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MILITARY SPACE PROJECTS

THIS DOCUMENT CONTAINS INFORMATION
AFFECTING THE NATIONAL DEFENSE OF
THE UNITED STATES WITHIN THE MEANING
OF THE ESPIONAGE LAWS, TITLE 18, U.S.C.,
SECTIONS 783 AND 794, THE Tnmsmssxon
OR THE REVELATION OF ITS CONTENTS IN
ANY MANNER TO AN UNAUTHORIZED PER- -
~ SON IS PROHIBITED BY LAW,

QUARTER ENDED 31 DECEMBER 1959

| Departmént of Defense

Washington 25,D.C.
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ADVANCED RESEARCH PROJECTS AGENCY
. WASHINGTON 28, D, c.

25 January 1960

MEMORANDUM FOR THE SECRETARY OF DEFENSE

SUBJEGT: Progress Réport on Military Space Projects for Quarter
Ended December 31, 1959 ‘

This transmits the Military Space Projects Report for the quarter
ended December 31, 1959, ‘ .

to the President.

1 Inclosure: A, W, Betts

Quarterly Report on Brig. General, Usa
Military Space Projects ' Director
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THE SECRETARY OF DEFENSE
WASHINGTON

January 26, 1960

Dear Mr. Pr esident:

Iam forwarding herewith the Military Space Projects Report
for the quarter ended December 31, 1959,

» 1959. Due to a power
failure, the vehicle tumbled, thus making it impossible to eject the

recovery capsule. DISCOVERER VIII, launched on November 20, 1959,
also achieved orbit, Because the orbital period was greater than planned
the recovery capsule was ejected on the fifteenth pass. Aircraft and a
surface ship tracked the capsule beam after ej ection, but the signal was
lost after a short time and no contact was made. The next DISCOVERER
launch is scheduled for January 29, 1960, following extensive modifi-

- cations aimed at correcting earlier problems. '

The second navigation satellite, TRANSIT, is scheduled to be
launched in April. 1960 from the Atlantic Missile Range.

In the SATUR.N Project (clustered booster), configuration of
the upper stages has been approved and it has been determined that all
upper stages will be fueled with hydrogen-oxygen propellants, T

esting
of all H-1 engines has been successfully completed, and the full

eight-
engine captive test firing is scheduled for April 1960, "
Qwigy
| SIS
With great respect, I am : R

Faithfully yours,

" /s/ James H. Douglas
Deputy

1 Inclosure:
Military Space Projects Report

The President

Thev White House
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PROGRESS HIGHLIGHTS
During the Quarter Ended December 31, 1959

On November 7, 1959, DISCOVERER VII was successfully launched
into orbit from the Pacific Missile Range. Due tp » cycle power failure,
the stabilization system became ineperative and the vehicle tumbled, It
was impassible, therefore, to initiate the sequence to eject the recevery
tapsule, DISCOVERER VIII, launched on November 20, alse achieved
ozbit. The orbital period, however, wag greater than planned and the
recovery capsulé was ejected on the fifteenth pass. Nine aircraft and a
surface ship tracked the capsule bsacan after ejection, but the signal was
lost after a short time and ne further contact was made,

In the SAMOS {reconnais sance satellite) Prgject, modification and
checkout of the AGENA second stage hag been completed. This vehicle will
be used, together with an ATLAS booster, for the first SAMOS launch, new

scheduled for June 1960, :

The MIDAS (Missils Defense Alarm System) Project flight schedule
program. Flight 3 is new scheduled to be launched into 2,000-mile pglar
erbit. _ ' )

The sscend TRANSIT vehicle (navigation satellite) is scheduled te be
launched in April 1960 from the Atlantic Migmile Range,

The communicationg satellite Preject (NOTUS) is undergoing
re-evaluation with a view teward the pessible elimination of one or more
intermediate hardware stages originally planned in the develapment of the
24-hour satellite - DECREE

The satellite detection sys'tem, under Project SHEPHER D continues
te track satellites in space. DISCOVERER VII came down on November 26

’
and DISCOVERER VIII ig still in arbit. A decision has been made to phage.
out of the tracking network the doppler system complex, known as DOPLOC,

In the SATURN Project (L. 5 million poind cluster engine), cenfiguration
of upper stages has bsen approved. Ithas alse been decided that all upper
‘stages will be fueled with hydregen-exyggn propellants, Testing of all H-1
engines has been successfully cempleted, and the full eight-engine captive
test firing is now scheduled for April 1960, : : '

-s%m




SEERET

During the quarter, decisions were made to transfer

: military space
projects from the management control of the Advanced Res

earch Projects
been transferred
oject is being trans-

Agency, Projects DISCOVERER, MIDAS and SAMOS have
to the Department of the Air Force. The SATURN pr

ferred to the National Aeronautics and. Space Administration,
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TOPICAL SUMMARY
DISCOVERER PROJECT

(COMPONENT TESTING SATELLITE)

INTRODUCTION
Project Objectives - The objective of the DISCOVERER Satellite
Development and test- Program are to conduct re séarch and development
ing of components for @n components, equipment, instrumen_tation,. Pro-
Military Space pulsion, data processing, Communications and
Technolegy Program., operating techniques all dealing with military

space technology.

The DISCOVERER Project is characterized by an
open-end series of space flights to be utilized
testing classified equipments within the space
envirenment. All of the earlier flights planned
for this preject will utilize the THOR-IRBM
Booster and the AGENA second stage,

DISCOVERER FLIGHTS

DISCOVERERS VII and VIII

DISCOVERERS VII During t_he quarter DISCOVERERS VII and VIII
and VII launched intg were launched and placed into orbit. DISCOVERER
orbit succe-sgfxﬂly. ~ VII was launched gn November 7 (see Figure 1)

first stage trajectory were harmal and accurate in
both flights and orbital status was achieved, al-
though the DISCOVERER VIII apagee was much ' _
higher than planned. Thesge flights represent the
fifth and sixth AGENA vehicles to be successfully
injected into orbit since February 1959, :

Payload recovery Although both flights attained orbit suc cessfully,

efforts unsuccessful. neither of the payload recovery attempts wag
achieved. Initial telemetry received on the first
pass of DISCOVERER VII indicated that a 400
cycle power failure had occurred. As a result,
the stabilization system was inoperative and the
vehicle was tumbling. Also it wag impossible to

SEERETF
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Jaunch of DISGOVERER
X Bet for-late January,

Final AGENA "AM
vehicle in modification.

First AGENA "B"t
vehicle: ready for
checkout.

B initiate the ejection Ssequence. Subsgequent

- invegtigations indicate that the power failure
was probably canped by the Ipad limiter,
Because of the greater than planned arbital

- period, the DIBGOVERER VIII capsule wag

‘ejected on the fifteenth pass. Nine G-119
aircraft and a surface. #hip: tracked the cap-
sule beacon after ejectivn, but the sigral wag
lost after a shert time and ne further: contact
was made. Subseguent analypig indicated that
the vehicle guidance syitem “minting’ foy-a
stable attitude at the greater than planned
apepgee resultad in premature exhaustion of
~contrel gas. The vehicle, therefore, wap
imprpperly eriented at the time of capsule.
ejection. '

Launch of DISQOVERER IX, is: gcheduled ten-
tatively inlate January. The exact flight
date depends upon completion uf varioug

- planned modifications.and delivery of the
Payload to Vandenberg AFB. -

STATHS OF AGENA VEHIGLE

The last three AGENA, MAM yehicles for the
initial DISCOVERER flight design program
underwent hot firing at Santa.Gruz Test Bage
(BCTB). Two of these were accepted by the
Air Force on November 17 and are now at’

- Yandenberg AFB.

The. first AGENA, "B" vehicle in the follow-an

 program was. essentially ready for modification
and checkout at the close of this reporting
period. This vehicle has an engine restart
capability and includes integral Propellant
tanks of double the AGENA, “A* capacity to.
permit extended engine burning time.




‘conducted,

Biomaedical capsule

Live gpecimen teg
to-be resumed in
January,

First. increment of
Tent Center com-
pleted.

Biommedical testing ﬁth. a liye Primate ip expscted

| to be resumed jn January, Isllowing capsule

dency wlnchca.uaed the abprt ﬁfthe last test

Wwith a live Bpecimen, -

FACILITIES

Increment one of the Batellite Test Qenter
(fame:rly'bgvelepmgnt QGontrol Center)
Suanyvale, Galifornia,. wag completed and
accepted from the construc ion-agency during

. December. Increment two. ig. 8cheduled for

‘completion in June 1966,




FIGURE 1,

DISCOVERER v11 Launch




'SAMGS . PRQIEGQT
[RECORRAISSANG £ SATELLITE)

SAMQ@S to Provide The objective. of the SAMBS project ig the

botl Visual (Photo- - development of 2 reconnaigsance

graphic) and Ferret Palar orbiting satellites to. coll, oCess
‘(EIect.rumagnatic), visual (phet;e:gxaphi-c)‘ data and ferret (electro-
Data. magnetic) data. The SAMOS system is expected

to acquire a great amount of technical intelligence
regarding enemy militayy and industrial Btrength,

Acquigition of data " Twe.apmoaches are ,being"developed.fgr acquiring
. 'by capsule recevery. intelligence. data; (1) the TECOYery system - for

vigual data « in which a capsule ig ejected from

the satellife and recoyered, and (2] the electronic
- data readeut System - for both vigual ang ferret -

in which data i trangmitted te ground stations,

AGENA vehicle, for - Stacking of the MAjer eompenenty of the AGENA
 first SAMOS. flight Second stage for the first SAMGS flight yehicle,
nears. completion, - shown in Figure 2, Wap completed on Noyember 6,

1959, Completion of modification ang checkout
is. scheduled for | anuary 1, 196g, Subassembly
- of the second AGENA vehicle ig Progressing

on schedule, The first SAMBS launch is now

scheduled for June 1960,

¥ISUAL RECONNAISSANCE SYSTEMS

First payload {B~1) - Following comprehensive testing, the first flyable
‘Qperated succesgfully '(E-l)'»pa.ylaa,d Was operated succesgfully for 72
under orhit : hours under simulated orbital conditions, During
conditions., subsequent vacuym tests, hpwever,. improper

installation of a clamping ring assembly regulted _
Inthe payload pressure Bhell being damaged

beyond repair. The Payload hag been diverted. for
type test use only. Work on the ‘8econd deliverable
E-1 payload hag been accelerated for use agp the fire
flight article. Delivery ig scheduled for January 15
1960, to Lockheed,

6




E-1 payload support
€quipmant installatinn
-complete,

E-2 payload Progress
o gchedule,

Extensive deliveries
of suppert equipment
made at V.andenber’g
AFB,

Recaverable 8ystem
Parameters being
e‘sta;blished. '

F-1 payloads in |
modification and
checkout area,

Two Primary record film
auxilia ry equipment have been 4

FERRET RE CONNAISSAN CE SYSTEMS

The firgt two F-] Payloads were delivered to
Lockheed on October 23, 1959, These unitg are
in the modification and checkout center undergping
functional testing ang Preparations for installation

7




Training courses :

completed,

Launch standg

near completign, _

Prelim m'ary SRncept studies for 5 Technié;al
Support Building a3 Point Arguellq Wers completed
on December 14, 1950,
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FIGURE 2, Stacking of Major Components Agena
Stage for First SAMOS Flight,




MIDAS PROJECT

(VERY EARLY WARNING SATELLITE);

. INTRODUCTION
MIDAS will Provide The MIDAS Project is aimyg
€arly warning of ing a reliable, operational s
ballistic miggile missile alarm '
attack, ' The. MIDAS proj
System) will

GENERAL,
Flight schedule The MIDAS flight schedule waB revised early
revised to permit in the quarter to reéalize higher altitude flights
earlier attainment earlier in the cIeVelepme’nt Program, C@mmen-.cing
of objectives, with Flight 3, MIDAS satellites wil]l be launched

into circulay polar orbits of 2,000 nautical mileg
altitude. The1,gpg nautical mile orbit flight

unchanged at 263 nautical miles, with Flight 1

scheduled jn February, The Blippage reflected

in this date wag caused by delay ip obtaining '
. Occupancy of an Atlantig Migsile Range launch pad,

MIDAS' COMPONENTS

AGENA vehicle The AGENA. secong Stage vehicle for the first
being prepared at MIDAS flight test vehicle wag hot fired at. Sants
AMR for first flight, " Cruz Test Bage (SCTB) on October 23, 19539,

On November 30, 1959, a successfyl full-duration
hot firing was conducted. It is now being Prepared
for launch at the Atlantic Missile Range. The




Common design
possible for MIDAS
and SAMOS airframes.

Aerojet-General
equipment deliveries
completed,

Baird Scanner unit

thermal tests conducted,

Use of pyrotechnic
targets evaluated.

Integration of MIDAS/

BMEWS facilities
congidered, o

Summary of con-
struction progress for
MIDAS program
facilities. ‘

Design studies conducted during the quarter
indjcate the feasibility of commeon MIDAS/
SAMOS airframs design {from the forward end
of the forward equipment rack aft) for flights

3 and subsequent, Equipment installationg need
not be interchangeable,

On December 14, 1959, the fourth and fina] unit
of the initial (Aerojet-Genera.l)‘ Scanner configy-
ration was delivered to the Lockheed Missile and
Space Division following acceptance testing,

The second unit and the data link yan are at the
Atlantic Missile Range, (An Aerojet~-General
infrared scanner igs shown in Figure 3,)

High altitude temperature simulation tests of

" the thermo:nechanical model of the Baird- Atomic

8canner unit were conducted early in December, -

Detailed test plans are being formulated for
using pyrotechnics on the ground for MIDAS
target. Minimum permissilile buriing time

‘would be 30 seconds, assuring at least one "lppk!

by the orbiting MID/

scanner in the full gcap

FACILITIES

A preliminary determination hag been made that
Ballistic Missile Early Warning forward site
computers were too heavily loaded to Permit the
processing of raw MIDAS data; that MIDAS

‘could use BMEWS communications routes but

not necessarily the same terminal equipment;
and that mutual electronic interference con-
siderations made it impractical for MIDAS and
BMEWS to share forward site buildings,

1. North. Pacific Station, Alaska. Con-
struction of the varioug facilities is on schedule
with complétion planned on an incremental basig
between June and October 1960,

2. North Atlantic Station. Studies are being
continued to locate a suitable site for this station,

SECREF
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3. East Atlantic Station. Action has been
initiated to obtain uge of RAF Station Kirkbride
as the site of thig station,

4. New Boston Station. Final dcceptance
inspection of Angle Tracker, Command Trang-
mitter, and UHF Telemetry Receiver facilities
was accomplished in Nevember 1959, The
remaining facilities are scheduled far completion
incrementally between February and September
1960, ' :

5. Ottumwa, Iowa Station., Plang and,
specifications for the technical facilities for the
station are complete and ready for advert_i.sing,

accepted from the construction agency during
December. Increment two is scheduled for com-
pletion in June 1966,

SECRET
| 11







PROJECT TRANSIT

[NAVIGATION saTELLITE

bj-e»ctiwfe»s

Analysis of data on
TRANSIT 14 disclpges
important objectives
achieved,

TRANSIT 1B ig
scheduled to be
launched in April
1960

Wy

NAVIGATION SATELLITE FLIGHTS

4 A pPreliminary evaluation gf TRANSIT
navigation capability,

FUTURE LAUNCHEE

SEEREF
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Launching scheduled
for May 1960,

Light- we ight
TRANSIT satellite
being designed for
operational uge,

' Receiving Stations-
The Lasham, England,
gtation is being fully
instr-umeni;ed; .

in the chemical {gily,
depleted, An gsa

- zing) batteries has beer
-Assembled TRANSIT 1B satellite
installed in ity flighs shreud ig shewn iy Figure 4,

TRANSIT type osclllators will be installeq on the
next three DISCOVERER satellites, This will
Provide an Oppertunity for additiona] testing of
the TRANSIT tracking system.

The TRANSIT 24 satellite, scheduleq to be
la:unche_d. in May 1969, Ainterporateg several func.
tional and structira] changes, The 24 satellite
will de pend entirely on solar power used in con.
junction with nickelscadmiym batteries to Supply
10 watts of OPerating power, An electronie clock
Tunning from the 3-mc stable oscillator will be

ground stationg, The total payloag Weight is 265
pounds including the GREB, pi:ik-:a--back, satellite,

Operational TRANSIT’ sateiiite»sf.and Prototype
configurationg J'.Jmmdiately Preceding them will

TELEME TRY AND TRA CKING

eight additiona) ground stationg which the TR.ANSIT
atellite can uge, These stationg represent an
advance, in that instrumentation designed specifi-

cally for the TRANSIT application wil] replace

general purpose commerical units,

13




FIGURE 4. TRANSIT Satellite in Shroud




PROJECT NOTUS

(COMMuUNT CATION SATELLITES)

Satellites to be uged
for receiving and

re’t:.a.nsmitting messages,

- Project being
re-evaluated,

COURIER -
Delayed Repeater,

STEER - Strategic
Polar C’ommunic.atio_ns
-Satellite,

TACKLE - Advanced
Polar Communica.ticns.

communicatipn .
The Cemmunica;ti@n.Safellite Program ig being
re-evalusted, Program decisiong reached- will
be included jn the next repert, '

DELAYED REPEATER

The initia] phage of the project i the develyp.
ment of a.nnpera.twna.l delayed repeater satelljte
(COUR,IE-R_} whick receivesg messages ovep one

1. STEER . Strategic Polar Canmuni_i_-_-,
S ——ategic

o2 T_ACKLE ~ Advanced Pglar Communji.
Cations Satellite, Ap interim Program to uge 3




DECREE - 24-hour
Communications
Satellite .

All design plans
approved; equipment
fabrication is under
way,

Construction of the
Puerto Rico site
under way, '

No action on
Spanish site,

Equipment fabri-
‘cation in progress at
contractors' plants,

consolidated with P'roject‘DECREE' and will
be flight tested on the lagt three CENTAUR Rgp
flight test vehicles, '

3. DECREE - Global (24-houy Communj-
cations Satellite, Design, development and

launching of Seven ‘satellites intg 24-hour

equatorial orbits to obtain broad. band, point-to-
point, communication and ground-to-ajircraft

- communication,

CURRENT STAT uUs

The first complete component and systemsg tests

for the first phase of the COURIER pProgram aye

planned for March 1960,

FACILITIES AND SITES

Action to implement uge of the site at Torrejon
Air Force Base, Madrid, Spain, hasg been with.
held pending site hegotiations,




v Reliability
improvement,

COURIER system
capacity now estima ted

to be in excess of 12

million bitg Per ground

station orbit,

Equipment beixig fabri-
cated at Philcg.

'Trajectory studies
define maximum
payload weight,

January 1960 ang in-plant co

- tests will begin,

SATELLITE EQUIPMENT

facilities. A delay in the COURIER 1A launch
until approximately September 19¢g may resyult
if this Proposal ig approved,

16




Preliminary guidance The Space Téchnol.ogy Laboratéry has studjeq
and staging sequence the guidance and 8taging sequence of the -
determined, ATLAS/AGENA "B" combination The pre-

PROJECT TACKLE AND DECR.E_E

Cost reduction to be Payload space -available on the last three flights
effected by uge of of the CENTAUR R&D program will be uged by
available space on - Project DECREE for Prelimingry development
CENTAUR flights, . and test of the satellite vehicle and commuynj -

vehicle at the 24-hour altitude and pmssibly in
the equatoria)] Plane, '

17




Objective

DOPLOC to be
phased out,

PROJECT SHEPHERD

Tracking of DISC OVERER

V1, VII and VIII.

Navy furnished with

weekly search ..
ephemeris.

A

identify all space objects, The System must
alsc have the Capability for orbit determination
and future pogition prediction of Bpace objects

dictions. Finally, Project SHEPHERD calls -
for the development of 3 world-wide tracking
network in cooperation with the Nationa] Aero-
nautics and Space Administration, -

18




MINITRACK furnighes

New NSSCC building
occupied,

Central transmitter
site chq's en,

During the reporting pericd, the NRL MINITRACK
system began to furnigh observationa) data to

the interim Nati

19

onal Space Surveillance Control
located in Bedforg, Massachus.etts..




PROJECT LONGSIGHT

INTRODUCTION

Objective A determination was made in several areas of

- advanced research that there were serious gaps
in existing programs that might be of future
military significance., This Project resulted
in coordinating and breadening the bage of the
basic effort to advance the state of the art,
especially in space technology.

SPACE. POWER SUPPLY

Progress continues
on space power supply
. projects..

Progresg contipues in the literature search;
formulation of theories and mathematical
analyses; and in instrumenting for projects in
eénergy sources, collection, storage, conversion,
and in heat rejection. ' '

-SPACE PROPULSION

Space Propulsien

Progress coutinues on about two dozen. basic
Projects continue.

Projects in advanced space Propulsion. A
contractor was selected for the necessary
research and development of a demonstration
ion engine of . 01 pound thrust. The GRION »
‘nuclear pulse propulsion concept appears
technically feasible and engineering practi-
cability is being determined. A shock tube

- was developed that simulates the actual blast
of a nuclear detonation.

SPACE MATERIALS, STRUCTURES
- PHENOMENA, . ELECTRONICS, GUIDANCE &
' CONTROL ‘

About two dozen projects are proceeding satis-
factorily in these areas important to the space
environment. Although the effort is oriented
toward solutions to problems related to future
space operations, comsiderable application in

- other-fields will result from this basic research,

SEEREF
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PROJECT TRIBE

(VEHICLE DEVELOPMENT AND MODIFICATION)

. PROJECT SATURN

SATURN to fill early
need for orbiting large
payloads. o

Development @perations
Division of ABMA and
-SATURN Program are
to be transferred te
NASA.

Booster contains eight
‘Rocketdyne H-1 engines.

Recommendations
made on configuration
of upper stages.

INTRODUCTION

Project SATURN evolved as the earliest possible
solution to the urgent need forbdosting large
payloads into orbit. The Army QOrdnance Missile
Command was designated to provide a space
vehicle booster capable of generating approxi-
mately 1.5 million pounds thrust.

Ar a result of the President's decision to
transfer the Development Operations Division
of the Army Ballistic Missile Agency and the
big beoster program to the National Aeronautics .
and Space Administration, technical supervision
for the program has been assumed by NASA
under an agreement worked out between NASA
and DoD. Administrative supervision of the
program remains with ARPA and SATURN
development remains the responsibility of
AOMC until the transfer plan is approved by the
Congress.

The SATURN booster consists of three main
sections: the tail gsection, 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
REDSTQNE«-typ.e ‘tanks (70 inches diameter),
surrounding it - four for LOX and four for fuel.
The tail section contains eight Rocketdyne H-1
engines with a nominal sea-~level thrust of
188,000 pounds each.

Upper stages for the SATURN vehicle have been
the subject of continued studies and review to

determine an optimum configuration and a desirable

growth sequence.

SEERET
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A committee, chaired by NASA and including
representatives from ARPA, the Air Force,
Department of Defense, and ABMA, has o
recommended adoption of the ABMA "'C" series
SATURN development program. The group

- recommended that:

1. Along range development plan for the
SATURN vehicle be established that will provide,
through a consecutive development of “"building
bleck " upper stages, a Bubstantial early payload -
capability and a final configuration that exploits
the maximum capability of the SATURN first
stage (booster). Vehicle reliability will be
emphasized in the Ybuilding blogk! program
through a continued use uf each development
stage in later vehicle configurations. ’

2. All upper stages be fueled ‘with hydrogen-
oxygen propellantsg. ‘

3. The initial vehicle configuration congists
of the following: , :

a. The eight-engine first stage (booster)
currently under development at ABMA.

b. A newly-developed secand stage with

- a diameter of 220 inches using four of the current
CENTAUR engines. uprated to 20, 000 pounds thrust
each., ‘

¢. A third stage with a diameter of 120
inches using the current CENTAUR stage (with
two 15, 000-pound thrust engines) modified _
only as required for vehicle and Payload attachments.

4. The following developments be initiated
immediately: '

a. A 150,000 to 200, 000 pound thrust .
hydrogen-oxygen fueled rocket engine for ultimate N
use in second and third stages of later SATURN '
vehicles of the "C" geries.

) b. A design study of the hydrogen-oxygen
upper stages using the 150, 000 to 200, 000 pound
thrust engines as ultimate second and third stages
of later SATURN vehicles of the “C" series.




The first full eight-
engine captive firing

. of SA-T rescheduled
from March to-April
1960.

Studies indicate the
24-hour commmunications
satellite mission can be
accomplished with one
engine out.

All fabrication and
assembly drawings have
been released for SA-T,

Hydraulic actuators
show satisfactory
performance.

GENERAL

SEERET-

CURRENT STATUS

The current SATURN test schedule provides for
one booster (SA-T) for captive test firings and one
for each of four flight vehicles (SA-1, SA-2, SA -3,
and SA-4). As a result of minor technical difficulties
associated with prototype production, the ful} eight-
engine captive firing of SA-T has been rescheduled
from March to April 1960, Fabrication of SA-1
compeonents has begun and no slippage is expected
to result from the delay in the test vehicle.

This rescheduling should have no, effect on flight

tests currently scheduled to begin in third guarter
1961,

Studies of first stage "'engine-~out" capabilitieg

of a three stage SATURN vehicle with a 24-hoyr
communications satellite mission have shown

that the mission could be accomplished if one
engine fails. A reduction of approximately

350 pounds in the optimum payload for 8 engines
would permit a 350 pound propellant reserve for
use in the event of one engine's failure. Propellant
reserves for each flight will have to be determined
Ly the particular mission and P& load requirements,.

GUIDANCE AND CONTROL

All fabrication and assembly drawings have been
released for SA-T. Minor layout modificationg
have been initiated to incorporate improvements
in SA-1, SA-2, and SA-3, '

The first group of hydraulic actuators for the
SATURN booster's control engines have been
made available for testing in the laboratory and
on SA-T. Satisfactory actuator performance has
been achieved during several hot firings of H-1
engines on the ABMA Power Plant Test Stand,

23




Ice and rain ghields
for the SATURN
booster have been
designed.

All SA-T engines have
been delivered.

Several areas of inves-

tigation to improve per~

formance are under WALY.

Nine H-1 engines have
been successfully tested
at ABMA.

Testing of the cample.t_vé
instrument compirtment

.cooling system continued.

Reliability test procedures

are being established
for SATURN components.

SECRET

Design of ice and rain shields for the booster,
to be made of rubberized fiberglas material,
has been completed. The shields greatly reduce
formation of ice and snow on the L.OX tanks

and prevent the snow and ice from dropping into
the tail area at liftoff.

PROPULSION

Delivery of five H=] Production Engines during
the Teporting period completed delivery of all

engines Fequired ferSA-T

A mumber of studies are uuder way to provide
imprevements in the SATYRN Propulsion syktem,.
These include: Investigation of & dual ignitien
system for H~l engines; Studies of engine aeyom
dynamic leading; and Investigations of & mpng«
propellant gas generator fsystem.

TEST PROGRAM

Testing of rine H+1 engines (H~100] thry H-1009)
for SA<T has been successfully completed at '
ABMA. There have been only minor malfunctions,
and no major hardware changes were required.

Testing of the complete instrument compartment
cooling system was centinued, Three test ruas

cempleted to date indicate that minor adjustments
and maodifications are necessary to prevent spot

-<ogling and to improve. circulation,

The simulated SATURN booster was installed in
the ABMA Static Test Tower in a satisfactory
checkont of handling techniques and various
Clearances. (see Fig. 5)

RELIABILITY

Reliability test procedures are being established
for SATURN C components on which Proturement
action has been initiated. Completion of test
procedures prior to companent delivery will
permit an early staxt on reliability testing.
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Approximately 50 test
fixtures are already
available for testing
‘of SATURN bosster
hardware.

A plan for transporting
the SATURN Booster
irom ABMA to AMR has
been devised. :

Authorization given to
initiate design of the
roll-on, roll-off barge.

A plan has been devised
for recovery of gpent
SATURN Boosters.

SEERET

Approximiately 50 test fixtures are already
available for testing of hardware to be used on

the captive test booster. The fixtures are generall
adaptable for testing components for the first four
flight boosters also.

BOOSTER TRANSPDRTATION SYSTEM

A SATURN transportation
of the booster from the Army Ballistic Missile

finalized. (See Fig. 6. The SATURN boos ter
Wwill be towed on its wheeled transporter, zlready
successfully road tested, over a reinforred road
to the Redstone Arsenal docks on the Tennegpee
River. There is will be wheeled onfo 4 Toll«on,
roll-off ocean-going bar ¢, comstructed so that

it can alse be wsed 28 an inland waterway

carrier. The barge will be moved by river tug
down the Tennessee, Ohig, and Mississippi
Rivers to New Orleans. A sea- going vesse]

will take it across the Gulf and around Florida

to Fort Pierce, Florida. An imlang waterway tug
will tow it up the Indian River to AMR. There the
booster and transperter ‘will be Tolled off the barge
and towed abanut one mile over a new road to the
SATURN launch site, ,

The Ariny Transportation Corps was authorized
to initiate design of the roll-on, roll-off barge.
This barge was chasen because it can make the
entire trip to the launching site without inter-
mediate moving of the booster.

BOCETER RECOVERY

Recovery of the spent SATURN booster is currently
envisioned as follows: A 57-foot diameter drogue
chute will be used to slow the fal] of the bogster
and deploy the three 108-fpot diameter chutes.

 The 108-foot diameter chutes will reduce the booste:

rate of fall to 90-100 feet persecond. Beginning
at approximately 100 feet from the water, eight.

SEERET
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Recovery parachute
designs have been
finalized. :

A 1/10 scale besstey
model was used in drop
tests of the SATURN
Booster.

Wark on the ABMA
Static Test Tower is
proceeding on
schedule,

A contract for con-
struction of the
SATURN complex
has been awarded,

Methods of supplying
liguid hydrogen to
AMR are under study,

retro-rockets will be fired to reduce to zera
degrees the vertical impact velocity, The bogxter
will be floated inte the flovded well ares of 5
Lavding Ship Deck (LSD) stationed near the impact
area. The LSD will take the bouster ta a Florids
port where it will be removed from the LSD by a
Crane and lsaded into the special boester trang-
portatien barge. Tugs will then return the barge
and bosster t¢ Redstone Arsgenal, '

Recovery pa.i:aghute designs have been finalixed,
Parachute items with Jeng-lead times have been
ardered,

A computer study of the water entry characterigtics
of the SATURN hooster, and z drop test pragram
using a 1/16 scale booster model have been com-
pleted. Analysis af drop-test results is in progress.

FACILITIES STATUS

CAPTIVE TEST FACILITIES

- In-house work on the ABMA Static Test Tewer is

Proceeding on schedule, No difficulty ig anticf-
pated in having this facility ready for the first full
scale captive test firing in April 1960,

LAUNCH FACILITIES

Launch complex consiruction was initiated
following award of a contract in Nevember covering
construction of the launch pad and amplifier roem,
LOX storage area, fuel storage, and high pressure
gas facility. Cemstruction of the SATURN block-
house, which was initiated earlier, is Precegpding
satisfacterily at the Atlantic Migsile Range.

(See Figure 7)

The choice oxygen-hydrogen powered upper stages
for the SATURN vehicle callg for increaged uss

of liquid bydrogen at an early date, Storage and
transfer facilities at the Atlantic Missile Range are
being planned. Required size and location of thege
facilities are under study,
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STATUS OF FUNDS

(I Millions)
December 31, _1:9{3"-9' :

Funded (ARRA . A S

Orders. Isaued) Amounts |
~rofect ol Years  FYI%0  @higatioms mesos
DISQQ;VERER.H  §136.6 $66.6 $166.6

- SAMOS 1/ 105. 6 159.5 . 168.7

MIDAS 1/ 3 22.8 4.9 39,9
Meteorological |
| Satellite 12,8 .- 11. 4 10, 4

Navigation Satellite 18,6 168 12,4 7.4

Qummumca:tim; 16,7 .38, 8 17.5 6.8
-Satellite
Tracking | 3.9 : 2.0 29. 6 141

Feasibility Studies = 20,4 12,0 19,1 0.9

Vehicle Development and ‘ v | .
-Modification :

SATURN . 34,0 70,0 169.3 38,9

CENTADR 215 = _. 2L 16,0
Epper Stage 4,3 | 49 @ 4,3 3.1
Modi,ﬁ.cationvj - ‘

;:Large Thrust Test .'Stagd o7 ' 5.7 _ 5.4 «5

TOTAL , o $%I.7;9 , $433.2 o $565.1 $386, 4

1/ Excludes $84. 1 programmed during Fiscal Year- 1958.and prioy years
"~ for WS, 117L Program, DISCOVERER, SAMOGS and MIDAS Projects are
outgrowths:of WS 117L. ' '
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MILITARY SPACE PROJECTS
FLIGHT DATA ON

SATELLITES ACHIEVING ORBIT
H

DISCOVERER FLIGHTS

DISCOVERER VIL (206-1051)

Date Launched:; November 7, 1959

Boogter: THOR #206, IREM .

Gross Weight: 117, 200 1bs,

Payload Weight: 300 1bg,

Perigee: 103 Statute Miles

Apogee: 505 Statute Miles

Eccentricity: .05

Period: 94. 42 minutes .

Payload: Mark II biomedical
recovery capsule

- DISCOVERER VIII. (212-1050)

Date Launched: November 20, 1959
Booster: THOR #212, IRBM

Gross Weight: 117, ZOQ_,lha.-v":-‘._\
Payload Weight: 300 1bg. .
- Perigee: 120 Statute Miles

Apogee: 1026 Statute Miles
Eccentricity: .10

Period: 103.67 Minutes

Payload: Mark II biomedical

recovery capsule
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Pr'opulsion,
Au.xiliary Power,
Guidance ang Bio-
medical : ’
Secend Stage: DISCOVERER Vehicle
On-Orbit Weight: 1,753 1pg,
Propulsion: XLR81-Be.5 Engine
Fuel . Unsymmetrical Di-Methyl
Hydrazine/Inhibiteq Red
Fuming Nitric Aciq
Flight Characteristics: Ballistic
trajectory to orbit,

Subsystems: Airframe, Propulsion,
, Auxiliary Power,
Guidance and Bio-
medical

Second Stage: DISCOVERER Vehicle
On-Orbit Weight: 1,750 1pg,

- Propulsion: XLR8]1-RB e-5 Engine

Fuel: Unsymmetrical Di-Methyl
- Hydrazine/Inhibited Reg
: Fuming Nitric Acig
Flight Characteristics: Ballistic
trajectory to orbit,




