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LUNHDENHAL—

WESTERN DEVELOPMENT DIVISION
HEADQUARTERS
AIR RESEARCH AND DEVELOPMENT COMMAND

3 0 0CT 1989

FOREWORD

1. This volume Presents the planning for that portion of
the overall Advanced Reconnaissance System necessary to demon-
strate an orbital capability within the International Geophysi-p/’
cal Year and shortly thereafter.

2, It appears perfectly feasible to provide an orbiting
vehicle of considerable pPayload capacity within the IGY period,
provided implementing action 1s taken at an early date. This
vehicle development can be carried out as a coherent part of
the overall Advanced Reconnaissance System Program without
significant compromise to the latter. Purther, if current
schedules can be maintained, no hardware interference with the.
ICBM program is foreseen. Some interference from g personnel
dilution standpoint will necessarily exist. This can be mini-
mized by advanced planning if a consistent progrzgsbgsggfsued.

3. This tentative pPlan is presented in response to an

urgent request from Headquarters, ARDC for an early plan
covering only the IGY period. A complete plan for the develop-

ment of the overall Advanced Reconnaissance System will be sub-
mitted to Headquarters, AR 0%, aboug 1 A

Major General, USAF
Commander




I - BACKGROUND AND DESCRIPTI

A. Background

This initial test phase of the ARS Program includes the research,
design, development and/or provision of all components and subsystems for
both an orbiting vehicle system, and its attendant facilities for launching,
acquisition, tracking, communications and ground test. This initial portion
of the ARS Program will culminate in a series of 10 orbiting vehicle tests,
representing an integral and essential part of the overall development of the
Advanced Reconnaissance System. The Plan limits the system vehicle to the Convair
Series "C" missile (XSM-65, Series "C"). The first Planned orbiting test follows
a8 minimum of seven Series ''C" ICEM flights. The first orbiting flight could be
launched in August 1958 and successive flights launched at the rate of one per
month thereafter for a total of ten vehicles; six of these vehicles could reason-
ably be expected to reach orbiting conditions. (SEGRET)

Although the request for this initial test phase (to provide orbital
vehicles within the International Geophysical Year) was not made until late
December 1955, previous studies made within the ARS Program have provided reliable
material to permit the preparation of this Plan. These previous studies represent
considerable planning and detailing of the various aspects of orbiting systems
utilizing the Convair "¢" missile, and their incorporation into this particular
program at this time adds validity and confidence to the potential success of the
initial test phase during the International Geophysical Year. (SECRED)

.Notably among the studies integrated into this Preparation are the
ARS Test Programs which were prepared by Lockheed Aircraft Corporation (MSD),
The Glenn L., Martin Co., and Radio Corporation of America (Princeton) in their
Design Studies for the Advanced Reconnaissance System. These documents provide a
basis for the vehicle, scheduling, and cost analysis for the Program. From the
overall ARS Design Studies has been drawn the information to support feasibility
of integrating various components into an orbiting vehicle. A Program of various
technical tasks has been under way within the ARS Program. These tasks were
-devised to advance the "state of the art" for the various components required for
an orbiting vehicle and for techniques required to pProvide reconnaissance utility
to such a vehicle. :

A proposed System Development Plan for the Advanced Reconnaissance
System will be submitted for approval in April 1956. This Development Plan will
provide more detailed information on the aspects of orbiting vehicles than is
presently available and will amplify as well as incorporate the Initial Test
Phase Plan outlined in thig document . (SEERET)-

Within the limitation of time available, every effort has been made
to evaluate all past informati aring this Plan.
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N

the IGY time period, but als th the requirements and specifi-
cations of the Advanced Reconnaissance System itself, (SEGRED)~

The attainment of a fully operational Satellite Reconnaissance vehicle
involves a long and thorough test program: first, to identify the operating
environment; second, to establish a suitable and reliable vehicle combination;
third, to test the actual reconnaissance components, subsystems, and finally
the complete system. Thus, the requirement for an IGY orbiting capability does
not in any sense require reorientation or redirection of the ARS Program; - rather,
it indicates a need for acceleration. (SECRET)

Since it is only a part of the overall ARS Program, the resource require-
ments for the initial test vehicle represent only a proportionate part of the
whole requirement. Statements in this document outlining the need for funds,
facilities, etc., refer only to the development of the initial test vehicle itself.

System will be outlined in the ARS Development Plan to be Presented in April
1956. (SEERET)

B. General Dgscrigtion

The Advanced Reconnaissance System Development_Program is broken down into
logical phases. The Initial Test Phase is the first of these logical phases.
The objective of the Initial Test Phase is primarily concerned with providing the
orbital test vehicle. As herein set forth, a series of flights during the 1GY,
and shortly thereafter, is scheduled. (SECRET) '

This initial pPhase, as well as all other phases, consists of the four
(4) major subsystems having a degree of complexity reflected by the objectives of
the specific phase. These four major subsystems, as delineated for the Initial
Test Phase, are briefly described as follows:

1. The satellite will have a total weight of approximately 3500 pounds
and will be of suitable configuration for replacing the nose cone of the ICBM-
Convair Series "C" vehicle. Adaptibility to the Series "C" vehicle is important
to insure maximum utilization of ICEM engineering, test data and facilities and
to minimize interference with the ICBM Program. It is to be handled, when
assembled with the ICEM, on the available launching stands. (SEGRET).

guidance and control equipments, beacons and nthax_ixgmsmhaingmdevalnped for
the ARS and essential for these tests. Operational subsystems will be tested
at the earliest possible date. (SEERET)

2. The booster for this phase of the test program will be an ICBM migsile
(Convair's XSM-65, Series "¢y, W This includes all equipments

WD-56-00088




B. General Description (Contd_). .

and facilities necessary to boost and guide the satellite to the separation point
on the trajectory. These equipments are being developed for the ICEM Program.

(SECRET)-

3. The Ground-Air Communication, acquisition and tracking and Control
Subsystem consists of the facilities and equipment essential to locate the
vehicle in its orbit, determining its path and associated data, and maintaining
communications between the ground and the vehicle for the purpose of receiving
information relating to the flight and for transmitting instruction to the
vehicle. A number of ground facilities are required for this subsystem. Utili-
zation of the ground stations and communication system planned for the support
of the Scientific Satellite (IGY) will be considered. (SECRET)—

4. The Data Handling Subsystem for this phase will not have the capacity
required for operational tests. It will have the elements and designed capability
for handling environmental and subsystem data generated in the early flights. At
the earliest possible date, the operational Data Handling System will be installed
and tested. This will include the basic ground recording equipment for visual
and ferret data and initial read-out, indexing, coding, and storage equipment.

C. General Design Specifications

itself; it is assumed that this vehicle will be boosted by the XSM-65C misgile,
and that no orat best very minor modifications to the XSM-65C missile will be
required to "marry" the vehicle combination. Overall Performance of the XSM-65C
will be unchanged.

The general level of "sophistication” indicated by the specifications for
the Initial Test Vehicle is that considered feasible for attainment by the 1958-59
time period. However, it is Proposed to retain maximum flexibility within the
development Program so as not to compromise an IGY orbiting capability; in every
instance where possible, new developments will be backed up with existing components
of lesser capability but greater reliability. Such an approach will permit maxi-
mum development Progress by the required availability date. As an example, the

_power supply.

_ It is again emphasized that the general design specifications listed below
should be considered as ""suggested" specifications which can probably be met for
the Initial ARS Test Vehicle, However, bearing in mind the importance of having
& reasonably sophisticated orbiting capability during the IGY time period, the
specifications will be adjusted downward from the "desired" level where necessary
to insure a timely capability for orbiting flight. (SECRET)
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C. General Desigg Specifica

SPECIFICATION A INITIAL ARS TEST
AREA VEHICLE

OVERALL PERFORMANCE :
—— 2 TATURNANCE

Orbiting Altitude 230-300 N. Mi,
Elliptical orbits due
to elementary vernier

thrust control

Orbiting duration 15 days +'

Accuracy Elliptic - Eccentricity
30-100 miles _

Payload ' ~ 1500 pounds

Mission Gathering environmental &

scientific data and testing
elementary ARS subsystems

COMPONENT CHARACTERISTICS :
2 nARACIERISTICS
Power plant 15,000 pound thrust engines
to circularize elliptical
orbit

(probably Hustler XCR-81-BA-1,
weighing 1600 pounds approxi-
mately, including Propellants)

GUIDANCE & CONTROL:
——=2 & LONIROL

Transition after separation Stable platform and computer
to control vernier boost for
attaining orbit

Orbital Control Fully stable configuration with
reaction wheel control based
on rate gyro sensing

POWER SUPPLY: Battery pack; alternatively
radioisotopes with thermo-
couple comnversion

AIRFRAME Probably Semi Monocoque (Sheet
' Stringer) Design Integral Tanks,

Cylindrical with conical blunt,

or ogival, nose. End frame to

.2 e with ICBM booster warhead
QH_NHB.ENI}KE&chment bulkhead

WD-56-00088
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C. General Design seecificah

SPECIFICATION INITIAL ARS TRST
AREA VEHICLE
OTHER SUBSYSTEMS: Sensing devices for gathering

environmental and scientific
data. Equipment operation
monitors. Rudimentary v,
photo, and ferret equipments,
Advanced technique system test
devices. Antennae. Beacon
transponder or transmitter for
acquisition and tracking.
Telemetering system. Self-
destruct system

GENERAL WEIGHTS AND

'PERFORMANCE :
Separation Weight Approximately 5?00 pounds
Total ARS Vehicle Length Approximately 14 feet
Accelerations Séme as those applicable to

ICEM

(SECRET)
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II. APPROACH TO PROVIDING AN ORBITINGF?LIGﬁTZDEHDﬁSTRATION IN 1958 AS A PART
OF THE ADVANCED RECONNAISSANCE SYSTEM (ARS) PROGRAM, : :

A. Introduction - The ARS Program, with pProper reemphasis and acceleration,
can provide a Flight Demonstration of an orbiting veliicle in CY 1958. This
first became evident in September 1955 and has subsequently been substantiated
with the progress of the Design 8tudy Phase of the ARS Program. The ARS Program
requires an early test vehicle to provide essential data for the future logical
‘development of many equipments in the system. (SEGRED)-

Due to the nature of any orbiting flight having utility, it is necessary
to consider a great complex of individual technical problems ag they relate to
& complex system. Each portion of the system is so interlaced with others that
none can be considered separately. Neither does it appear desirable to develop
& test vehicle separately, or outside the ARS Program, since the elements of a
separate test vehicle program are essentially the same as would be required in
& test vehicle integrated with and required for the ARS development. (SEGRET)-

The Initial Test Phase of the ARS Program will have a3 its primary
objective the establishment of the feasibility of operation of vehicle in _
orbit and the collections of bagic envirommental data relating to the orbiting
Operation. Contingent upon the success of the earliest flights will be imposed
the additional objective of early component testing. (SECRER) '

The overall ARS Test Program may be Presumed to require some 80 orbit-
ing flights. Captive tests and other flights will preclude the orbital flights
and continue until the Advanced Reconnaissance System 1is fully operational. A
limited operational capability ig anticipated with orbiting vehicles during
Initial Test Phase of the test program. However, the achievement of any opera-
tional capability is of secondary importance and will not be allowed to jeo-
Pardize the attainment of a flight demonstration in 1958. (sERcrED)

An example of the operational utility that might be possible with the
Initial Test Program is the use of simple camera (with read-out components)
to photograph selected portions of the earth under the orbital path. A pay-
load of 1500 pounds allowg adequate space and weight capacity for this type of
equipment, which s expected to be available within this time period. (BEERET)

B. Elements of Initial Test Vehicle System
""""""f""“""""-——'JL——-—

The development and test schedule of the ARS contains the required
elements for a sound and logical progress of the combined systems to yield
ultimately a successful reconnaissance system and to meet the immediate re-
quirement for the earliest successful orbital flight., of the subsystems which
have been selected for inclusion into the early part of the Program, there are
relatively few which are not already in the development phase. No subsystems
have been considered unless basic research has already indicated that these
subsystem concepts are compatible with an early flight. ¢

1. Booster or First Stage
S—====L Ot _rirst Stage

eries C vehicle will be utilized as the initia]
suitable as a first stage even under conditiong

6 WD-56-00088
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cated in Figure 1, . d
C vehicle, it will be noted that an ut

orbit, General performance characteristics for the Series C are assumed to
be: Nose Cone weight - 3500 pounds and Burnout velocity - 23,000 fps for a

300 mile apogee trajectory. (SEGRET)

Design of subsequent staging will be on the basis of minimizing modi-
fication to the Series C vehicle. (UNCLASSIFIED)

2. Subgequent Staging

AIRFRAME ;

The vehicle will be approximately 5 feet in diameter with a faired fitting
at the aft section to mate with the Atlas C booster diameter. The length of the
vehicle will be limited to approximately 14 feet in order that stands Presently
used for the Atlas vehicles may be utilized. The vehicle will have an ogival,
blunt, or conical nose which houses the Payload compartment containing the sub-
systems described in the "design specifications. Provisions will be made to
employ environmental control techinques for tha payload section as required.:
Aft of the payload section will be the fuel tank section, the lower bulkhead
of which will mount the engine thrust frame, (SEGRET)__

PROPULSION:

A congervative estimate on the increment of velocity to be given the
vehicle in order to Place it in an orbit is of the order of 3000 £ps on a 300
mile apogee ascent to orbit trajectory. A third stage propulsion system will
be necessary to provide this velocity increment. Due to the short development
time allowed to meet the Phase I ARS time schedule, it was decided to investi-
gate the AF inventory for a developed item, to see if a feasible system 1is
available, The "Hustler" engine (XCR-81-BA-1) (presently under development)
will begin flight test in the fall of 1956 and seems suitable. The total weight
of a modified Hustler system (decrease in tankage and fuel weight for this usage)
1s 1575 pounds, which will supply a thrust of about 15,000 pounds for a duration

of 20 seconds, It is expected that this system will be developed for Initial

With this propulsion system, it should be possible to control the final velo-
city to within 225 fps. A deviation of 2 20 miles from circular orbit at

300 mile altitude ig thereby obtained with correct thrust orientation, This
is a designed air start engine and the time period between the initiation of

AUXILIARY POWER UNIT (APD) :

The following APU performance requirements for the Initial Test Vehicle
have been assumed: '

a. Total payload on orbit: Approximately 1500 pounds.
Cpdd L i
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y8 to 2 months,

¢. Peak electrical power required: 300 watts,

d. Electrical énergy required per day on orbit: 600 watt hours
day

Various Auxiliary Power Units have been under study in the ARS Pregram
and it appears that a wide range of Power source can be made available. Listed
here, in order of increasing development time, are those appearing to be feas-

ible in this Phage:

8, Chemical battcriil
b, "Chemiéabijs fueled turbine-generator
¢. Radioisotope heat source coupled to

(1) A reciprocating engine-generator; .
(2 a turbine-generator;
(3) Thermocouples.

d. Nuclear reactor coupled to a turbine-generator
e. Solar batteriaes.

Further study will indicate an optimum unit to be used. (SRCRET)-

GUIDANCE :

It is assumed that the XSM-65 C missile will have main and second stage
guidance of the radio inertial type. Accuracy from this system would provide
guidance necessary to achieve a degree of orbital accuracy adequate for ARS
initial test requirements,

With guidance during the boost phase provided by the XSM-65 C misgile,
there remains the problem of guiding the satellite vehicle itself to an orbit,
A stabilized platform will be required for this phase with a pre-determination
of time and orientation of the vehicle required for the third stage initiation.

Guidance on orbit will consist of sensing and feeding proper signals to
an adequate control system which will maintain a reference orientation in the
orbiting vehicle. OoOf the many possibilities for accomplishing this, the best
appears to be the "dumb bell mass distribution" method vhich will take ad-
vantage of the gravity restoring torque to provide inherent stability of the
vehicle in the downward direction and to provide sensing reference. Another
method under consideration for obtaining a vertical reference indication for
the orbiting vehicle will utilize an infra red horizon scanner. This horizon
Scanner is curreatly in the early testing stages utilizing balloon flights.

WD-56-00088




CONTROL :

Control during the boost willqu furnished by the XSM-65 Series ''c" control
system and will be by means of gimballed engines and control of verniers. (SECRET).

During the coast period from booster cut-off, control will be required to
torque the vehicle into the preferred orientation required for vernier thrust
initiation, This will be done with reaction wheels (or possibly by jet thrust).
The same reaction wheels will be used to orient the vehicle and to damp out
oscillations of the vehicle in orbit. Contrel of either a gravity stabilized
vehicle or a closed loop control system (sensing a reference direction) require
that disturbing torques arising from other vehicle subsystems be kept to a
minimum, such as by counter-rotating any rotating machinery with either usable
rotation or dummy flywheals. (SECRET)~

ACQUISITION AND IRACKING, AND COMMINICATIONS : '

Acquisition and Tracking:

The AN/FPS-16, instrumentation radar, presently being fabricated, appears
to be the best approach to the acquisition and tracking problem for the initial
orbital £lights, However, to meet these requirements, the antenna system,
transmitter power and several other items must be modified. The two m2jor
problems that must be investigated throughout the test problem are Propagation
reliability and transponder reliability, (SEGRED)

Theoretical studies have indicated that the acquisition problem is contin-
gent upon providing adequate power in the air-to-ground link. ‘Théepresent
"state of the art" indicates that a receiver with adequate sensitivity and an
airborne transmitter -with adequate output powar can be constructed to meet the
ARS requirement and within the desired time schedule. ¢(SECRET)

Communicationsg:

It appears that advantages can be obtained by maximum wtilization of the
radar-tracking beam for soms of the ground-air functions. The ground-to-air
command link and air-to-ground telemetering link can be so implemented in
accordance with pPresently available techniques. To be given further considera-
tion will be a .scheme whereby commands will be transmitted from the ground
station to the vehicle via the tracker-transponder 1ink by pulse position
modulation or similar techniques; low content information will be transmitted
via the transponder-tracker link by the same techniques. (SECRET)

The Ground Communications techniques necessary to support the flight of
the first orbiting vehicle are in existence today and can be made availgble
as operating equipment within the desired time schedule. The preblems asso-
ciated with the Orbital Computer, Programmer-Timer, and the Command of the
vehicle will be attacked by presently known techniques and by the modification
of existing equipment. (SECRED)-

INSTRUMENTATION AND COMPONENT TESTING:
\

Both the ground facilities and the spaceborne vehicles will be instrumented
to collect, transmit and record information relative to the vehicle's

.
S = P BN
; [
M +
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" performance in orbit. Presently | achniques will be utilized
to obtain this information. Rach test vehicle will gerve a multiplicity of
purposes, providing essential data for the future logical development of each
of many equipments in the system, The complexity of the tests om any vehicle
will depend upon the success of preceding tests., As an example, a particular
vehicle will be used to test the Performance of tracking equipment, to gather
environmental data, to test communications, and to conduct experiments to
determine the optimum chagsis configuration. Instrument tests will be planned
to make optimum use of the relative large payload and space available aboard

each vehicle. (SECRED)
GEOPHYSIOALfENVIROMNTAL DATA COLLBGTIQM

From its inception the Advanced Reconnaissance System documentation has .
included the provision that the ARS Test Program should be so oriented as to
maximize the usefulness of the test vehicles to the scientific community in
general as well as to satisfy envirormental and engineering requirements of
system. ARDC System Requirement No, 5 requires that the System Development
Plan contain provisions for the fabrication and launching of "research
laboratory models™ of the Satellite Test Vehicle, capable of obtaining and
transmitting to the earth valuable scientific data on the Space environment
and astronomical bodies, (BECRET)~

The geophysical environmental Program to be performed as part of the
Initial Test Phase will have two objectives. First, it will provide for the
measurement of such environmental data as has been determined to be necessary
if not critical for the succesful design of the system, Secondly, it will
provide for the measurement of other geephysical envirenmental data which mav
be of limited importance to the design of the ARS but of great scientific

{mportance., (SEGRET)

Based on current studies, the environmental facters which appear to be of
Primary importance to the Advanced Reconnaissance System are (a) density at
orbital altitude, (b) rate of influx end mass of micrometeoric material (c)
thermal flux of the earth and sun as they affect equilibrium temperatures at
altitude (d) Solar radiation in the ultraviolet and X-ray regions and (e) the
effects of the ionosphere and troposphere on communication and tracking of
the vehicle. Though not listed in any order of priority all these will be
thoroughly investigated in this phase.

In addition to the above areas of direct importance to ARS Design,
certain other 8eophysical areas also of primary importance to the scientific
community are expected to be studied by use of the orbiting vehicle. Thege
include, but will not be limited to, (a) measurements of the direction of
influx and intensity of cosmic radiation, (b) measurement of the direction
and intensity of the earth's magnetic field and (c) measurements of cosmic
and solar high frequency radio noise. Also, for scientific purposes » more

sophigticated scientific experiments in the areas of direct interest to ARS
Design may be conducted, - ‘
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1. Meateor Measurements
_“_____

The measurement of the influx of meteoric material has a two-fold
significance. It is necessary in order to determine the hazard to a very
high altitude vehicle from bombardment by cosmic dust impinging at velocities
of the order of 100,000 miles per hour. Also this information may be of
8eophysical importance since the extent that radio communications are affected
by such cosmic dust is Presently unknown. (

The presence of micrometeoric dust will be measured from acoustical
vibrations resulting from their collision with an elastic diaphragm incor-
porated as part of the skin of the satellite. This acoustic technique has
been successfully used i{n rockets and can be readily modified for satellite
use to determine the rate of influx of meteoric matter, as well ag the mass,
and, orbit permitting, latitude varlations of influx, (

2, Thermal Radiation Measurement
M

Thermal radiation flux incident and absorbed on the skin of the ARS
vehicle, with the sun and the earth acting as sources of energy, can produce
extremely large variations in the skin temperature with a possible severe
degradation of Structural integrity. The skin conductivity and internal re-
radiation can be eéxpected to produce a heating or cooling effect on the .
equilibrium temperature of the interior, depending on the radiatiom absorp tion
and emission characteristics of the System and its insulation features, Also,
thermal radiation information relative to the flux of the earth in the infra
red may be required to determine or control the attitude of the system while
in orbit. (SEERET)-

In order to provide the needed informatioq,inltrumentation to be
satellite~borne will be daveloped for the measurement of the absolute
radiation flux from the sun in the ultraviolet, visible and infra red, by
means of filter radiometry., Similar equipment will be developed and measure-
ments made to determine the flux from the earth due to daytime albedo and
emission and nocturnal emission. Existing equipment will be modified to mea-
sure satellite skin temperatures and interior temperature, (SECRET)—

3. Dcnaitz Measurements

The measurement of density at orbital altitudes is of pPrimary
importance since successful operation ig dependent on the ability of the
ARS vehicle to remain in orbit for long periods of time and the choice of
orbiting altitude for any desired life time is dependent, among other things,
on & knowledge of the density. (SECRETY ,

There are several methods by which density might be determined from
or by means of an orbiting beody, (UNCLASSIFIED)
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The most obvious methodi track the vehicle itself
and, assuming known aerodynamict atmospheric density can
be determined by variations of the orbit as compared with a vacuum orbit,
A similar method suggested by Whipple involves the rearward ejection from
the satellite of two or three spheres of equal size but different mass,
These spheres must be ejected rearward with sufficient velocity so that
they will spiral towards the earth's surface, By optical or radar track-
ing, the trajectory can be determined and this versus the time data will
determine density at various altitudes. Kellogg and Kallmann have
suggested a method involving the ejection of a balloon of some kind from
the satellite and dragging it by means of a line in which the tension
would be a measure of the relative drag force between the two bodies.
This drag force together with information of mass and size of the two bodies
plus orbital velocity and drag on coefficients will yield density. (SEGRET)-

It is expected that the ambient pressure at 500 KM will be of the
order of 1079 am of Hg which is within the range of the Alpert guage.
Assuming a non-aspect controlled spherical body or any known shape with
aspect control, Alpert guages can be used to determine import pressure.
Impact pressure plus a knowledge of the velocity of the body relative to the
air mass will permit determination of density. (SECRED)-

4, Solar Radiation Measurements in the Uitraviolet and X-Ray Region:
e TR 2R 2108 Neglon

With regard to solar radiation, there are two principal areas of
research which should be investigated as being of possible critical importance
to the design of the ARS. These are the effect of radiation (solar x-ray and
short wave length ultraviolet) and the effect of molecules, atoms and ions

existing at 500 km. (SECRET)-

S8ince a vehicle traveling at 500 km is essentially receiving un-
filtered solar radiation of low wave length, one must consider a possible
"charging-up" of the metal due to the loss of photoelectrons from the sur-
face, This charging-up can theoretically rise to thousands of volts, de-
pending on the wave length and intensity distribution of the incident
radiation. Such a charging-up could influence the telemetering and other
electronic functions of the equipment in the vehicle. (SEGRET)—

Also, the effect of the atmospheric composition at 500 km is diffi-
cult to assess since the pressure at that altitude is not accurately known.
The best estimatesrange from /077 to [O0~° mm of Bg. If the real pressure
lies in this range there might be heating of the vehicle due to recombination
of atoms on the surface as well as impacts with other atoms and molecules,

(SEGRET)

A photo counter-type instrument will be developed to be satellite~
borne to measure solar radiation in the x-ray and ultraviolet region. Also
an ultrasensitive light weight mass spectrometer will be developed and flown
during the test program to determine atmospheric composition at orbital

altitudes. (SEGRED)
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5.

Techniques based on the use of electromagnetic radiation will be used
as a method for guidance into orbit and tracking in orbit of the ARS vehicles.
Depending on the frequencies used, the ionosphere (at low frequencies) and the
troposphere (at high frequencies) will cause the electromagnetic waves to be
deviated from their normal straight line path, as well as delayed, thus giving
a false position for the vehicles. If the index of refraction is determined
for the ionsphere and troposphers, correction can be made to glve the true
position of an object being tracked. (SECRET)-

In order to determine the fine structures of the ionosphere, a pulse
transmitter with a frequency of about 30 me/s will be carried in the ARS Test
Vehicle. The pulses are syncronized with the interrogation pulse of ground
stations. The time delay between the 30 mc/s pulse and the interrogation
pulse, the amplitude fluctuation and possibly also the phase fluctuations and
changes of polarization will be recorded at the ground stations (5 stations
several miles apart). (SECRET)

This information enables one to determine the integrated refractive
effect through the whole lonosphere up to the height of the satellite. Studies
'Wwill be instituted to determine the feasibility of developing suitable equip-
ment to study tropospheric effects. (SEGRET)-
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IIT - CONTINGENCIES TO SUCCESS - -

ICEM AVAILABILITY

It is assumed that development of any "sophisticated” vehicle subsystem
capable of accomplishing orbiting condition in the specified time period will
require the use of an ICEM vehicle as a first stage or booster. It is also
assumed that maximum use must be made of various associated ICBM components and
facilities if the flight conditions are to be realized on schedule. Therefore,
the development and availability of the ICBM vehicles on a schedule compatible
with such an orbital flight vehicle development becomes the principle contingency
to the success of this program pPlan. As subsequently noted in this plan, ICBM
vehicle development is scheduled on a "marginally” compatible basis. If the
ICBM development lags, then the fulfillment of an orbiting flight condition in
1958 will not be met. (SECRET)-

IMPLEMENTATIOR OF SCHEDULE

In recognition of the critical scheduling and lead times, the early
implementation of the Plan is mandatory. There appear to be at least three 3)
management aspects which are contingencies to the success of the Plan. These
are: (1) the decision to implement an ARS Program including this portion thereof,
(2) the selection of an appropriate contractor or contractors, and (3) the pro-
vision of adequate funds. To provide a reasonable chance of success, these
management problems must be favorably resolved at the earliest possible date.
Subsequently indicated development schedules and costs are predicated upon
1 April 1956 as the date for resolution of these management aspects. (UNCLASSIFIED)

RELIABILITY OF COMPONENTS

The reliability requirements for the Advanced Reconnaissance System,
particularly the airborne components, are several orders of magnitude greater
than that attained in curreat electronic and mechanical equipment. Relatively,
unattended operation in a strange environment further complicates this problem.
This problem cannot be solved without maximum simplification and continual work
to advance the "state of the art" in the field of component reliability.
Simplicity of design and system integration will be the keynote of the Initial
Test Phase. (SBGRED)—
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IV - INTERFERENCE WITH ICEM Amm

From the outset, it is recognized that the ICBM and IRBM Programs are
programs of higher priority and it is, therefore, in the best interest of the
Nation to maintain their schedules inviolate insofar as possible. Where in- /
compatibilities occur between the ICEM and the ARS Programs, slippages in the ARS
Program will be accepted. (SECRET)

The satellite vehicle will be designed to accommodate the Convair Series '"C"
vehicle. No structural or performance changes are contemplated. (SECRET)

ICBM or IRBM contractors will not participate as contractors in the. ARS
Program where their participation will detract in any way with the ICBM or IRBM
work. Where it is in the interest of both development projects, all plans to
utilize Convair launching sites, test facilities, and field persomnel will be
incorporated in the program. '

- Since the unmodified ICEM vehicle serves as the first stage of the orbital
test vehicle, much of the information obtained during the ARS flight tests will
be of value to the ICEM Program. The experience and information gained from these
flights should add reliability to the ICBM Program. (SECRET)-

Insofar as possible, the delivery of ICEM missiles and components and the
use of facilities will be scheduled to coincide with the periods in the ICEM
Program which are less critical and represent less than maximum demands on the
ICEM Schedule. (SECRET) :

WD-56-00088



Orbital Payload Available
Payload of 5500-Nautical-Mile Missile

£

Estimated Payload for ICBM SM 65C
Booster is 1600 Pounds .

(1600)

(1200)

Variation of Payload Available in 300-Mile
Orbit as a function of Degraded Performance

of 5500-Mile Booster
(400)

| Figure 1. Gros

L i LI I ! i

1 2 3 4 5 6

Maximum Range of Vehicle with Design Payload
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UNCLASSIFIED

FACILITIES ANNEX

INTRODUCTION ‘
Bumber coding on the following pages_is as given below:

As a general rule, the following steps will apply in the acquisition of
"construction” type facilities. The dates of completion of these steps con-
stitute critical check points in the determination of progress.

1. Definition of Requirements - This is a statement of what is required,
when it is needed, and why it is needed. It is based on the information supplied
by the contractor.

2. Determination of Method of Acquisition - This step is required when
no contract is in existence. It is the responsibility of WDD,

3. Formal Application - This is a detailed statement of the design
criteria and specification to be used in the design of the facility. It will
contain schedules, cost estimates, and plan. Justification in some cases may -
be required. This is the responsibility of the using comtractor.

4. Authorization to Proceed - This is the initial authority (usually in
the form of a letter facility contract) to the contractor to allow him to proceed
with acquisition. It is the responsibility of Hq, AMC after a procurement
directive has been released by Hq, USAF as a result of Step 3.

5. Contract Award to Architect and Engineer (A and E) Contractor - This
is the award of contract for detailed design. It is the responsibility of the
using agency with approval’ by AMC/SAPO. ‘ srte

. . . - oY, .

6. Submission of Preliminary Drawings - This step is to permit approval of
the efforts of the A and E in the form of drawings and specifications. An
actual cost control estimate based on these preliminaries will be submitted as
a basis for funding of the construction. Approval of the preliminaries is the
responsibility of the using contractor, R-W, and WDD. ap

7. Submission of Final Drawings - This step is to permit approval by the
using agency and by AMC. At this time the construction contractor is selected.

8. Award of Construction Contract

9. Completion of Comstruction Contract - Facility activation by the using

agency is normally considered to start at this time, sometimes referred to as
"beneficial occupancy date” - Usually, the facility is not ready for the use for
which it is intended. Activation may involve considerable additional equipment
installations by the using agency, and a period of checkout or shake-down is
necessary. g '

10. Activation Complete - The facility is now usable for the purpose for
which it was intended. '

2-1 -WD-56-00088
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UNCLASSIFIED ,

FACILITIES ANNEX

1f the requirement is for equipment only and does not involve construction,
Steps 1 through 4 are similar to those as above. The remaining steps are out-
lined below:

5. Request for Bids -

6. Evaluation of Bids -

7. Procurement Order Placed - Normally this occurs within a feyw days of
. the completion of Step 6. In some cases, "sole-source" justification is made,
obviating Steps 5 and 6. :

8. Equipment Delivered - This is the date that the equipment is received
at the location where it is to be used.

9. Equipment Installation - The equipment is completely installed but
has not been checked out.

10. Activation Complete - The equipment is now usable for t@e purpose for
which it was intended, :

2-2 WD-56-00088
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CONFIDENTIAL
A

FUNDING SUMMARY
(MILLIONS)

BUDGET PROGRAM/PROJECT FYS56 FYS57 FYs8 FYS59 ToTAL
P-131 - Industrial Resources h.5 .5
P-151 - Guided Missiles 3.5 ik.2 17.9 7.0 42.6
P-152 - Initial Spares - .2 1.0 .5 1.7
| P-155 - Ground nanaling Equipment .2 k.5 5.5 1.5 1.7
P-320 - Military Construetion | 7.0 7.0

~ P-620 - Research & Development 11-.6:__ 8.5 7.9 7.0;'_28.0:
oL $13.0 $35.2 $31.8 $15.5 $95.5

$13.0 millien are required in the kth Quarter FY 1956.

-

WD-56-00088



ARS (INITIAL TEST PHASE)

. FINANCIAL PLAN
P-131 - Industrial Facilities
FY 1956
Puggose
Contractor Plant
Engineering . $4,500,000

Backyard Test
Captive Test
Component Test

Justification:

Punds required in 4th Quarter FY 1956 to initiate necessary contracts.

Justification is included in Facilities Annex (Tab 2)

N o
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P-151 - Guided Missiles

Purpose

XSM-65C
Orbital Stage Vehicles

Justification:

To accomplish procurement »
vehicle and its subsystems for
test a.nd. dynamic testing of the

To accomplish procurement of
(including XSM-65C for use
These orbiting vehicles wi
accomplish long-term tests of

~CONFIDENTIAL-
_

' S :
ARS (INITIAL TEST PHASE)

FINANCIAL PLAN
FY 56 . FY 57 FY 58 FY 59 TOTAL
2.0 9.2 5.4 2.0 18.6
1.5 5.0 12.5 5.0 2k.0
3.5 1h.2 17.9 7.0 k2.6
modification and test of the orbiting stage

all phases of the progran,
orbiting vehicle alone.

prototype system components.

10 complete orbital test vehicles
as boosters) to permit tem full system tests.
obtain operational environmental data and

including captive

WD-56-00088
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ARS '(INITIAL TEST PHASE)
FINANCIAL PLAN

P-152 - Initial Spares FY 56 FY 57 FY 58 FY 59 TOTAL

Purpose

Initial Spares and Spare

Parts (XSM-65C) .2 1.0 .5 , 1.7
TOTAL | 2 1.0 .5 1.7

Justification:

For procurement of initial spares and spare parts to support the
concentrated captive and flight test portions of the ARS Initial Test Phase.

3-4 WD-56-00088




ARS (INITIAL TEST PHASE)

FINANCIAL PLAN

e

P-155 - Ground Handling Equipment FY 56 FY 57 FY 58 FY 59 _ TOTAL

Purpose

Sv & Launch Equipment, and ,
Fuel and Lubrication .2 3.0 . 2.0 .5 5.7

Payload Equipment 1.5 3.5 1.0 6.0
Fabrication & Assembly

TOTAL .2 4.5 3.5 1.5 11.7

Justification:

For the procurement of service and launching equipment necessary and
Peculiar to the ARS initial test program.

- . For the procurement of special payload equipment, including attitude control,
auxiliary power and environmental sensing and recording equipment.
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ARS (INITIAL TRST PHASE)
FINANCIAL PLAN

e e}

P-320 - Military Construction

FY 1957
Puggqse
APMTC Facilities

Launching facilities

Captive test facilities .

Assembly checkout and engineering building $7,000,000

Justification:

Included in Pacilities Annex (Tab 2)
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ARS (INITIAL TEST PHASE)
FINANCIAL PLAN

P-620 - Guided Missiles and Related Equipment

Purpose FY 56 FY 57 FY 58 FY 59 TOTAL
Orbital Vehicle 1.5 3.0 1.5 1.0 7.0
Orbital Payload &

Associated Ground

Equipment 2.6 4.0 4.4 3.0 13.0
System Analysis and N

Data Reduction .5 1.5 2.0 4.0 8.0

TOTAL 4.6 8.5 7.9 7.0 28.0

Justification:

To sgcuré contractual services for the research, development, engineering,
design, preparation of detailed specifications, development testing, and
fabrication of protype models required for the accomplishment of the ARS Initial
Test Phase. ‘
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