile Range.

* AL1950Z (1150 PST), 30 November, TRANSIT
3A was launched from stand 178 of the Atlantic
Missile Range. The flight appeared normal until_the
THOR first stage shutdown premaiurely at approxi-
mately T pius 152 seconds. The Ablestar second
stage was ignited and separated and operated

-without incident untit approximately T plys 312

seconds when it was shyt down by the Range Safety
Officer. Both stages were exploded by Range

Safety Officer at approximately T plus 325 seconds.
The exact cause of the premature shutdown of the

THOR is being investigated.

® Objectives of the TRANSIT 3A ﬂiéht were as
follows;

1. Place the satellite into a circular- earth orbit

with an inclination of 67.5 degrees and o three
sigma- probability that the perigee and apogee will
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remain within 400 and 600 nautical miles, re-
spectively.

2. Evaluate _performance of the second-stage
guidance and flight control systems,

3. Demonstrate satisfactory operation of the pay-
load equipment.

4. Demonsirate the capability of doppler track-
ing to provide sufficiently accurate orbits for navi-
gation within the limits imposed by present
knowledge of geodesy, ionospheric refraction, and
present number, location, and instrumentation of
the ground tracking stations,

5. Conduct experiments that will provide infor-
mation about solar emissions.

6. Conduct experiments to determine effects of

the ionosphere on redio signals propagated from
a satellite.

7. Conduct experiments to accurately determine
the shape of the earth and its force field.

Technical Progress

® Thor and Ablestar boosters for future TRANSIT

flights are presently being produced and delivered
on schedule. :

® In accordance with recent high leve! directives,
the mobile downrange tracking station, which waos
formerly controlied directly by AFBMD, will be
turned over to the AMR in early 1961. This station,
which is presently located at Puniq Arenas, Chile,
will be returned.to AFBMD to undergo a complete
electrical and mechanical overhaul, Modification
will be made to allow use of the station by AMR in
support of other space Programs. Atlantic Missile
Range personnel will be trained and checked out
in the operation and maintenance of the equip-
ment by the present station contractor.

®  Because of the Sver-present diplomatic problems
associated with a land based mobile tracking and
telemetry station, AFBMD is presently investigating
the use of an AMR telemetry ship as o primary
telemetry receiver during the critical second buen-
and-payload injection periods. Modification of o
telemetry ship would be required to provide this
capability,
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- « « . Second Stage

Lifting second stage onto ganiry
for installation on THOR booster
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Project MERCURY represents the transitional threshold boosters modified in accordance with program objec-
between this nation’s cumylative achievements in tives and pilot safety faciors, and {b) determination
$pace research and the beginning of actual space of trajectories and the launching and control of
travel by man, The primary program objective is to vehicles through injection into orbit. The division of
place a manned salellite into orbit about the earth, responsibilities for this Program is given in Table 1.
cnd'ooffoetcoonfrollodn-onhycndwecusm SpodﬁcdohihofAFBMprponorogimin
recovery of the man and capsule (Figure 1). Table 2. ‘
Unmanned iCBM frajectory and Rear-orbital flights,
and unmanned orbiting flights wilj be used 10 verify ‘
effectiveness and reliability of on exlensive Maijor contractors parficipating in the ARBMD por.
research program prior 1o manned orbital flights tion of this program include: Amm Corporation,
(Figure 2). The program will be conducted over g systems engineering and technical direction;
period of nearly two years. The initial R & D flight Convalr-Asttonautics, modified ATLAS boosters;
test was accomplished successfully in September GE/Iurroughs, ATLAS guidcngo equipment; and
1959, The total program accomplishment is under Rocketdyne, engines. All of these companies aqlso
the direction of NASA. The primary responsibility of Provide special studies and engineering efforts pecyl.

fo date consists of:-(a) providing 16 ATLAS iar to mesfing Project MERCURY requirements.
—— C
LEGEND
RESPONSIBILITY: \
AF.MD ——— B

NASA mnem

/
II /
/ V4
! e
/ /A sAwsnc TRAJECTORY '
! / TO SIMULATE REENTRY CONDITIONS
! e .
! /
! : )
7 B NEAR ORBITAL sestion, IMMEDIATE
] // : REORIENTATION, TION, REENTRY
1, ATLANTIC RECOVERY -

C FULL ORBIT 315 ORBITS 94~126 N.M.
WEST COAST REENTRY ATLANTIC RECOVERY

Figure 2. Flight tes srajessories for Projpes MERCURY, defining specifc oy ives. Trajeciory C
r:mau the gdb of tz:" findl (maned) ";bl. The poins a wﬁd AFBMD nl’;v‘flsd responsibilisy
is divided represents infection into orbis, v
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4 ' MANNED SATELLITE

—
Y]

RETRO & POSIGRADE ROCKETS
ROLL JETS

ENTRANCE HATCH—

-~

......
.....

WEIGHT AT SEPARATION

ORBITAL CYCLES
- ORBITAL ALTITUDE

ORBIT INCLINATION
APOGEE 126 N. Miles § HEAT SHIELD
PERIGEE 94 N. Miles : Water or Land
Figure 1. Complete vebicle (sop view) wish suseliite insialied on ATLAS boosser. Manned satellise
(botiom wiew) showing pilots

I3 ﬁgb:po:itiou,uldda'lvim:olrm alpo:ipd;mdm
1afesy sysiom escape rockets.
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PROJECT mErcury

AFBMD Ruponsibilily

ins
'PROJEC"';‘:ERCURY
NASA HS.36

includes;

Design, engineering studies

Launch support .
Equipment modification Trajectory data
Hardware fabrication Missile allocation
Flight scheduling
Provide sixteen (16)  Modify boosters for NASA prelim. Launch, control and define trajectories
ATLAS boosters inary research and manned orbital of booshr-ecpsuh vehicte up to, and
flight and safety objectives. including, fnlocﬁon into orbit.
Teble 2. AFBMD responsibilities in xppont of PROJECT MERCURY.
Launch Schedule
59 60 6l 62
JASONDJFMAMJJASONDJ JJASONDJFHAMJJASOND
ke 0 1 11 Hih 1 1
% Successtyl flight 4§ Unsuccesstul flighy
Flight History
MERCURY »
Flight . Launch Date ATLAS No. Remarks
Big Joe | ? September 10D Flight tesy objectives weye achieved 0 such o bigh
degree that 4 second, similer flight wes cancelled, The
sule was recovered sniact,
MA-] 29 July 500 After ome mimuse of sormal flight guidance rate, tvach
: lock, and telemetry were lost gug the vebicle was de.
stroyed, The Mal o Analysis Pemel could mot

determine the exqcs cause of the failuse, However, i
was establisbed that the booster LOX boil-off valve did
#0s cause the malfumction, ,
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PROJECT mercury

|

NASA Responsibility AFBMD Responsibility
Bodshr-Copsulo integration
Capsule . : Booster
o ' Ground support : 'ATLAS “p»
Recovery ,
| o , ' ‘ Modified
T | 1 ,
. Flight 1 Flight 2 Flights _ ,;l_w guidance antennae
. , {canceled) 316 ' Thin skinned tanks
NASA ' | Shifted tank bulkheads
Laboratory Flight Light weight thryst structure
Capsule Capsules '-_ Capsule separation mechanism
{McDonnel) Interface electrical connections
LOX dome Protection
Re-entry Programmer Modified
- "00""?: Range safety destruct fime delay
dynamics, lAbon-nnsing system __
recovery — . "
) . : Detects dangeroys variations
Launch in tank Pressures, fuel injector
—

Pressure, electrical power,

Unmanned non-orbitaf flights aftitude and sustainer hydraulic °

Manned and unmanned orbital flights

pressure. Can initiate escape
Launch from AMR o sequence
Eorth track 33 *N/33°S/Lat. (for orbital
flights)
3- '8 °er . Integrated countdown—indudlng pliot insertion
- Orbit altitude: : and capsule countdown, AMR launch Stand 14—
Ap?gee 126 n.m, adapted for pilot and capsule,
Penge.e 9:‘ n.m. B . GE ground guidance equipment modified to
Automatic pilot safety equipment with provide: (a) real time data, (b) additional discrete
- manval backup .

command signals during powered flight,

(a) Ballistic frojectory—108°
- (b) Orbital trajectory-—072°

Table 1. Outline of NASA end AFBMD responsibilities in PROJECT MERCURy,
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Monthly Progress . MERCURY Program
Flight Yest Progress
® The Fight Readiness Firing of ATLAS 67D {MA-2)

" booster was conducied on 19 November, The test

adapter and Upper LOX tank area, Four holds were
required for a totaj of 110 minutes, The holds re-
suited from {o) capsuie hatch instaliation 32
minutes, (b) stage Il pressurization tosk — 9 minutes,
{c) replace leaking flange gasket in LOX transfer
unit — 64 minutes, (d) relay problem in NASA re-
covery sequence Panel — 5 minytes. Ignition, main
sfage, and shutdown was normal with no resulting

®. Instrumentation of ATLAS 67D has been re-
viewed in light of the unsteady girflow test program
at Amold Engineering Development Center and no

changes were feit necessary, Strain gavge measure- -

result of the failure of MA-1, Present information

indicates o Possibility of changes being required in
the capsule electrical system to provide additional
circuit redundancy. An analysis is being conducted

- on the ATLAS booster to insure no potentiql problems

of a similar nature exist,

Technical Progress

¢ The analysis of the unsteady aerodynamic flow
over the tower, capsule adapter and forward LOX
tank structure hes been ‘essenfially completed. |t

caused by the unsteady airflow was not of sufficient
magnitude to exceed the cliowable design bonding

ter on the MERCURY configuration. This program is
cimed at dotormining the configuration of the
buckling modes and attempting 1o experimentaily

—CONFIDENTIAL- Fs
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by long_fa;nggwg_lgnmng and moximqqug!ogmﬁon

R LE FUCPENN

Wil G programs. s af the haslc four-stage

s8lid propel nt; SCOUT Vehicle, developad by NASA
and-modified: 1o "achieve-Program 609A ‘objectives,

l,atfact ag.econamy, jn vebicls development.
Necessary_ mod ifications, include. provisions for sta.
bilizing the fourth stage without spin and use of the
Yehicle in_less than the full four-siage. configuration,
Closs: integration, with the. current ballistic missile

Progeam. wil stfect:an economy by: permitting tests

s

wnthou'dolaying schedules. Economy in the opera-
tional phase will be exercised by the use of this low-
cost vehicle as q_sfahdqrd.ﬂighp test platform to
perform, scientific and military experimental research
in support of all Ajr Force facilities. REUIABILITY wilf
be obtained by ¢ fweive vehicle R&D flight test
program, ot least four flights of ihg'_béslc SCour,
and maximum use of knowledge gained in prior Air
Force ballistic missile flight testing. VERSATIUTY will
be achieved by designing a vehicle capable of being
readily adapted to o wide range of payload varig-
tions, and capable of being flown iin several configy-
rations of four stages or less. This VERSATILITY resulis
in the following flight capabilities; (a) vertical probes
having a wide variance of payload weight/attitude
combinations; (b) boost-glide trajectories; (c) ballistic
missile trajeciories; (d) downward boosted, high-

speed re-eniry profiles, and {e) full orbit to approxi-

High Altitude
Experiments

G2

mate qulm_um of 400 miles with 150 pound

payloads.

Program Management—an abbrevidied devel-
opment: plan, covering the R&D phas¢’.only, was _
oppraved on 9 January 1959, Funds in’the amount

of $12,651,000 have been made available for fhis
R&D phase of the program only. A letter.wos issved

assigning management responsibility 1o AFM)D, with

reguiarly scheduled ballistic missile flight tests (Piggy-
back Program). in June 1959, Aeronutronic Division
of the Ford Motor Company was chosen through nor-
mal compefitive bidding as the Payload, Test, and
Systems Integration Contractor. Arrangements have

to meet Program 609A requirements, through NASA,
rather than through the SCOUT Program conlrdctors.
Atlantic Missile Range facilities consisting of launch
complex 18 will be made available to the Air Force
for this program. A Project 609A division has been
established within the 6555th Test Wing {Develop-
ment) at AMR to supply Air Force technicians to par-
ticipate in the assembly, checkout and launch
operations of the R&D phase under the direction of
the Payload and Test Contractor, An all-military
operational copability will be developed from within
this group.

Figwre 2. Pour differoms
irajectories awd five mis
sions thet cam be 'for-
form oNs
609,

o4 wsing ve
A vcbkic:.‘
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SN - Je Successful flight

®. 'Ccp:_:g:ole recovered

"8 Unsuccesshui flight

Flighf History
_6O09A . Lagneh 1. of ' Type
FHight' - Date: - *- . Fylpl:ln' ‘Designation *  Remarks
S 7 sqphmbcr jA ' m?l Telometry wes lost prior to fourth stage bsurwous
o Tbc#ojcdmmtbi:pohtwaaplmdﬂtba
Peyload probebly reached altitude of 14,000 s.om,
Al of the primaery (vebicle) objectives were accoms-
Plished; mome of the secomdary (peyload) objectives
. were achieved, ' . :
D2 8 November A XRM-91 A second stage motor }dlan"ocw o T plus 60
: seconds. The vehicle smpacted spproximately 240
®.m. dowwrenge,
*Type of Hight : c—n
A — High Altityde Experiments D — Orbital -
: B — Re-Entry Stwdy E — Roosk-Glide .
Monthlx Promu—!mloct 609A Flight Tost Progress - N
Program Administration *_The second XRM.91 vehicle,. with 29-pound

¢ Conlinved requesis by interested agencies are
bcing:modq for performance information, feasibility
studies and funding estimates. The Navy Bureay of
Weapons Plans'ta_develop yarious payloads which

fonncncod&tc so that !h;f may proceed with pdy~"

'log_g déire‘lbpﬁ_cngai.mg 609A Project Office is work.

ing in close coordinafion with the ARPA sponsored

vehicles to support this program. An evaivation has
been completed for using an XRM-92 vehicle to
boost the Hughes Proposed light weight active com-
munication satellite into o 24-hour orbit,
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AFSWC - payload, -was_launched from the AHantic
Missile Range at 0817 EST on 8 November. Fiight
of the booster was normal until after second stage
ignition. At T plus 53 seconds the telemetry decoyed
until the signal'became unisable. Long range
cameras and radar indicate ‘that an - explosion
occurred ot T plus 62 seconds. Thers: was no evi.
dence of third or. fourth stage. ignition’ during the
_period - of fnloinoﬁy and radar : beacon tracking.
* Tracking confinued until vehicle Aimpact which oc-
curred approximately 240 nautical miles downrange,

® Flight data indicate that hof gases escaping
from a loose pressure plug in the head of the
motor entered the Stage I/l transition section.
Continved exposure to these gases would erode
the’ supports for the internal resonant damping
paddies which, in turn, could block the nozzle and

Ga




cause a pressure increase of sufficient magnitude
o rupture the molor case. Telemetry indicated g
rapid temperature increase and fhe_long-nmgo
cameras recorded the -explosion and immediate
stoppage of burning. These facts substantiate the
tailure of the pressure plug. ' 4

® The third 609A Development Phase launch is
scheduled. for 8 December. This will be the first
launch of a guided XRM-89 vehicle. The “Blue Scout
" vehicle will boost a 500-pound payload to ap
apogee of dﬁproxinpatdy 1,000 nautical’ miles. |t
is planned that o 90-pound Ancovory unit will impact
near Atlantic Missile Range station number nine
thirty minutes after launch, '

Technical Progress

®  Recovery system drop lests were conducted in
support of the 8 December. launch on4, 5and 9
November. The fecovery unit. was released from an
F-100 aircraft ot 40,000 feet altitude and impacted
between AHanlic Missile Range stations one and
two. Three drops were made; the . first and third

were successful; the .unit was recovered from the .

ocean during the third test. During the second test

Figwe 4. Air Force ond Aeroa

the parachute deployed, byt the radar beacon and
flashing light failed to operate. However, the second

unit was recovered. Madification will be ' incor.

recurrence of the problems encountered during this

_ sefies of drop tests.

KRMSI vabicl. This is the malies sebidy oo s it fpaem chcs of the
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‘Program. Hlsfpry—cdm'peﬂﬁon for the DYNA- SOAR 1960, the Phase Alpha study was completed and the
#tudy contract was iniiiated in 195 and resyited in results were presented io thy Depariment of Defenss,

- theBoeing ‘Airplane Company and the Martin Com. On 9 May, formal approval of the DYNA SOAR Step
Pany being awarded. the follow-on contract 1o more I Program was received by APBMD/BMC from
fully define their Proposed approaches. In November WADD/ASC, g ' ‘

— ‘selected as ‘the glider and system integration prime hypersonic and ‘orbital reaims, The program will
‘contractor,’ : with Martin furnishing modified TITAN proceed in three --maiof’-'leps'frdvn a research and

ICBM's for booster support. The determinations and test phase to an Sperational military system. In Step

findings were elaborated on by Dr, Charyk 1o require 1, a full scale, minimum-sized manned -glider will bye

a 'studylprog'mm,' Phase Alpha, - with objectives of developed. A modified ‘version ‘of the

reaffirming the- Proposed glider design and indicat- i

ing" any changu’-roquired to that design. In April

C. TIWANM finsy STAQr

Lift-Otf Weight
- Fi Propeliant Consumed . . . C
v Burnout Weight ... . 12,1400s. —
p D. oross wnawr . .. 241,500 ibs,
— . st Siage
N Start of Sura

\ c SICOND staor moDicaTIONs
_ : ' Twition prior o Separati;

FIRST . STAOE. MODMICATIONS
Sobilsing Fas Addgt

$kift Section and. Intertank
Section Modifiad and Strengihaned-

;"F_igt':'n‘ -1. DYNA SOAR vebicle configuration. .. :
Jggwi!g_dd :Puiﬁcdio_q lin, 7 o Lo




prcdmrminq&sih. In Ste;

P Il the glider

ochiov_o orbital

_ us. This*Bhase ‘m
expanded into an interim onal

Operational weapon sys-

are o test vehicle. perfo

rmance betwesn 19,000
ft/sec_and orbital

velocities; and to ga
various orbits, Step Il
operational weapon system with g
‘Operate primarily in a; hypersonic g
maneuver . within.the ailmosphere,
make. @ epqvgpﬁpnulslundinq at.,
site, The capability. of DYNA SO
‘perform gbcsq.nrpgrammsd:miss
tive as a.resuls of studies. made
under. study - are;.
unmanned); - air .and
bombardment - and:
unmanned versions
applicabls. | .

ther re-entry
will provide an
vehicle that will
lide, be able jo
and. be able 1o
9 .predefermined.

ions appears atirac-
to date,.The missions
nce.- (manned qnd
‘3pace. defense; strategic’
logistics - Support. . Manned and
are being considered where

Fllght P gram—Step | in;:ludnw_njnchen air-
launched, mannied : flights: with the glider being
dropped from ‘6 B-52, fiye uninanged booster

booster launch is. scheduled, -November 1963
with a one and one-half._month, span . beiween
launches. The manned booster. flights. are pro-
grammed to start. in . September 1964 with-a two '
_month span between laynches. The.range from Wen-
dover AFg, Ulah, to Edwords-AFB.-_is.lodqquatdy
instrumented for the tracking and.telemetry required
during the airdaunched tasts .of -the- DYNA.SOAR
glider, Instrumentation sites for: the . AMR launches
will be located: ot Cape Canaveral, San Salvador,
Mayaguang, Antigua,  Santg Lucia, .and Fortaleza,
Instrumentation, tracking, and ‘recovery ships will be
provided o supply .addifiona) support for the AMR
faunches, Landing - facilities -will ..be . provided- at

Fortaleza, Brazil; Santa Lucia, Lesser Antilles; and
' Yaguana, Bahama Isiands, Lo

A. Altitude 250,000 feet
B. Boost BurnoutVeloeity
lp,éoo f':.mw. '




CONFIDENTIAL

Program Responsibilities—Sieps | and | of the
DYNA SOAR Program are to be conducted by the

AFBMD is responsible for the booster, booster sup-
port oquipme‘nt, special air-borne systems, ground
Support equipment, and booster requirements of the
launch complex. WADD wiil have responsibility for

Technical Approach—AFBMD's technical approach
10 meet the objectives of the program are:

1. Modifying o TITAN ICBM by adding'shbilizing
fins; strengthening the holddown and skirt areaq, in-
tertank and interstage sections; redesigning the
guidance bay; incorporating o malfunction detec.
tion system.

~ 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 addinga cartridge siart system,
3. Lighten and simplify the second stage engine.
4. Modification of an AMR iaunch pad.
5. Provide an integrated laynch countdown,

| Monthly Progress—-pyna SOAR m'

* Surplus TITAN ground support equipment (GSE)
from Atlantic Missile Range launch complex 15 and
16 will be screened for application fo the DYNA
SOAR Program. Those GSE items which are excess

¢ The DYNA SOAR System Program Office has
established a Configuration Conirol Board and the
first board meeting s tentalively scheduled on
1 December. AFBMD will have membership on this
board.
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. AmDYNASOARmhmhstphﬂosophy ap-
proach colls for two unmanned flights with two air
vehicles programmed as backup. Success on these
two flights would result in o subsequent flights
being manned during Step I. AFBMD position on
flight tests is that five (5) unmanned flights are
required to gain the necessary level of confidence to
permit menned launches.

® . NASA representatives from Marshall Space Flight
Center visited AFBMD to discuss the NASA proposal
for the DYNA SOAR Step Ul Program which is now
under stody., NASA desires to have the SATURN
booster used for $pace booster purposes and applied
‘on Step I, .

CONFIDENTIAL ' | oms




- . NASA
" AGENA "B
~ PROGRAM

— ) -Nration for Remgey Pights (lefs). Pio-
. od Ranger Iunar ecraft (above
:'ob’icb‘ n'ﬁ.;' be Ic::“:bcd Ir:)n lbi

SPACECRA}T Atlantic Missile Range.

i Program Objectives— The basic objective of the
- - NASA AGENA "8 Program is to place o separable
AGENA “B~ - 3pacecraft on a prescribed ballistic frajectory or into
lunar orbit 1o gather scientific information and data.
The program will first demonsirate the capability
of ic"itoning the spacecraft shroud and separatling
the $Pacecraft from the AGENA "8" vehicle. The
Program will qlso ddvolop and demonstrate the
copability of the AGEN "B retro system fo retard
the second stage. To achieve these objectives the .
NASA will yse the background and experience .
. . gained by the USAF in their Satellite System pro-
grams in terms .of AGENA engineering, Procedures

and launch operations, - :

— HMight Progrcm—Alfhough it is intended thap this
ATLAS/THOR program will continue for several yeqrs beyond
1962, only the launches through 1962 are firm,

The current schedule is o3 follows:

Launch Date Booster Mission

July 1961 ATIAS Lunar Test Vehicle
October 1943 ATLAS  Lunar Test Vehicle
Janvary 1962  ATLAS Lunar Impact

March 1962  THOR Scientific Saellite

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

September 1942 THOR Backup
December 1942 THOR Meteorological Satellite

Note: Lunar flights will be Iaunched from the Atiantic
Missile Range; ail others will be made from
Vandenberg Air Force Base,

WDLPR.4 255 CONFIDENTIAL- . M




QARAMS. OFFICE |

LAV
VEHICLE PROGRAM OFFICE

INCH

FUGHT PR
JET PROPULSION |- MARSHALL SPACE
LABORATORY FLIGHT CENTER
GODDARD ‘SPACE |
FUGHT CENTER: AFBMD
AGENA ATLAS THOR Launch
Contractors Contractors - Contractors Operations
NASA AGENA '8 Project Organization Chart
Program Responsibiiities — Under NASA Order Monthly Progress—NASA AGENA
No. $4601-G the Air Force is supporting the NASA “B” Program
AGENA “'8* Program. This will permit NASA 10 take Program Administration

background and ‘experience developed by the Air
- Force in space booster Projects; permit coniractors
fo discharge their confractual obligations with NASA
and USAF utilizing already established management
relationships, insofar as practicable; and provide
NASA the benefits of coniract administration sery-
ices and procedures dlready established for USAF
programs employing the same basic vehicles as
those scheduled for this program.

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

1. Awarded Lockheed Missile and Space Division
@ contract ({leHer Contract -592) dated . 12 April
1960) for the procurement of modified AGENA

“B* second stage vehicles, jettisonable spacecraft.
shrouds, overall systems  engineering and vehicle

launch.

2. lssued o contract change notice fo Convair
Astronautics for five modified ATLAS “D"” boosters
to support the lunar ﬂigﬁh, . :

3. Allocated eight THOR boosters to NASA.

2 GGNHBEN—HAL—

® A contract for conversion of the POLARIS test
stand ot Santa Cruz Test Base to accommodate the
AGENA “B“ vehicde was issved on 17 Ociober.
Construction is progressing satisfactorily and will
be completed in sarly April 1961,

Technieal Progress

® The first AGENA “B” vehicle for this program
Is on schedule and will complplt the assembly
phase of manufacturing on 27 December.

Facllities

Modification of AHantic Missile Range Stand 12
to accommodate ATLAS/AGENA "B vehicles is
schedvled 1o start in Janvary 1961. The contract
has been signed and the scheduling of work agreed
upon by Lockheed Missile and Space Division, Con-
vair-Astronautics, and Jet Propulsion Laboratory,
During this modification o Project MERCURY backup
capability will be included in Stand 12,
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NASA AGENA g* Program Flights

—
—
~§‘\
T —

RESPONSIBILITIES
LUNAR FLIGHTS

———————— AFBMD

...... Jet Propuision
Laboratory

EARTH SATELLITE
—————— AFBMD _
— — Goddard Space Flight Center
%  Spacecraft iniicﬁon
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The SAINT (Satellite Inspector System for Space
Defense) Program has been esiablished to develop

and demonstrate feasibility of o co-orbital safellite

Inspector sysiem capable of rendezvousing with
and inspecting suspected hoslile satellites and
assessing their mission. -

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

2. Study and define a SAINT vehicle which could

be used as an ullimate defense vehicle having. a
capability of rendezvous up fo 1,000 nautical mjles
with necessary orbit changes.

3. Develop and fobriguh those long lead type
items required for the ultimate defense system in-
cluding a capability of negating hostile systems.
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- Program History

Initial satellite interceptor system studies were con-
ducted by industry in 1958 under SR187. Studies
were continued in 1959 by the Radio Corporation
of America under ARPA contract and Space Tech-
nology Laboratories under AFBMD management.
The STL study was compieted 21 December 1959
and the RCA study 31 January 1960, both indicat-
ing SAINT would be a feasible system of practical
valve to the Department of Defense. Subsequently,
the following actions have been taken:

1. AF System Development Requirement

No. 18 published ............ .21 April 1960

2. AFBMC approval of SAINT
Development Pian . ........... 15 July 1960

3. Department of Defense approval

" of Development Plan. . . ... . . . 25 August 1960 ~

4. Air Force Development Directive

No. 412 ........... e 17 October 1960 <
-
5. Assigned Systems No. 621A., .31 Ociober 1960

Concept

Philosophy — The philosophy for development o
the prototype vehicle calls for a step-by-step de-
velopment program with o conservative choice of

. subsystems and emphasis upon reliability. Ground

tests will provide assurance of component capability
and reliability before flight,

Over-all System — Unidentified orbiting objecls
will be acquired, calalogued, and.the ephemeris
accurately determined through the facilities of the
National Space Surveillance Control Center (NSSCC)
ulilizing available acquisition and tracking equip-
ments. (It is anticipated that, for the ultimate opera-
tional system, the capabilities of NSSCC will be
expanded to provide additional information, such
as farget size, configuration and stability in orbit,
possibly within 12 hours after defection.) This infor-

mation will be relayed to o Defense Command

Control Center which will determine if inspection
is necessary. Should inspection be deemed neces-
sary, the ephemeris information will be used to
compute data which will be inserted into the
guidance system of a SAINT vehicle. The vehicle
will be launched into an appropriate position at o
time which enables the final stage vehicle to go
into orbit with the unknown satellite and inspect it
at close range. This inspection data will be stored

in the payload for transmission upon command to
ground stations. Afier reception by the ground
stations the data will be processed, displayed and
evaluated, to determine the mission and intent of
the: unknown . satellite.

active “Final Stage” or rendezvous vehicle. Early
configurations of the SAINT vehicle will consist of
a Series “D” ATLAS booster, AGENA “B" second
stage, and a SAINT final stage vehicle. This con-
figuration is shown in Figure 1. Later final stage
vehicles having increased maneuvering capability
ond additional sensors would be boosted with the
ATLAS/CENTAUR. The final stage vehicie (Figure 1)
will include a radar seeker, launch and homing
guidance system, attitude conirol, maneuvering pro-
pulsion and a payload. The payload will include o
camera and various other sensors 1o determine the
nature of the target satellite and its functional pur-
pose. In addition the payload will have o storage
and communications capability,

Feasibility Demonstration — Four flights launched
from the Atlantic Missile Range, are planned for
the feasibility demonsiration. The first flight is
scheduled in December of 1962 with the subse-
quent flights scheduled ot three month intervals.
The feasibility demonstration configuration of the
SAINT vehicle will consist of o Series "D ATLAS
booster, AGENA “B* second stage and a SAINT
final stage vehicle. The demonstration final slage
vehicle weighs approximately 2,000 pounds. In
this demonstration (Figure 2), the final stage vehicle
will be programmed to rendezvous with an existing
satellite if one is available in o three hundred to
five hundred mile easterly orbit. If such a satellite
is not available, o farget satellite will be placed in
a 400 nautical mile, 28.8 degree inclination circular
orbit by a 609A system booster. Rendezvous will
be accomplished while under surveillance of ¢
Southeast Africa station and o TV image of the
target, in addition to the telemetered data of final
stage vehicle performance, will be fransmitted to the
ground station. The image and data will also be
stored and read out on command as the vehicle
passes over the Air Force Missile Test Center. For
the purpose of the feasibility demonstration ren-
dezvous is defined as q closing of the final stage
vehicle with the target sateliite to within 50 feet
ond a relative velocity of less than one-foot per
second.
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Future Development — Continved study toward
definition of an ultimate operational system is being
pursued simultaneously with the other phases of the
program. This effort wiil distinguish certain long lead
fype items on which development action must be
initiated and provide further refinements to the
system. Incivded are extension of the maneuvering
capability of the vehicle into 1,000 nautical mile
orbits with the hecessary station keeping and in-
spections of multiple targeis as well as more exofic
sensor capability. For example, a sensor capable of
detecting a nuclear warhead is most desirable.
Effort is currently underway fo proceed with the
development of such o sensor, ;

Program Management

AFBMD management of this program is based upon
the associate contractor structure composed of a

First Stage coniractor, Second Stage contractor,
Final Stage Vehicle contraclor, Payload contractor,
and Systems Engineering and Technical Supervision
contractor {Aerospace Corporation). Military support
is provided by the National Space Surveiliance
Control Center through the Air Force Command
and Control Development Division, and by the
6594th and 6555th Missile Test Wings.

Facilities

The demonstration program will utilize existing
launch, tracking and data reduction facilifies insofar
as possible. However, some additional ground sup-
port equipment will be required at the Air Force
Missile Test Center and at the Southeast Africa
tracking site.

M,n‘llily Progress — SAINT Program
Program Administration

® The evaluation of Proposals presented by pros-
pective contractors was completed by the Source
Selection Board on 25 November. As o result, the
. Radio Comporation of America has been selecied
as the conivactor to develop the final stage vehicle
and the inspection payload. Present planning calls

for the contracts o be formalized on or before -

1 Janvary 1961.

K4
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The Orbital Interceptor Program has been estab-
lished.-to develop -an operational, space based,
anti-intercontinental. ballistic missile defense system.

Program Objactive

¢ The primary objective of the Orbital Intercepior
Program is to develop space based . defense
system which will detect, intercept, and destroy
hostile intercontinental bollistic missiles during the
powered phase of their trajectory. A second and
equally important system objective is to develop the
capability of dolecﬁng,_interccpting, and destroying
sPace vehicles launched from a hostile nation.

Program History

® In mid 1959, both the Air Force and ARPA, by
independent studies, became aware of the potential
of a.space based system for ballistic missile defense.
Convair, under an ARPA . sponsored study, had
developed o concept for o Space Patrol Active
Defense (SPAD) system which showed considerable
promise. An AFBMD study, directed by Headquarters
ARDC, condudpd that a space based system which
intercepted ballistic missiles during the boost phase
was extremely gttractive. In Janvary 1960, by agree-
ment between the Office of the Secretary of the Air
Force and the Director of Defense Research and
Engineering, the Air Force and ARPA entered into
a joint program whereby ARPA would retain respon-
sibility for system study, and ARDC would supple-
ment this work with applied research, AFBMD was
designated as the agency to integrate both efforts

and serve as execulive project agent for both ,

organizations. In February 1960, the Ramo-
Wooldridge Corporation was placed on contract
for o study of their Random Barrage System (RBS)
which was another design approach to o boost
phase AICBM system. At the conclusion of the SPAD
and RBS studies in May 1960, both the Air Force
and ARPA carried on an extensive evaluation of
the results. At the direction of. ARPA, an ARDC
Technical Evalvation Board was convened at AFBMD
to evaluate the technical validity, operational capa-
bility, and program feasibility of the system concept
ond to recommend o follow-on program. Other
evaluations were carried on by ARPA, the Air Force
Scientific Advisory Board, AFMDC, and the Rand
Corporation. All agreed essentially that the concept
was valid, that no acceptable system design was
yet in evidence, that more-detailed design studies
o —

i ond .ng!oXn extensive applied re-
19 C iu Y i
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search effort must be undertaken to collect the data
required for design implementation.

Program Concept .

® The Orbital interceptor system will consist of g
lorge number of space based interceptors deployed
at random along inclined orbits which are distributed
so that defense coverage of hostile nation areas of
interest is provided. The altitude of the orbital inter-
ceplors will be approximately 200 nautical miles.
Each of the satellite/interceptors will be independ-
ent, automatic, and self contained. They will not
have communication with each other but will have
contact with the ground based defense network
when they pass over o secure communications
“fence” in mid-United States. Under normal circum-
stances, each satellite will have a pre-set program
which will cause it to search for targets only over
hostile territory. By employing an infrared search
sel, the satellite will detect an iICBM as it emerges
from the atmosphere. Upon determination that this
target is within its area of kill, an interceptor con-
taining an infrared seeker will be launched to home
in on the target. Upon approaching the ICBM, the
interceptor wiil deploy a large number of light
weight pellets designed to strike the missile booster
while it is sill burning. The combination of orbital
velocity and interceptor incremental velocity provide
the pellets with extremely high energy. This energy is
sufficient to cause major damage to the booster
motor, thereby destroying the ICBM or causing the
warhead o fall as much as 1,000 miles short of its
target. :

® The size of the orbifal interceptors is such that a
fairly large number can be deployed into orbit
simultaneously from one booster. A booster such as
the ATLAS/CENTAUR couid be vsed as an interim
booster for research and development test and
initial operational depioyment of the system. Eco-
nomic feasibility of the system, however, is depend-
ent upon the development of a large low cost
booster, such as the PHOENIX, since 50 1o 70 per-
cent of the system cost is that of deploying payload
in orbit,

® As in any defense system, the Orbital Inter-
ceptor system con be saturated. A hostile nation
could reduce the effectiveness of the system by
concentrating his launch sites in o given area and
launching his missiles in o salvo of less than one
minute. The possibility of o nation resorting to this
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strategy is difficult o’ evaluate. The ' system. ‘does .

which enable it to be exiemely eoffective against
dispersed launches and against missiles with long
burning times. These characteristics enable the
system to be particularly svited to defense against
mobile ICBM launches, space launches, attacks from
minor missile powers, accidental launches both
friendly' and hostile, and against sustained ICem
launches after the first. onslaught of o general war.
The number of orbital interceptors required for these
uiiuicm_ is considerably less than that required for
compact salvos.

Proorﬁnm

¢ The current Orbital Interceptor FY 6] program
consists of three parts: system design feasibility
sfudies; support system, military analysis, and

 evaluation studies; and Orbital Interceptor oriented
applied research studies,

® ARPA has directed AFBMD fo undertake three
or more competitively selected system design studies.
The objectives of each of these studies ore: 1o per-
form detailed design studies of the satellite, inter-
ceptor and deployment rockage; to analyze the
design requirements for the support systems; and to
analyze the technical, economic, and operational
feasibility of the system design. A second part of
the study is 1o conduct detailed andalyses, simulation,
and experimental testing of the critical components
and techniques which are essential 1o establishing
technical validity of the design. A Source Selection
Board is currently in session to select the contractors
who will porlicipate in this program. It is expected
that the contractors will initiate their studies in
March 1961 and will continve for a twelve-month
period.

®  Approval is expected within the next month
from ARPA for the initiation of studies of the Ground
Launch Complex, Command and Control System,
and Boosters, Approval is also expected for com-
prehensive operations analysis, cosl/offecﬁvonus,
countermeasure, and reliability evaluation studies,

®. AFBMD has been working with ARPA and the
cognizant Divisions and Centers of ARDC to define
@ Program of Orbital Interceptor oriented applied
research which will provide essential data and tech-
niques. Extensive and expanded effort is required
in: infrared target radiation, background, and
blackout measurement,; hypervelocity kill mechanism
measurements; and in guidance and control, propul-
sion, and Tnfiared equipmént 'lochniquu. A sub-

”ere

L2 =

, < . stantial program of. kil mechanisms, infrared radia-
Possess, however, very attracfive characteristics '

ion, ‘and ‘infrared ‘background measuremants has
bmucommcndodhARPAmdcdoddonhox-

- Pected in Janvary. As other programs are defined

and prepared, they will.be submitted 1o ARPA.. |t -
is essential that this program be initiated ‘as soon

Manogement

®* In October 1960, o decision was reached that
ARPA would retain Program responsibility and fund
the major part of the program in FY 61, AFBMD
was relgined as the execufive Project agency to
infegrate the system and applied research parts
of the program. ' '

® All the work under the present phase of the
Orbital interceptor. program, whether it be on con-
tract with indusiry or placed through another ARDC
organization, is under the technical management
and direction of AFBMD. The Aerospace Corpora-
tion is assisting AFBMD by providing system analysis,
technical analysis, and evaluation services, Under
present plans, this phase of the program will provide
data by Jdnucry 1962, from which an evaluation

operational feasibility of the Orbital Interceptor
system. if feasible, it is. planned to initiate develop-
ment of the system and its support systems by
April 1962, By this fime, progrom responsibility will
transfer from ARPA to the USAF.

Ground Facilitjes

® The large number of satellites required for full
Operational deployment of the system will demand
production type launches from facilities located af
both the Aflantic Missile Range and Vandenberg
Air Force Base. The frequency of launch will require

new facilities at each location,

* A major element of -the- system is the ground

based command ond’ control complex. This complex
will provide the facilities for secure communications
with the satellites so as fo transmit necessary pro-
gramming instructions, and to receive information on
operational staius. This complex will- also, provide
ground links with the Ajr Defense Commander and
the National Space Surveillance Control Center., -
Wherever Possible, existing facilities will be utilized;
However, there will be command and conirol re-
quirements peculiar to the Orbital Interceptor
System which must be designed and procured as
9 separate support system.. '
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Program
Program Administration

® A directive was received from ARPA initiating
d series of system design feasibility studies for the

Orbital Interceptor. A competition will be held to
- select three contractors to perform system design

studies. A Source Selection Board has been es-

tablished to evaluate contractor proposals and

select three who will accomplish orbital Interceptor
design studies.

WDLPR-4-255

¢ Rand Corporation personnel presented the pre-
liminary results of their analysis of the Orbital inter-
ceptor System to AFBMD on 4 November. This study
is being performed under contvact to ARPA. The
Rand Analysis is scheduied to be completed by
18 November.

. OnlSNmmbcr,AFlMDpnmhdapro-

" posed hypervelocity kill mechanism program for

Fiscal Year 1961 to ARPA. This is a confinvation of
the present kill mechanism program initiated by
AFBMD in July for use fh the Orbital Interceptor
project.
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fional biomedical (Mark 1) recoverable capsules on
DISCOVERER flights in CY 1961. These additional
flights will provide much needed deota to support the
logical follow-on Advanced Capsule Program. -
Another program areqa is the deveiopment of ad-
vanced biomedical capsules and Jife support sys-
hmsthcfecnbouudforoliooshonwﬂuolnm-
tional Space System (BOSS). A study contract with
Lockheed Missile and Spacs Division has culminated
in @ mockup of a capsvle for support of q fifty-
pound primate for long periods of time in the space

. environment. Sophisticated inquiries concerning the

response of the animal to that environment will be
made during such flights,

Subsequent work will lead to a completely func-
fional nonflyable prototype which will be put through
performance stafic test in thermal, altitude, acoustic,

H

|

and gaseous environment management. A Develop-
ment Plan to program such a copsule info a Bio-
astronautics Operational Space System for space :
exploration - Is being prepared. This plan will be
ready for review in Janvary 1961.

Biopacks

* Bloastronautics information is being collected from

packages on DISCOVERER, ATLAS-E Pod and RVX-
2A flights. By coordinating efforts between the
School of Aviation Medicine, Air Force Special Weap-
ons Center and the Geophysics Ressarch Direc-
torate, a series of experiments were’ scheduled o
investigate biological aspects of ambient space
radiation. These experiments have been made ona
man-contract-basis using Government Furnished
Equipment and in-house research funds.

\

Monthly Progress — BIOASTRONAUTICS
Program

Mark If Capsule Tests

® A completely successful orbital simulated test
of the Mark Il biomedical capsule with a live female
Rhesus monkey passenger'was conducted late in
Odobor.momonkcympullnfbolifoeolloﬂbo
capsule at Vandenberg Ajr- Force Base during a

- simulated launch countdown, The sealed capsule was

then flown to Sunnyvale and placed in the high

altitude temperature simulator. The primate was de- .

pendent upon the life cell for its existence thraughout
the 65-hour period. This is twenty percent longer
than required by project specifications. The 42 hours
the capsule was in the chamber is the longest time
in the United States space programs history an
animal has been confined under orbital conditions.

® The primate emerged from the life cell in an
exceptionally vigorous condition. She._lost about a
half-pound in weight, as expecied, and exhibited
very mild effects of exposure to carbon monoxide,
The results demonstirated that the capsule can sustain
a primate in safisfactory condition for a_ longer
period than required by present DISCOVERER fiight
objectives.

®* A full duration test was conducied beginning
7 November simulating o one-day mission with q live
monkey in the life cell of a Mark Il biomedical cap-

- sule. This test was successful in sustaining the animal

in a healthy condition under simulated orbital con-
ditions. On 8 November, after nearly 29 hours in o
simulated space environment the capsule was re-
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moved from the dmmﬁcr and, shorlly after midnight,
the .animal was removed from the capsule in good
condition. During the test, the nifrogen level in the

- capsule atmosphere increased above normal because

of minor leaks around an elecirical-connector. How-
ever, the leaks did not result in stopping- the op-
erations. .

Mark Il Cell Oporgﬂon
® The life cell uses a closed cycle ducted air
regenerafion system pressurized fo approximately

. one-half atmosphere. During normal operation, the

cell atmosphere conhlm a mixture of oxygen, car-
bon dioxide and water vapor. Some carbon mon-
oxide is also present. The mixture is regenerated by
the chemical action of lithium hydroxide, lithium
chioride and activated charcoal. Pure oxygen is

- introduced into the system by a pressure regulated

valve,

* The monkey is trained to operate a lever in re-
sponufonrodlighcwhichcanbotumodonbythe
vehicle programmer or by command from the ground.
The purpose of the lever device is to provide a
psychomotor performance measure, to permit the
svaluation of space environment siresses upon higher
order functioning 1o be made. The primate must .
opmhthohnrbuckgndfoﬂhoslongcstho _
light is on. If she holds the lever in any position

longer than 2% seconds, she receives a shock. A

feeder provides pieces of paraffin-covered apple at

regular intervals throughout the fest. The animal is
instrumented to provide data on her condition and

o camera photographs her every three seconds

throughout the mission.
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Figure 3. Biomedical recoverable capsule life sup-
port system (left) for « pound monkey. Monkey
os smpport ,Mrm"bmnkpka
k:ulhﬁo.n'tlklbch'hull.lvbntbcnd
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A scientist ( ; ¢) checking th, ?

of sbe air wikbie the repeade: i) T porrerdines
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LIFE CELL

CHEMICAL LOADING PORT

% The air condisioner assembly from the lifs cell, with mejor perts lubeled,
The o the U b « chemical ation over
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SPACE PROGRAM BOOSTERS
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program boosters
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® The primary pacing factor in the accom-
pli:hmoftpaoomi_sdomhacbnn,ondfor
. some time will continue 1o be, the availability
- - -of Air Force bollistic missiles ond upper siages;
to boost the payload vehicle. Space flight plan-.
4 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 fo incorporate rapidly.
those advances in the state-of-the-art which,
increase the potential for reliable and pre:
dictable space research.

® Because of the wide range of its aclivities,
AFBMDhcsaccumdmdcbmdbouohxpo-.
riance in booster selection for space missions.
. Experience in bollistic missile R&D programs.
and in development of upper siage vehicles:
have provided much information. Reseorch:
— programs in the propeliant and materials orecs.
also are providing new capability for spacs.
ressarch. The number and variety of boosters;
_ available permit the selection of a combination
v of siages tailored to provide specific capabili-,

ties for. spacific missions.
- ® The following pages describe briefly the,
booster vehicles. currently being used by AFBMD:
to support military and civilian space pro-
grams. Nominal performance dota is given fo
permit nominal comparisons of vehicle capa-
bilities. Specitic qualifications are made where

necessary for clarity.




DM-21A 108,000 povads
.M!I 107,720 poends
DM-18 MB-3 Block
DM-21 MB-3 Block
{only 4 missiles)

: MB-3 Block
DM-21A MB-3 Block
foel

[ T8
. LOX

Guidance - Beill Telephone
hbonbrla or aviopiiot enly
Used u"nuhm for:
DISCOVERER'
ABLE.3 and -4
TRANSIT
CouRriEr
TIROS :
NASA/AGENA 8 :
DELTA

Serles DATIAS  MA-2

ool r4
Oxldizer Lox

Guidance — Radio-inertial
General Eleciric {redar)
Burroughs Corp. [computer)

Used es tirst stage for;
SAMOS
MIDAS

COMMUNICATIONS
SATELUTE

No. 163 was used.to boost the DISCOVYERER ! into orbit on 28 February 1959. Since
then, the THOR has become operational as an IRBM and has been very reliable
o @ tpace flight booster. During 1959 all THOR boosted space flights achieved
successful first stage performance. THOR performance has been increased through

- waight reduction modifications and use of R-1 (instead of RP-1) fuel, A modified
. THOR, designated DM-21 (used with an AGENA second stage), incorporates a short-
ened. guidance compartment and additional weight reduction changes. A later

version of the DM-21 pro-
vid;lu an increase in thrust fo
167,000 pounds through
installation of the MB-3.
Block !l engine. The DM-
21A; used with the ABLE- -
STAR second stage, has o larger transition section than DM-1 8/DM-21 and does
not incorporate all the weight changes effective on the DM-21,

T™HE ATLAS ICBM, providing over twice the thrust of the THOR, is being used as
the first stage booster for the three Advanced Military Satellite Programs and for

-, . Project Mercury man-in-space. The first ATLAS boosted space flight was launched

from the Atlantic Missile Range on 18 December 1958. Dosignqhd Project Score,
this -vehicle (ATLAS 108} Successfully placed a communications . payload into
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

ATLAS-boosted flight test vehicle in Project Mercury was launched on 7 September .

~ with test objectives satisfactorily achieved. ATLAS performance on both the 26
February and 24 May MIDAS launches also wos satisfactory. Future flights will
use modified  ATLAS series “D” missiles to carry increased payload weighis.
Project Mou:cum boosters also include ' -
abort-sensing and other pilot safety
features. The success of the ATLAS
boosted space fiights to date plus
the performance and reliability being
demonsirated in the ATLAS RED flight
test program, lend confidence in this
booster as a reliable means of fenl-;
izing advanced :spoco obpchvu
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Although originally designed as the basic saf.
ellite vehicle for the Advanced Military Satellite
~- Programs, flight testing of the AGENA was accel-

 AGENA

erated when the DISCOVERER progrom was Lockheed Missile and Space Division
created, using the THOR/AGENA combination. Engine manufacturer:

Because of its availability, the Bell Aircraft
LR81-Ba-3 rocket engine wos selected for AGENA
propulsion, and later modified to use unsymmet-

Sell Aircraht Corp.

“A” version 14 feet

rical di-methy! hydrazine instead of JP.4 fuel. Wvesion  NMStewr

" Subsequent modifications resulted in the AGENA Diemeter 60 inches
“B" configuration, in which propellant tank w
capacity was doubled and the engine modified "A.'".:niu 7.987 pounds

—  to provide single restart and extended burn capa-
bilities. The increased. performance of this design
greatly enhanced the Potential of the THOR/
AGENA combination. An optical inertial system

. for guidance end orbital attitude control waos
developed 1o meet the critical orbital eccentricity
and attitude requirements for the programs in-

" volved. Gas jets and reaction ‘wheels are used

*8" version 14,800 pounds

Engine

“A" version YLR81-Bo-5

“B" version XLR8)-Ba-7*
XLRS81-Ba-9**

Fuel
Unsymmetrical Dimethyl Hydrazine

Oxidixer
Inhibited Red Fuming Nitric Acid

fo confrol aftitude. Payloads may be installed Geidance Optical-inertial
on the forward. equipment rock or distributed Used a3 second stage for:

-~ throughout the vehicle. The flight test program DISCOVERER
also has been used to develop o recovery capa- m

bility for o payload capsule which is ejected
from the orbiting satellite, © NASA/AGENA "B

The ABLE-STAR upper stage vehicle contains an AJ10-104; propulsion system which
is on advanced voniqn of earlier Aerojet-General systems. . In addifion to providing

" increased performance capability, the system includes automatic starting, restorting, Aerojet-General
shutdown, ground control, coast period pitch and yow control, and ground monitor- ,
ing systems. Propellants are fed 1o the thrust chomber by a high pressure helium Height 14 feet 3 inches
— 90t system. The thrust chamber is gimballed by hydraulic acluators o provide pitch . o4 o inch
and yaw control during powered- flight. Roll control during powered flight is ameter o6t 7 inches
achieved by expelling nitrogen through a system of nozzles in response to elecirical , Woight 9772 pounds
- signals. Roll control during coast periods uses o parallel circuit at lower thrust, Atti- .
tude control for coast periods up to one-half hour provided.in the current design can !nol':.m C.”::::-IN
) . . . with ot i
- be extended by increasing the nitrogen supply. A Expansion Ror g
- Foel
Unsymmetrical Dimethyl Hydrazine
. ‘Oxidizer '
Inhibited Red Fuming Nitric Acid
Guidance
STL ABLE Guidance System
Burroughs J-1 Compyter
Used as second stage for:
. TRANSIT 18, 24, 34, 38, 4A
COURIER 1A, 18

N3




ABLE Vehicle

The ABLE Upper-stage vehicle has been flight tested suc-
cessfully as the second stage on THOR re-entry vehicle
tesis, ABLE Projects and TRANSIT 1A. The vehicle uses

AJ10-42 or AJ10-101 propuision systems (improved '

versions of systems used originally on the Vanguord
Program), guidance systems, and elecironic and instru-
mentafion equipment. The ABLE vehicles are guided
during second stage engine burning. Vehicles using the

Contracier:

Asrojet-General Corp,

Height 18 foet 7 inches
Diometer 4 feot 8 inches
Welght

AJ10-42 4622 pounds
AJ10-101 4178 pounds
Fuel

Unsymmetrical Dimethyl Hydrazine

‘Development of the Allegany Ballistics
Laboratory X-248 engine for the Van-
guard Program was accelerated when it
was selected as the third siage 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 simviating approxi- -
mately 100,000 feet altitude, Design
modifications involving the igniter,
noizlo, and internal insvlation were
found to be requiud. The modified
engine performed with complete satis.
faction on the successful flight of ABLE-1
and subsequently on ABLE-S"cnd ABLE-4
THOR.

N4

J—
!

] 1 9 .é'“"‘rn!;—\’ .
Egi'és‘”f{j S

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 payload.
On flight vehicles using the AJ10-42 propulsion system,
anly the third stage and payload are spun prior 1o second
siage separation by a spin table bearing system located
at the second to third stage separation plane. Only minor
differences exist between the two propulsion systems,

Oxidizer
Inhibited White Puming Nitric Acid

Guidance

AJ10-42

Rodio-inertial (8T1)
Al10-101

Advanced Guid. Syst, sn)
Computer Burroughs J-1)

Und'unu-dlhphp
AJ10-42 — TRANSIT 1A, TIROS
© AJ10-101 — ABLE 3 ond 4

'ABL 248
Vehicle |

Convacton:
Almuylclhﬂe.hbombry
Hoight 4 feet 10 inches
Diemeter 1 foot 6 inches
Weight 315 pounds
”.‘.!M stoge on:
ABlE3and4 - -

| TRANSIT 1A, TiOS
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o000
- THOR a¥ om-18 UM ppygy DM-21A . ATLAS 4 ...,
Weight—dry 6,727 6,590 6,950 Weight — wet 15,100
_ Fuel 33,500 33,500 33,500 Fuel 74,900
Oxidizer 68,000 68,000 68,000 Oxidizer 172,300
TOTAL WEIGHT 108,227 | 108,090 108,450 |} TOTAL WEIGHT 262,300
’ Theust-lbs,, S.L.
- Thrust-lbs., S.L. 152,000 167,000 152,000 Boost 356,000
Spec. Imp.-sec., S.L. 247.0 247.8 247.0 Sustainer 82,100
Burn Time — sec. 163.0 152.0 163.0 Spec. Imp.-sec. -
—_— : Boost 286.
Sustainer 310
—— NOTES | A G E N A wAM wge .
@ Payload weight not included. Engine Model YIR81-Bo-5 | XIR81807® | x1R81.80.00
- Does include conirols, guid- - ‘
ance, APU and residual pro-
pellants. OWeight— inert . 1,262 1,328 1,346
' ' impulse propeliants 6,525 12,950 12,950
" @ Does not include THOR m«pm' 378 5N 51
adapter (225 lbs.) or ATLAS ‘
adapter (315 Ibs,). STOTAL WEIGHT 8,165 14,789 14,807
-~ Single restart capability. Thrust-ibs., vac. 15,600 15,600 16,000
® . Lty Spec. Imp.-sec., vac. 277 277 290°
® Dual burn operation. Burn Time—sec, 120 2400 2409
~  (® Allegany Ballistic Laboratory. ’ '
= i | AJ10-104 ®
AJ10-42 B AJ 10-101 ABLE.STAR ABL 248
Weight — wet 1,247.1 " 847.9 1,297 59.5
Fuel 875.1 869.0 2,247 D | 4555
-- Oxidizer 2,499.6 2,461.0 6,227 ' (solid)
TOTAL WEIGHT 4,621.8 4,177.9 9,771 ’ 515
"~ Bumout Weight , 1,308.6 944.1 1,419 50.5
_ Thrustlbs., vac, 7,670 7,720 7,900 - 250.5
' Spec. Imp.-sec., vac 267 267 278 3,100
. DISCOVERER (1 thry 15) . . . . . . A€ MDAS(1and2)...... ... DE  ABlE4and-5........ . D-J-L.
DISCOVERER (16 thry 19) . . . . AF MIDAS (3andsubs) ... ... DG waANsITIA .. ... . .. AH-L
DISCOVERER (20 and subs) . . . .p.G SAMOS (1 thru 3) ..., ... ... . D-E  TRANSIT1B, 24, 3A, 38, 4A .. .c.x
COMM. SATELLITE . ... ... ... D-F  SAMOS (4 and subs) . .. .. .. b6  coumer ....... .. cK
- COMM. SATELLITE . .. . .. +++D-G ABLE-), .3and.4........ ARl mROS ..., 0 A-H-L
v : -
. ... ..
- ST

mMOD>D-1wn TZO0OAmwn

MQAD-AWn O =T
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