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ADVANCED RESEARCH PROJECTS AGENCY
WASHINGTON 25,p, ¢,

July 28, 1959

| MEMORANDUM FOR‘ THE SECRETARY OF DEFENSE

SUBJECT: ‘Progress Report on Military Space Projects for
Quarter Ended June 30, 1959 ‘

This transm}ts the Military Space Projects Report for the
quarter ended Jyne 30, 1959,

. Project TIROS (meteorologieal satelliie) and Project CENTAUR
(high eénergy upper stage) were transferred o the Nationa] Aeronay .

respectively. Therefore, thig is the last fime progress on these
Projects will he included in this TEpOTt. However, because
pPotential military application, the Advanced Research Proyects
Agency wil} maintain close liaison with the National Ac TOlauiics ang
Space'Administration in order to keep abreast of Frogress ipn these
two importans Frojects,

Highlights of major events to date are br._aeﬂy Covered in the
accom'panying draft of your letter of ‘.;ransmit.’;a},of the Teror:i o the
President
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THE SECRETARY of DEFENS,
WASHINGTON ST

Dear Mr. President: }

Iam forwardin_g herewith the Military Spa
quarter ended June 30, 1959,

The DISCOVERER II satellite was s»uccéssfully launched ip
orbit on April 13, 1959, from the Pacific Missile Range.
mand reset failed to adjust to the actual orbjt period
planned:; consequertly, the biomedica] capsule wag not eje
Técovery area. Search ObPerations failed to locate the cap

failed to achieve orbit. -DISCOVERER vV, originally scheduled for July 1, .-
1959, has been Postponed until July 28, 1959,

missile, the first MIDAS (very early warning satellite)launch has beep
delayed two months to January 1960, :

satellite) Project with polar orbiting satellites capable of
and ferret Teéconnaissance functions. The first flight is g
1960. ’

_ The first two of the eight engines for the SATURN {clustered bo
- -Project have been successfully tested at the Army Ballistic Missile Agency,

Development of the navigation and communication satellites is in the hard.
Ware stage and continues on schedyle, t

Oster)

: ‘ rierly report,
project TIROS (meteorological satellite) was transferred to the Nationa] Aero-

‘nautics and Space Administration effective April 13, 1959, In addition, proj -

ect CENTAUR, the high energy upper stage, wasg transferred io the Nationaj
Aeronautics and Space Administration at the close of this quarter, '

Faithfully yours,

/s/ Thomas S, Gates
Deputy

The President
The White House
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PROGRESS HIGHLIGHTS (/ &

During the Qu'arter‘Ended June 30, 1959

On April 13, 1959, DISCOVER.ER II was Successfully launcheg
into orbit from the Pacific Missile Range, The TeéCoverable capgsyje
_ , ver, and an intensive
search was unsuccessfyl, Although DI_SCOVERER III and DISCOVERER
IV, launched June 3 and June 25 respectively, €Xperienced Succesgsfy]
ascent,- S€paration and orbjt boost, these vehicles failed o achieve orpijt,

Launch of the initial SAMOS reconnaissé.nce satellite formerly
designated SENTRY, is scheduled for April 1960 .and Will contain boty
visual and ferret payloads, - : :

The firgt flyable infra-red 8Canner for Phase I of the MIDag infra.-
red reconnaig gance satellite Program wasgs delivered in June, and the
first satellite launch is scheduleq for January 1940, Delay of approx-
imately two months ig due to conflict in pad scheduleg and to difficulty in
the ATLAS-D program, :

- Transfer 1o NASA of the meteorological satellite project (TIROS)
was made in April 1959, . : :

Launching of the first navigation satellite (TRANSIT I) is now
scheduled for mi.d~Sep1’;ember.‘ The satellite €quipment is ip final as-
seémbly and test, '

February 1940, Launchings of instantaneous Tepeater satelliteg are
scheduled to begin in late 1960,

The combined MINITRACK-DOPLOC fence, a portion of Project
SHEPHERD, continues to successfully track satellites in Space,




complete and al1 major structural drawings for the SATURN test
~vehicle were released, '



TOPICAL.SUMMARY
DISCOVERER PROJECT

( COMPONENT TESTING SATELLITE) | N e
!EI‘RODUCTION
Project Objectives- - The objectives of the Discoverer Satellite Pro-
DeveloP ment and ject are to conduct research ang developrnent
ling of “ompon- °n components, €quipment, instrumentation,
ents for Military Propulsion, data processing, con Wnications
poace Technology and oberating techniques. Development testing

Program. . will be conducted in a secy
- development schedules, Developmen

major contributions to many advanced militar
Space systems, For €xample, MIDAS, SENTRY
and the SAC Recall Communications Satellite ‘
will all yge the basic satellite vehicle, ang to
varying degrees, Components, communications,
tracking equipment, and Operating techniques
developed and tested in thig Program,

The Discoverer Project is characterizeq by an
Open-ended series of Space flights which will
be utilized for testing classifieq equipments
within the Space environment, The Program
permits varied tegt conditions which wil dupli -
cate the actual Operating conditions of the space
€quipment being tested. All of the earlier

Flight Schedule The current schedule for the Di'sco

year 1961;. thevmajority of which will be in
fiscal year 1960, ' :



DISCOVERER 11
successfully
achieved polar
orbit,

Orbit, ejection,
and re-entry as-
pects successful,

Capsule did not
impact in recovery
area; search unsyc-
cessful,

SEERET

ISCOVERER FLIGHTS ~

DISCOVERER II

959, DISCOVERJ?R II was syc-

T bt Ao -,

cesstully iiii?i?@i?&&%ﬁﬁ:ﬁpﬁﬁmaw.lv.
SIXinutes after being launched from
YandenBerg Air Force Bage. Ths 1,858 1p,
DISCOVERER If vehicle, Containing 6, 35> 1bs,
of Propellants, Separated from the THOR

booster and coasted to near-apogee altityde

On Apri113, 3

————cesstemen o S

A reset €rror.introduced into the satellite timer
by ground command on the secong Pass. how-
eéver, made it impossible to adjust Cap:zule
ejection to permit impact within the pPlanred re.
covery area, and the automaiic ejection Program
took effect. Baged on the known orbit character.

Occurrence, it wag calculated rhat the capsuie
would impact near the Arctic Cirvcle, A 1e.,., €&

Parachute. Search activities conducted by the
Norwegian governmens and the U, S. Ajr Force
throughout the “xtremely rugged, srow-coye red,
Spitzbergen area Were unsuccessfy),

4
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Radar and tele- Telemetry, raday beacon and Continuous-waye
~metry contact beacon operation Wwas excellent thoughout the
excellent. ~ lifetime of the batteries, Telemetry and raday

beacon were Operative until afte the 25th pass
(about one and one-half days), confirming pre.
dicted battery life. The continuous-wayve beac

-

which operatesg from its own battern, : RS

N ‘ arctic region becauge of its orbital Plane in
G, . ;{, relation to the Sun, was sighted Tepeatedly ip
' that area, It was last seen at the South Pole o

’ atmosphere the next day,

Changes made to Steps have been taken to preven

prevent recurrence the error which caused loss of e

of error, - control. The interim timer installeqd in the
vehicle has been replaced by the more sophis-
ticated Fairchild timer, Previously Planned for
installation in DISCOVERER Iv, TR

DISCOVERER IIi

DISCOVERER 11 . DISCOVERER ITT was launched from the Pacific
failed to achieve Missile Range on June 3 after three unsuccessfy]
orbit, _ attempts during the Previous two weeks,

Inclement weather and minoy technical difficulties
with the lift-off staging caused the POStponements
Launch, ascent, %#&paration, coast, and orbita]l
boost were accomplished ag Planned, A_lfregnature
satellite engine shut--down_ resulted in failyre sn
achieve required orbital velocity, and impact
occurred approximately 30 degress south of the
€quator. Indicatiors are that ﬁ_x_e_l_“e:-gl}aus“gion was
the cause of Premature shut-dowr,, since fuel for
additional burrirg should have been Present in the
tanks at the fime of shut-dawn.

DISCOVERER iv

-DISCOVERER 1v DISCOVERER 1v was launched on Jure 25 from
failed to achieve Pacific Missile Range 1Sece Figure 1), Launch,
orbit, ascent, separation Coast, and orbit bbost were

5



Vehicles on hand
at Var-.de.n.berg, Santa
Cruz arnd Palo Alto,

Successiul data
obtained from '"Me-
chanical Mijce" on
DISCOVERER 11
Light,

Live mice data
successful on DIS-
COVERER III flight,

SECRETF-

successfully accomplished, However, +p, vehicle
failed to achieve arbi:, A detaijed Teview of
DiSCOVERER 117 a4nd -V flight rece rds is bej
made since reither vehicle achieved orbit, in
Spite of Successful systems ard cOmponent Oper-
ation., Severai medifications are pPlarned :o
increase the Probability af achievirg orbit, such
25 a charge ir fyel and a reduction of weighs in
orbit. Launch of DISCOVERER Von July1 has

been Posiporied until this Teview has been cem-
Pleted, o

l".l.g

FUTURE FLIGHTS

DISCOVERER V g insialled on 4 V.—u:denberg Air
Force Base laurch pad,  Tun additiona} saielliteg
are at Vandenberg un.dc-.r.going Pre-mating checks
At Santa Cruz Test Base {SCTB), iwo vehicles
are installed in tegt stands awaiting atCeptance
testing., A third vehicle is ready for installation
when a siand becomes available, Four vehicles
are at the Modif.ication and Checkout Carter at
Palo Alto, '

BIOMED;CAL RE COVERY PROGRAM

Extensive testirg of the Biomedica] Revevery
Capsules js being cendurnted. "Mechanical Micen
imulti-vibrators €mitiirg 4 pyige simiiar to the
heartbeat of live mice) were ¢y tied in ihe DiIs-
COVERER 1 EeCovery capsule irstead of 3 live
payload, Telemetered g; ta showed 'x-i:ﬂt;.:.iiy on
ali channels during the flipht,

Live mice, coff;air:f.-‘d in the iie -teil o D.:ZSCO\/"ER_—
ER 11, were it a satisfac:tcrfy corditicn th roughout
the period of teleme try veception and the: r ba.
havior was asg predicied, The arimals sustgired

1 G acceleration during THOR beost ard aboy
eight minuies of weightle s SUES: brtweer the starr
of coast and Te-eriry, P‘notqgraphs ci a bia-
medical Package may he seep ir Figure 2

£,

) 5
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Down-range radar
station needed for
additional DISCOVER-
ER Flight Data.

Modification of two
tracking and recov-
€ry vessels es-

sentially complete,

Operationally-ready
recovery forces
continuing training
programs,

SECRET

TELEMETRY AND TRACKING

Flights of the first three DISCOVERER vehicles
revealed that additional radar data is required
immedia.tely after orbital injection to obtain precise
calculation of orbital trajectory. During the
critical two minutes after satellite engine burn-out,
the vehicle passes beyond range of the existing
radar, Surveys have indicated the de sirability of
locating an additional station on tke souihern tip

of Baja, California. This._possibility is bex’.ng
actively explored, '

Modifications to two VC-2 vessels for use in
tracking and récovery operations were compleied
during the latter part of June with the exception

of installation and testing of certain direction
finding equipment, Both ships departed for San
Francisco on June 28, 1959, and were scheduled

to arrive at Pearl Harbor on July 3, 1959, They
will be under operational contro] of the Commander,
Pacific Missile Range. While these ships are
designated for tracking and recovery operations for
several satellize Projects, their iritial use will be
associated with the DISCOVERER Program,

CAPSULE RECOVERY TRAINING

The recovery forces, although ope rationally-
ready, are being giver full-scale trairing ewer:iges
involving locatior and recovery of capsules dropprd
by parachute from B-47 aircraft, Progressive
Improvement has been demonstrateg in both air 4rd
S€a recovery t-ainirg missions. Abour 90 percent
of air pickup attempis were successful this quarier,
as compared with less than 50 percent durirg the
first month of training, :




" Project Renamed

SAMOS to provide
both Visual (Photog-
raphic) and Ferret
(Electronic) data.

Ground acquisition
of data by capsule
recovery and by
readout,

SAM_O_S PROJECT

(FORMERLY SENTRY)

earlier all-inclusive connota ti
the SENTRY fitle, e

e o s P

The objective of the SAMOS project is the de-
velopment of a reconnaissance system gtiﬂl_i_.zi__ng._ '

polar o.rbiti.{;g_vquge,.llit_gs to collect and procéss
Vislal or photographic data and ferret or
electromagnetic data. Specifically, the SAMOS'
system is expected to acquire a great amount

of technical intelligence, re sulting in a more
PTECISE Kriowledge and evaluation of enemy
military and industrial - ength and their de-

' plloy:r:gqn."c; -. The data obtained should enable the
United States to do a better target analysis Job
and to detect and identify unknown tar gets,
Information obtained will provide evidence of
build-up and consequently relatively long-lead
warning of aitack, '

Two approaches are being developed for acquis-
ition of intelligence data: (1) the recovery system
in which a data capsule is ejected from the
satellite upon command and physically recovered,
and (2) the electronic data readout system in
which all data is transmitted upon command to
ground Stations, The recovery system is iised
for photography and the data resdout system for
Both photography and ferret. The recovery system
Will"Bé used when rapid time response is not
necessary, thus permitting collection of data over
a large geographic area at a rate which would

exceed the limits of a readout link capability. The

)




oy

Figure 1

Film series
of DISCOVERER 1V
launching from
Vandenberg ArB,




BIOMEDICAL PACKAGE

Yew. iy Surgeons implanting
v o ransmitter electrodes

inId 5.0 =i,

Examination of food pack prior

to installation in viability capsyle.

Numbers identify wave lengths R
assigned to different subjects. '

Life cell placed in altitude chamber
prior to test.




Flight Program

Initial flights to
have both visual and
ferret capabilities,

T
SN
(g <;&;\
2 3
(2N -
o

Visual payload to
utilize wideband
data link.

Recovery Payload:

"The program initial]
- Current program reviews of payloads planned

. may reduce this to 18 launchings, The first
launching 75 scheduled To7 April, 1960,

included 22 launchings,

AL TN, Lo,

SAMOS PAYLOADS

GENERAL

A dual payload,co-nsisting of companents of both

visual and ferret systems, will be used on the
initial dev.elopz_ne-nt flights t
When in orbit, both the visual

visual payload will then be Permitted to operate
without interference and will have a useful life
©of 10 to 15 days, depending upon the power supply

A wideband data link will be used for the visual
Payload ground-space Ccommunications, This
link includes a payload camera, using strip film

video signal is then conve rted into modulated

lines and displayed on a kinescope. The kinescope
lines are photographed by a 35 mm continuous -
strip camera which records the images asg a
series of positive frames,

Bids for development of recovery payloads have
been received and are being evaluated, The
design objective for the recovery camera 'is to




- Flights of first
visual Payloads (E-1)
to be used for com-
Ponent testing,

E-1 dummy,payload
complete; ground
€quipment Progress
is substantial,

Assembly of E-]
Package is underway,

E-2 payload goal is
to achieve 20-foot
ground resolution.

E-2 payload in ad-
vanced design stage;
some fabrication
Started,

All detail ang assembly drawings for the £. >

Payload camera are finishegq,

aging of the Optical system for 1}

Hardware pack-

length lens was accomplished and collimato

testing indicatesg Performance

10




No Objectionv To Declass;

Ferret payload
provides for three
progressively more
sophisticated ver-
sions,

NRO-25x1

Ferret payload
work Proceeding
on schedule,

Program requires
extensive ground
data handling net-
work,

Control equipment
being developed for
‘tracking stations,

A study of the re

Payload. Ag sembly dr
Payload daty ha.nd.ling unit an
g equipment haye been Telea

awings
d ground

data handlin sed for

fabrication.

FACILITIES AND SITES
T2 SITES
TRACKING

The SAMOS pro gra

™M requires an ex
ground data handling

network

tensive

to be locdted'
stationsg are
ern, western, ang Central

d States, In addition, use wil)
ERER facilities as applicable,

at Sunnyvale, California.
Planned for the east
regions of the Unite
be made of DISCcov

'I'racking

UWirements jop data ob
Ng stations hag resulted in the
ent of the Prograrnmable Inte-

em,

q
required by track;

start of developm
grated Control E
equipment

tained ang

No Objection To Declassification 2001/08/08 - NLE-114.004-14.2.5




Construction of
c‘ontrol center near-
ing completion,

Launch pad to
be completed in
September,

12



Figure 3 - Mockup of SAMOS (E-2)
' Visual Reconnaissance
Package .

Al

-




MI‘DAS PROJECT
(VERY EARLY WARNING SATELLITE)

INTRODUCTION
MIDAS will provide Phase I, and a more advanced Phase I series
early warning of of ﬂights_ éxpected to follow it, are aimed towarq
Ballistic Missile establishing a ;-eliablg gpe_;atiqngl_“satelhte_-.-borne

attack, missile-alarm capability in the 19

operations Centers, Providing maximum ajert
time for retaliatory forces,

FLIGHT SCHEDULE

First flight sched- The MIDAS Phase 1 program involves four ATLAS
uled for January 1960, boosted, low-latitude, low-altitude (300 to 700

——. -

date for the first MIDAS Jlaunch. |
MIDAS COMPONENT STATUS

Program, indicate that January 19@50.__;.5_;119»@;;;9s__f,

GENERAL
First MIDAS All aspects of the MIDAS satellte vehicle remain
satellite shipped on schedule. The first MIDAS satellite Was shipped
to Modification ~ from Sunnyvale to the Modification ang Checkout
Center, Center at Palo Alto on June 25, .

13



Development of
restart engine
initiated,

The first flyable

infra-red under-

going test,.

Facilities for
Phase | include
AMR, Palo Alto,

PMR and Hawaij.

4

SEeRET

PROPULSION

INFRA-RED SCANNERS

The first flyable infra-red Scanner for yge in the
first Phase I flight, shown in Figure 4, was
delivered early in June. The unit s undergoing
tests at Lockheed Prior to being installed in the
satellite. A test to check for Possible Pick-up

facilitieg:

1.  Atlantic Missile Range - .I'..aunchv and readouy,
of data from satellite in orpy;., ’

2. AMR Down-Range Stations - Tracking 4y ring
ascent and through orbit in_iec:r.ior;,: readout
of exit telemetry data,

3. Development Control Center (Palo A} .»‘.o/Sun_r;‘y...
vale) - Operations control; groung Presen-
tation in rega] time and analysis of wnfra. peg

4. Va.ndenbe_rg Air Force Base - Tracking:
ground Presentation of infra-red data i real
time, satellite interim timer command, infrs.

red scanner tommand.

14
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Churchill anq
Frobisher, Canada,
being considered for
Northeast Atlantic
readout sites,

Donnelly Flats,
Alaska, selected as
North Pacific readout
site.

United Kingdom site
selection initiated.

Churchill ang Frbbibsher, Canada,

Donnelly Flats, Alaska, was selected as the site
of the North Pacifjc readout station, Design of
this facility hag been completeq and construction
will be started during July with an expected
occupancy date of June 1960. :

dom during July,

15



Figure J . Infrg-
first Mipag

red §

canner for



PROJECT TIROS

(METEOROLOGICAL SATELLITE) |

TIROS Project Project TIROS, the me

transferred to Program, wag transferred to NASA early in
NASA April 13,1959, the report period; therefore, no. specific

can be included in this report,

Department of Because of the potential military application of
Defense participation 4Anformation to be obtained from thisg Program,
will continue on a however, Department of Defense Participation
limited basis, will continue, :

in two different ways: (1) membership on 3 joint

Department of Defense - NAsA advisory group; apgd
(2) continuation of work initiateq in September 1959
regarding data reduction, proces sing and analysis,
Techniques for fy]) military utilizat;

16



PROJECT TRANSIT ..

(NAVIGATION SATELLITE)

Objectives

Assignment of
responsibility:
Bureau of Ordnance
for satellite; USAF
for launching,

First launch in
September_.

Objectives of first
navigation satellite,

Development and
design work com-
pleted.

A
[

o

INTRODU CTION

Additional launchings are planned ip Fiscal veay
1960 and Fisca] Year 1961 +o more fully deve

lop
and utilize the satellite navigation technigue

S5..

Objectives of TRANSIT I are: o determine ang to
correct for refractive €Trors of sigrals Passing
through the ionsphere, to initiate geodetic megg-
urements and analysis, to demonstraie navj
burposes, feasibility of Doppler techriques for
Precision, and to perform an infra-red scanner
éxperiment in support of the MIDAS Project,

SATELLITE DESIGN AND FABR: CATION
.

Dévelopment and design of the antenna, trarg.



Period. Construction of the Payload for TRANSIT

Iis completed and final testing is under way. A
cutaway of the TRANSIT I satellite may be seen

in Figure 6. ot
TESTING '

Launching vehicle The launching vehicle,

enroute to Cape - technical test objectives and the Operation plan
Canaveral. _ are enrouie to the Test Dir :

Vacuum chamber A test chamber capable of simulating the vacuum,
in service, solar rudiation, and temperature extremes of
: outer space has been constructed and is being
employed for vigorous testing of the Complete
satellite. A complete satellite has succes sfully
met the launch acceleration requirements in the
giant centrifuge of the Naval Weapons Plant,

Vibration testing The electronics equipment and structures were

in progress. tested under the conditions cf vibration expected
during launching, The satellite now meets a]) the
environmental requirements which have been
specified by the agencies concerned. Stabilization
of the third stage of the Jaunching vehicle 1s accom-
plished by spinning the rocket and satellite, Thig
spinning, if not stopped after the satellite goes into
orbit, would adversely affect interpretation of the
satellite signals, A mechanism for ""de-spin' of
the satellite has been rested successfully,

MATHEMATICAL AN’D'MACI{[NE COMPU’I‘AT ‘ONS

New satellite com- The analytical and machine computation efforr has

putihg process resulted in development of a satellite tracking

developed, computatioral process which is économacal in
machine computational requirements, A mathe -
matical process has been developed for tracking
refractive index of the ionosphere as 1t affects the
signal. Computational pProcedures have been pre-
pared for the navigation experiments and geodetic
determinations to be performed on rhe signals from
the satelliie,

18
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FACILITIES AND SITES

Fixed ground sta- Fixed ground stations for Precise tracking of
tions established. the satellite have been established at the
. University of Texas, Austin, at the New Mexico
State University, Los'Cruces, and at the Applied
Physics Laboratory, Howard. County, Maryland.

Mobile stations  Two mobile stations ar
nearing completion. Arrangements are bein

be accomplished by September 1, 1959. The Ar-
Force Cambridge Research Center will furnish
optical tracking information for purposes of

comparison with the radio range techniques being
developed.

19
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PROJECT NOTUS

(COMMUNICATION saTELLITES) -

Satellites to be
used for receiving
and retransmitting
messages,

COURIER - Delayed 1

Repeater Satellite.

Initial fli ght
schedule.

Assignment of
responsibility,

IN TRODUCTION

S

mitting them over another. Thijg concept wag

Successfully testeqd under Project SCORE in.
December 1958,

INSTANTANEO US REPEA TER

The second major division of the project, the
instantaneous Teépeater satellite, jig divided ingo
three phases:

20



STEER - Strategic (1) Initially, the desj
Polar Commu.nications -cation of f,
Satellite, o

TACKLE - Advanced (2) Secondly,
Polar Communicationsg four (4) ag
Satellite, . i

DECREE - Global (3) Finally, the develo

Pment and laun.chin.g_ of
Communications Satel- seven (7) satellites into 24-hour equatoria)
lite for Instantaneous orbit to obtain broad-band

Message Relay, Communication angd

part of 1962 and continue for approximately
oneé year. The code name of this Sub-projet
is DECREE,
Assignment of The Ballistic Miésile Division, Air Force, has
responsibilities, been assigned the over-

all technical Managemen,
res‘ponsibihty for the Project. Gengeral respon-

sibility for the Communications equipment hy ¢ been
assigned to the Army Signal Corps. However,
Wright Air Development. Center win develop rhe
communications sub- system for STEER and the
aircraft communica.tions_ for TACKLE and DE CREE,
ARPA will Provide policy and technical guidance

and retain approval authority for ce rtain sched-
uling decisions,
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Contract awarded
for the COURIER
satellite package,

Contracts awarded
for COURIER
ground complex
and for ground
antennas,

*

uled to begin in Dec
December 1961,

FACILITIES AND SITES

COURIER PROJECT

development models will be delj

each of the sites at
Spain by February 1
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PROJECT SHEPHERD

(TRACKING NETWORK)

INTRODUCTION

Objective . The objective of Project SHEPHERD is the estah.
' lishment of an effective satellite detection fence
to detect, identify ang Predict orbits of non-
radiating objects in 8pace. To accomplish this
objective a fence has been constructed, Consisting
of integrateq MINITRACK angd DOPLOC satellite
»tracking systems, Additionally, Project SHE PHER D
calls for the development of a world-wide tra

, cking
network in cooperation with N .

MINITRACK In June 1958, ARPA directeq the Naval Researcy,
System modified Labora.tory to modify and extend the original IGYy
and expanded, - MINITRACK System for its new role of tracking

DOPLOC to com- To complement the MINITRACK System, as ap
pPlement MINITRACK interim measure, the Ballistic Research Lab-
Detection System, oratory was réquested in June 1958 to proceed ,

type network connecting the Nava] Research
La.boratory at Dahlgren, Virginia, with the

. MINITRACK stations has been established ang
is in Operation,

Teletype commun- Similarly, under the DOPLOC system, teletype
ication to computing Communication angd data transmission facilities
center, : will be used, Doppler frequency data 1§ cur-



Data integration, . The Communication circuits wil tie all Stationsg

bputer orbita} data to a Nationa] Space Sur’vei].lanc:e
Center when completed,

NSSCC to integrate 1o December 1958 the a;r Research ang

Develop-
data Compilation ment Command wag assigned the re sponsibility
from detection for the development of a Peérmanent Nationa}
system, »Space Surveillance Control Center to receive,

compile, and catalogue the orbital daty gathered
on these inter-relateq Systems. The design
Parameters for thig Station are to be delivereq
by July 1, 1960, :

World-wide track- In cooperation with NASA initial ste

ing system to be taken toward the development of a world-wide
Cooperatively devel- tracking system involving the construction of two
oped with NASA, Department of Defense facilities

and one in Japan or the Philippines. Responsibi}.ity
for Planning, constructing, ang €quipping thege
‘Stations was assigned to the Army Signal Corps

in January 1959,

CURRENT STATUS

Tracking of DIS- In April the first pass of DISCOVERER 1 ¢oming
COVERER II and within the antenna beam Pattern, revolution 15,
VANGUARD 1, was successfully tracked by the DOPLOC System,

MINITRACK detected D.ISCOVERER X =ach time
1t passed within the range of the siation s during
the period of jts life. On May 15 the fj rsr

450 statute miles, Completed installation of
automatic lock-on €quipment at the DOPLOC
receiving stations in June Permtted deteciion of

were Previously not detectable because they were
below audible detection limits,
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e e e,

FACILITIES AND SITES

Space surveillance The MINITRACK Space Surveillance Operations

Center at Dahlgren, Virginia, begar functioning
on a 24-hour continuous operating basis on
June 2, 1959. Structural steel is being erected
for the Space Track Building at the Air Force
Cambridge Research Center, which will provide
the nucleus for the Interim National Space Sur-
veillance Center. Effort has also.been extended
to assure operational installation of an IBM 709
computer for the Space Track Building by the

# beneficial occupancy date in September 1959,

Work initiated on A letter contract to provide the necessary equip-

world-wide track- ment for the two world-wide tracking stations

ing stations. has been signed and work has begun. However,
no definitized contract has been successfully
negotiated within funding limitations,



PROJECT LONGSIGHT

(FEASIBILITY STUDIES AND EXPLORATORY RESEARCH)-
: \ , Sl

Objective

Areas of work
include power sup-
ply, propulsion, y
materials and elec-
tronics,

65 Contracts
under way.

The objective of the program is to find ang

remedy serious short and long-term gaps in
study and research relating to foreseen military
needs in space technology.
The scope of the current Program is defineq by
the technical areas selected for attention and by
the dollars committed to these. The five areas

- comprising the current Program are as follows:

1. Space Power Supply Research.
2. Space Propgls-ign Research.

3. Research on Materials, Structures and
Phenomena in~and for Space Environment,

4. Space Electronics, Guidance and Control.
5. Space Systems Studies.

The current program consists of a total of 65
individual research Projects now as signed in a
broad range of subjects, such as ion engines,
plasma electronics, thermionic conversion,
investigation of friction of moving parts in a
Space environment, super conductivity, and etc,
Most of these are of one-year duration ang,
depending on results, L0y e continued o
another year or niore. Since Projecis in ihece
areas have been under way only a relaitvely short
time, specific results are not yer availadle,
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PROJECT TRIBE

(VEHICLE DEVELOPMENT AND MODIFICATION)

PROJECT SATURN - CLUSTERED ENGINE o

SATURN to fill early
need for orbiting
large payloads.

INTRODUCTION N

The SATURN project evolved as the earliest
possible solution to the urgent need for keeping
pace with requirements to boost large payloads
into orbit. On August 15, 1958, ARPA approved
an Army Ordnance Missile Command proposal
for providing a space vehicle booster Capable of
generating approximately one and one-half mil-

. lion pounds thrust,

Booster contains
eight Rocketdyne
H-1 Engines,

TITAN approach,
second stage,
CENTAUR as third
stage,

Project assignment
for SATURN test
and launch facilities.

The SATURN booster consists of three main
sections; the tail section, the container section,
and the upper stage adaption section. The con-
tainer section is made up of one JUPITER -type
tank (105 inches diameter) for LOX and eight
REDSTONE-type tanks (70 inches diameter), four
for LOX and four for fuel, surrounding it, The
tail section contains eight Rocketdyne H-1 eng-
ines (four mounted ir an inner circle and four
mounted in ar outer cir cle),

The SATURN second stage will be censtructed

from components of the TiITAN first stage, modi-

fied as necessary for SATURN application. The
CENTAUR. was selected for adaptaiion as a
SATURN third stage. '

On December 11, 1958, ARPA requested thati AOMC:
(a) accomplish the desi gn, construction, and modi-
fication of the ABMA capftive tess tower and as-
sociated facilities required in SATURN booster
development; and {b) derermine design criteria

for SATURN launch facilitics to be located at

the Atlantic Missile Ry .ve. '
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JUPITER-type
control system
adopted,

First control com-
puter available by
mid-September.

Effect of engine
failure being
studied.

Full scale mock-
up of SATURN tail
section completed.

Major structural
drawings for
SATURN staiic test
vehicle released.

Two SATURN H-1
engines being hot
fired at ABMA.

CURRENT STATUS

VEHICLE GUIDANCE AND CONTROL

~ booster tail section has been compleied,

The control system adopted for the initial
SATURN vehicles is similar o the JUPITER
system. This similarity includes use of a
modified ST-90 stabilized Platform corverted
digital computer output, a repackaged control
computer and hydraulic control actuators,

Design of the SATURN control computer, which
issues swivel actuator commands o all four:
conirol engines, is Progressing gatisfactorily,
The first unit will be available for la.borators; ’
tests by September 15, 1959, -

The effect of failure of one of the eight engines
of the SATURN bhooster on the required trim
angles for the remaining coritrol engines and on
eventual requirements for alternate tilt pro-
grams and guidarce programse is being siudied,

STRUCTURES

Fab;ricatlor_x of a full scale mockup of a SATURN
(See
Figure 7) This mockup is used for accessibility
investigation and de tfermination of oprimum lay-
out for the power plant areas. A

All major structural drawings for the SATURN
test vehicle were released durirg the repors
period. The secornd =tage adapter dexign f[or
mounting the TITAN-fype secord sia 5® 15 being
considered:; however, no firal decisior can be
made until the second-stage vehicle 1griLion me
and characteristics have been de ermired,

PROPULSION

The first H-1 produciicn engine was delive red
to ABMA orn schedule April 28, 1959, (See
Figure 8) The second was delivered on Yune 8,

28
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Optimum propell -
ant loading for
SATURN stages
being studied.

Test schedule

First H-1 engine
successfully static
tested at ABMA.

First tests on

H-1002.

Recovery scheme
for flight test
boosters being
detailed.

1959. These production engines are i.oi-
fired at ABMA to calibrate the engine
in a flight configuration,

g ho+
system

A study was initiated to determine the optimum
propellant loading for the different stages of
SATURN based on the maximum Payload capa-
bility for two basic missions, the 24-hour orbit
and the 96-minute orbit.

TEST PROGRAM

The current SATURN test schedule Provides for
one dynamic captive test demonstration at ABMA
in December 1959 and four flight test vehicles
(SA-1, SA-2, SA-3 and SA-4).

The first 25-second firing on H-1 engine, H-i00},
was successfully completed on May 26, 1959,

All test objectives were accomplished. This eng-
ine was checked out, installed at ABMA Power
Plant Test Stand, and instrumented within three
weeks after receipt from Rocketdyne. Five tests
have been successfully made on engine H-1001

for a total duration of 562 seconds, rnainstage.
All tests ran the interded duratior without mal.
function, ‘

Two tests were successfully compleied on the
second H-1 engine for a toial duration of 180
seconds of mainstage operation. Two additional
engines weére successfully tected at Rocl.e tdy..c
during ihis period.

BOOSTER RECOVERY PROGRAM

Concurrently with SATURN booster de sigr, the

scheme for boosier recovery is being detailed.
Parachutes wiil be depioved afer re-eniry to
retard the bocster velocity, Reiro wicketg will
decrease the firnal rouchdowr veliocity to 4 mini-
mum of near zeito,
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Captive test tower
modifications
on s‘chedule.

Launch complex
at AMR initiated..

FACILITIES AND SITES

CAPTIVE TEST FACILITIES

Modification of the Captive Test Towei' at ABMA

for the SATURN Program continued on schedule,
(See Figure 9) :

- Fabrication and assémbly of the SATURN master

facility panel in the ABMA blockhouse is on
schedule.

LAUNCH FACILITIES

Consfruct»ion of the SATURN blockhouse at AMR
was initiated on June 3, 1959,

CENTAUR - HIGH ENERGY UPPER STAGE

Objectives

Assignment of
responsibility.

Delivery schedule.

Flight weight thrust
chambers fired.

INTRODUCTION

The CENTAUR is a liquid-hydrogen exygen upper
stage vehicle which will initially be used with

the ATLAS booster to provide a vehicle with the
capability of placing approximately I, 500 pounds
In a 24-hour orbit, Specific: objectives of this
Program, as initiated and developed by ARPA,
are placing in orbit the 24-hour equatorial orbit

communications satellites (Project DECREE}

and for use as the third stage of the SATURN
vehicle, :

Responsibility for the CENTAUR Project was
assigned to the Air Force in Augus* 1958,

The first two CENTAUR boostere are scheduled
for delivery in May 1960, Additionally, fourreen
engines are scheduled for delivery by Octlober 1960,

CURRENT STATUS

FABRI CATION AND ASSEMBLY

All phases of the CENTAUR program are pro-
gressing satisfactorily, Duriag the repart ,molod
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flight weight thrust chambers were fired to design
chamber pressure, Ignition and combustion were
smooth; however, subsequent inspections dis-

closed a number of ruptured tubes, Investigations
are under way to determine the cause,

Assembly of first Assembly of the first Pratt Whitne
complete engine - nearing completion and the first-
nearing completion. scheduled for July 1959,

Y €ngine is
run date is

FACILITIES
Static test stand + A decision on location of a static test stand for
location undeter- CENTAUR Project is expected in July. NASA
mined, has officially requested permission to locate the

stand at Sycamore Canyon, California,

PROJECT TRANSFER

Project to be trans- In accordance with arrangement made early ihis
ferred to NASA on year, management of the CENTAUR Project
July 1, 1959, be transferred from the Deparitment of Defense
. to the Natioral Aeronautics and Space Adminis-

tration effective July 1, 1959,

will

UPPER STAGE MODIFICATION

Development of The AJ 10-104 is essentially a modificatinn and

AJ 10-104, ' simplification of the VANGUARD second stage
with tank capacity for approximately iwice a.
much propellant, Design has bean completed and
the vehicle partially falricaied, The AY 10-104
stage is planred as the upper stage for use with a
THOR booster o place in orbit the firzt early
research and development versions of rhe comm-
‘unication relay sateilite {COURIER) and the
navigation satellite {TRANSIT ).

Modification of AGENA (the Lockheed second eva ge, powered with
ithe AGENA vehicle. a Bell engine, formerly called the Husiler stage)
is being modified ro provide greatly improved high
altitude capability for a number of military satellite




missions, Design objectives include dual burn,
airframe and guidance simplification, ang
increase of tankage. One of the early missionsg
of the AGENA dual burn booster is to Provide
the upper stage for placing the na\\/igation satel-
lite payload in a polar orbit. It wag recéntly

agreed that the optimum tank size for use in the
- AGENA vehicles should be twice the development
size,

LARGE THRUST TEST STAND

Preliminary plans ', Work has been initiated on a large thrust test

essentially com- stand at Edwards Air Force Base and Progress

plete. is on schedule. Thig stand is to be used ip,
support of the NASA Program for development
of a single chamber 1.5 million pound thrusg
engine. At the close of the quarter Preliminary
plans are es sentially complete. The contiract

for excavation work is scheduled to be let in
July 1959,
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ST TOWER
(MEN ON
STRUCTURE SHOW RELATIVE SCALE)

ON THE ABMA STATIC TE

9 SATURN TEST POSITION BUILD-UP
MOVES ON SCHEDULE
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SECRET-

v . e'o"“'i"lfQ
STATUS OF FUNDS @
| o, S
(In Millionsg) Q 'a_*
~ Programmedq FY 1959 Com- FY 1959 FY 1959
F.Y 1959 g mitmentsg (ARPA Obligations Expenditures
Prior Years Orders Iss’ued) As Of As Of
Project Projectg June 39, 1959 May 31,1959 May 31,1951
DISCOVERER $136.5 1/ $ 136.5 $l01.8 $ 6lo
SENTRY . 105.6 1/ 1105, 6 90.9 65, 2
MIDAS - 22,81 22.8 13.6 8.2
Meteorological :

Satellite 12, 8 12. 8 7.4 5.0
Navigation Satellite 10.7 10.7 3.0 4
CommuMcétioné‘ :

Satellite 16. 7 16.7 2.2 1.0
Tracking 3.9 27. ¢ 22.0 7.6
Feasibility Studieg 1. 5 10,5 1. 3 6.7
Vehicle Deveiopment
and Modification

Clustered Engine 34.0 34,0 19.8 6.5
CENTAUR 21, 5 215 15. 8 6.5
Upper Stage
Modification 2.6 2.6 . .5 1
Lérge Thrust , '
- Test Stand _ 7 .7 .2 —
TOTAL $491.4 1/ $402.0 $ 288.5 $ 168.2
S —— _ B —— e



143
T/
Peorded noyjrm inq a8e3s raddn Awuanp qurm 312TYd4 30 yosunery e
VISV 3% Butay 3899 oy3esg /¢
‘Peorded pswrwresford 13430 awos yrm peysuney aq o3 pauuerd speordeq /7
POT1-T0Y], asn I1im 0967 1e31enb 1811 pampayds youney 3
K1 A1 3 YNV N¥nLvs N¥nivs 9
11 NG eualy-seny II eseyq
I1 2 NV euady-seny I eseyyg
(SVATN) Buuiey Arzey ¢
[z YN — Al y1suery
1z YNdg —_— 111 31suex
I I TNV $01- 10y, II 31sueay,
1 1 TNV /T 'l[e@g-~aoyyg, I3tsueay
(LISNVY.L) uonedraey -3
21 YN eualdy-sepny (TTIDVL) 1etog ‘apy '
2 T 1 YN ruasdy-seny (¥FTLS) zer0d Oyg 'q
T 1 T 1 YNV eusly-aoyyr | (YATYNOD) 191eaday paderaq ‘e
: (SN LON) suonestunuwsos ‘€
21 2 2 2 2 72 * AN rUaly-svpy (sonvs) 8duessteUUOD 9y W
2V S ¥ S %€z Nd | eueBy-aoyg, YIYTAODSIa 1
YeZ1] st eI € 2 1 1S 31o1e A weidorg
s813j3aeny) sIajaeny 8I3jrend yosunerg
1961 0961 6561
2961 A4 1961 %4 0961 %h\

dTINAIHD S HONAV T dLITTALYS aoq



MILITARY SPACE PROJE CTs

FLIGHT DATA

DISCOVERER FLIGHTS

(170-1018)

DISCOVERER 11

Date Launched: April 13, 1959

Booster: THOR #170, IRBM

Gross Weight: 114, 566 1bs,

Payload Weight: 145 1bg,

Mean Altitude: 313 Statute Miles

Payload: Mark I biomedical recovery

capsule '

Subsystems: Airframe, Propulsion,
Auxiliary Power, Guidance
and Biomedica],

DISCOVERER III (174-1020)

Date Launched: June 3, 1959

Booster: THOR #174, IRBM

Gross Weight: 114, 388 1bs,

Payload Weight: 195 1ps,

Mean Altitude: 311 Statute Miles

Payload: Mark I biomedical recovery

capsule,

Subsystems: Airframe, Propulsion,
Auxiliary Power, Guidance
and Biomedica),

DISCOVERER IV (179-1p 23)

Date Launched: June 25, 1959

Booster: THOR #179, IRBM

Gross Weight: 114, 292 1bs,

Payload Weight: 195 1bg.

Mean Altitude: 162 Statute Miles

Payload: Mark I biomedical recovery

capsule,

Subsystems: Airfrarme, Propulsion,
Auxiliary Power, Guidance
and Biomedica],
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Second Stage: DISCOVERER
On-Orbit Weight: 1,634 lbs,
Propulsion: XLR8l-Be-5 Engine
Fuel: Unsymmetrical Di-Methyl
Hydrazine/ Inhibited Req
Fuming Nitrjc Acidg,
Flight Characteristics: Ballistic
trajectory to orbit,

Vehicle

Second Stage: DISCOVERER Vehicle

On-Orbit Weight: 1,634 1bs, '

Propulsion: XLR81-Be-5 Engine

Fuel: Unsymmetrical, Di-Methyl
Hydrazine/Inhibited Red
Fuming Nitric Acid,

Flight Characteristics: Ballistic
trajectory to orbit,

i

Second Stage: DISCOVERER Vehicle

On-Orbit Weight: 1,797 1bs,

Propulsion: XLR8l-Be-5 Engine

Fuel: Unsymmetrical Di-Methyl
Hydrazine /Inhibited Red
Fuming Nitric Acid,

Flight Characteristics: Ballistic
trajectory to orbit,



