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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION TELS WO 2-4155
WASHINGTON, D.C. 20546 WO 3-6925

NEWS

FOR RELEASE: SUNDAY
August 15, 1965
RELEASE NO: 65-261

NASA TO LAUNCH
THIRD ORBITING

SOLAR OBSERVATORY

The National Aeronautics and Space Administration will
launch a 620-pound Orbiting Solar Observatory (0SO) no earlier

than August 24 from Cape Kennedy, Fla.

0SO-C will carry nine separate scientific experiments
to study the Sun and its influence on the Earth's atmosphere.

The launch site will be Cape Kennedy, Fla.

The 0OSO program is one of NASA's major efforts in solar
physics and 0SO-C's launch will maintain the continuity of
observations during the ll-year solar activity cycle. Solar

activity currently is in a minimum phase.

A better understanding of the Sun's mechanics and behavior
is expected to enhance mankind's knowledge of the solar influ-
ence on Earth and to help in predicting solar flares whose

swiftly-generated X-rays could menace manned space flights.

-more- 8/L4/65




This will be the third 0SO in a series of eight solar
observatories planned by NASA. The first two 0SO satellites
were launched from Cape Kennedy Mar. 7, 1962, and Feb. 3, 1965,
0SO I, which carried 13 experiments, provided more than 2,000
hours of sclentific information during its lifetime. 0SSO II,

with eight experiments, 1s still operating.

As were earlier 0SOs, the new solar observatory will be
launched by a three-stage Delta rocket into a planned circular
orbit about 350 miles above the Earth. The orbit will have an
inclination of 33 degrees to the equator and a period of about
95 minutes. If successfully placed into orbit it will be of-
ficially designated Orbiting Solar Observatory III. Its use-

ful scilentific lifetime is expected to be about six months.

0S0-C 1s physically similar to earlier observatories in
the program. It has two main sections: (1) A spinning base
portion, called the wheel, which provides gyroscopic stability
and carries the telemetry, command system, batteries, control
electronics, gas spin-control arms and seven experiments, and
(2) A top section, called the sail, which is a fan-shaped device
carrying two experiments that polnt continuously toward the Sun.
The sall also has solar cells affixed to it to convert energy

from the Sun into electrical power.

? ' -more-
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Although the observatory physically resembles the earlier
0SO spacecraft, and 1ts basic operating principle is the same,
it features three significant improvements which are expected

to greatly enhance its ability to perform solar investigations.

Innovations on 0SO-C include:

(1) An improved ground command system which will permit
the spacecraft to receive up to 94 different commands from
ground stations. The command capabllities of 0SO I and 0SO II

were 10 and 70, respectively.

(2) A torque coill to augment the nitrogen gas jet system.
The coll generates a magnetic fleld thus creating a torque on
the spacecraft by reacting with the Earth's magnetic fileld.
Previously, OSO depended exclusively on the controlled release
of the compressed nitrogen for its pitch control. The new
coll, operated by ground commands, provides the torque to assist
in orienting the spacecraft in pltch attitude after it has
achieved orbit. This will reduce gas consumption and increase

the life expectency of the observatory.

(3) An improved roll aspect measuring device designed to
determine the roll attitude of the spacecraft by sensing 1its
position in relation to the Earth's magnetic field and the

directlon of the Sun.

-more-



The nine experiments carried by 0SO-C are designed to
continue and extend the work of the two previous spacecraft ;
in the series. They will study solar X-rays, gamma rays, ul- \
traviolet radiation and other phases of solar activity. They

represent a joint government-university-industry effort.

The 0SO program is directed by the Physics and Astronomy

Programs Division of the Office of Space Science and Applications
at NASA Headquarters. Project management is under the Goddard
Space Flight Center, Greenbelt, Md., which is also responsible

for tracking and data acquisition and the Delta launch rocket.

The 0SO spacecraft are designed and built under contract
by Ball Brothers Research Corp., Boulder, Colo. The three-
stage Delta rocket used to launch 0SO is produced by Douglas

Aircraft Co., Santa Monica, Calif.

(TECHNICAL INFORMATION FOLLOWS)
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0S0-C SATELLITE

The 0SO is a space platform for direct observation of the
Sun. In operation it uses the gyroscopic properties of a
spinning body to maintain stability. Unlike other satellites,
however, 0SO has an unusual biaxial attitude control system

to point instruments at the Sun.

Physically, the observatory consists of two main sections.
These are the wheel section and a sail-like platform on which
the solar cells are mounted. The wheel section spins to pro-
vide stability for the satellite, while the spin axis is main-
tained approximately perpendicular to the direction of the sun-
light with cold gas precession jets, augmented by the torque

coil described earlier.

Driving against the spinning wheel section, electronic

control systems hold the sail platform facing toward the Sun.

Wheel and Sall Structure

The 44-inch diameter, nine-inch-high wheel structure is
made of aluminum alloy and consists of nine ple-shaped com-
partments each with 1,000 cubic inches of space. Five compart-
ments contain experiments. Four house the electronic controls,

batteries, telemetry and radio-command equipment.

=Mmore=



Three 30-inch arms extend at 120-degree intervals when
orbit is achieved. Each arm has a six-inch diameter sphere
mounted at the end containing nitrogen gas under a pressure of
3,000 pounds per square inch. The wheel spin rate is automa-
tically controlled at 30 revolutions per minute by release of

the gas through tiny Jets.

The salil structure is nearly semiclrcular with a radius
of 22 inches. It 1s covered with 1,860 solar cells, except
for the portion occupied by the Sun-pointing experiments. Be-
hind the solar cell panel are electronic and mechanical com-

ponents to operate the sail.

When the satellite is injected into orbit, it will be
spinning at about 120 revolutions per minute. Before it sepa-
rates from the Delta third stage (which also goes into orbit),
the three arms containing the gas vessels are extended. This
action reduces the wheel spin rate to about 90 rpm. The gas

jets are used to further decrease the spin rate to 30 rpm.

-Mmore-
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Meanwhile, the sall sectlon spins in the opposite direc-
tion to the wheel. A complex system of pointing control de-
vices insures that the sall points toward the Sun when the
0S80 1s in daylight. Photodetectors seek the Sun. Four coarse
detectors, each with a 90-degree field of view, provide signals
which despin the upper section until the detectors point the
sail to within two or three degrees of the Sun. Then two fine
detectors supply signals for making more precise adjustments

in azimuth and for pointing in elevation.

The pointing accuracy (one minute of arc) is comparable
to sighting an object 18 inches in diameter from a distance

of ' a mitles.

0S50 SCIENTIFIC OBJECTIVES

Objectives of the Orbiting Solar Observatory program are
to advance our understanding of the Sun's structure and behavior
and to determine the physical processes by which the Sun 1n-

fluences the Earth.

The Sun is the nearest star to Earth and offers oppor-
tunities to acquire new knowledge of astrophysical phenomena
and to test theories. It is the only star in which man can
observe directly structural features such as sunspots ok pro-
minences and the only one near enough to permit detailed study
of its X-rays, gamma rays and radio emissions.

=MOEC=




The Sun emits electromagnetic radiations of various
wavelengths and energetic particles. This radiated energy
striking the Earth produces circulation in both the upper and
lower atmospheres. In the lower atmosphere, this circulation
produces long-range climatic effects which result in the day-

by day movement of weather systems.

Part of the solar radiation, however, is absorbed or re-
flected by the upper atmosphere, and this radiation -- X-ray
and ultraviolet -- produces the region of great electron con-

centration called the lonosphere., Rapld changes in the in-

tensity of solar radiation in these wavelengths have been noted

by 0SO I and 0SO II. These changes always follow a period of
activity on the Sun's surface. Solar-particle emission also

undergoes large variations following solar flares.

=nore=
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Thus, a study of solar activity and its effect on Earth,
aside from basic scientific interest, is necessary for a fuller
understanding of the space environment prior to manned flights

to the Moon and beyond.

Of the total radiation spectrum emitted by the Sun, the
Earth's atmosphere absorbs most of the ultraviolet and X-rays
below the energy level of 3,000 Angstroms. The OSO satellite,
operating above the atmosphere, is able to observe radiation
in these wavelengths. It is, therefore, an ideal research

tool for solar investigation.

EXPERIMENTS

The experiments selected for the 0SO-C were chosen for
their potential to provide answers to some of the more pressing
questions on the nature of solar emissions. In basic terms,
these experiments are intended to map the occurence and energy

of solar radiation.

Of the nine experiments carried by the new observatory,
two will be pointed at the Sun from the sail portion of the
spacecraft. The remaining seven experiments need not be
oriented toward the Sun continuously and accurately and are

located in the nine-sided rotating wheel section.

=mnore-
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POINTED EXPERIMENTS

Ultraviolet Scanning Monochromator

This experiment, provided by the Air Force Cambridge
Research Laboratory, Cambridge, Mass., is designed to investi=-
gate the effect of solar ultraviolet radiation on the Earth's
lionosphere. It 1s an advanced version of similar devices
flown earlier on sounding rockets. Its range of coverage
will be from 250 to 1,300 Angstroms. The device weighs 39

pounds and operates on 3.2 watts of power.

Solar Spectrometer

Provided by the NASA Goddard Space Flight Center, this
spectrometer is a combination of five instruments, four of
which are designed to measure solar X-ray radiation in
various wavelengths from one to 400 Angstroms. Each of the
four instruments will scan the Sun at various pre-established
speeds. Then, when the fifth instrument observes an excess
of X-ray flux caused by a solar event, it will override
operation of the other four instruments and cause them to
operate at their highest scanning speeds. This will permit
the instruments to obtain higher time resolution of changes
of solar flux caused by the solar event. Like the other

pointed experiment, the Goddard spectrometer is controlled by

-more-
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Goddard Space Flight Center- X-Ray Spectrometer

- Primey,

pal [mvestigator: Dr W. Neypert
b]ectlve: Measvre Solar X-Ray Radiation in the

Wavelength Range of /A to 4004

DeSCription: Grazing- incidence Graling

Air Force Cambridge Research Laboratory

Ultraviolet Spectrometer

Prinrcipal lnvestigator: Dr A.E Hinteregger
ObJectlve: Measvre Solar Radiation inthe Wavelength Range of 2504~ I300A.

Descri ption: Grazing - incrdenee Grating Spectrometer with Magnetic Focusing
Photomultiplier Scans the Spectral Range in
2040 Discrete Steps at
Severa/ Stepping Rates.

ORIENT
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Spectrometer with Magnetie

Focusing Photornultiplier Scans the
Spectral Range of 254 to
4004 in 6/44 Steps.
Iwo Crystz/ Goniometers
Scan the Spectral Ranges of
/A-254 & 2.54-644 in 256
Steps. A Third Gontometer

Scans the Range of 644-254 in 512

Steps. Two Poralle/ Ion Chambers are

Sensitive to Flare Activity in the 24-84

Range.

EXPERIMENTS
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ground command making 1t one of the most complicated scientific
satellite devices ever to be controlled in this manner, The

experiment weighs 38 pounds and operates on an average power

of 2,705 watts.

WHEEL EXPERIMENTS

Thermal Radiation Emissivity Detector

This experiment from the NASA Ames Research Center,
Mountaln View, Calif., is designed to support the Apollo
manned Moon landing program. It is a relatively simple
experiment involving 12 special coatings to measure the
long-term effects of the space environment on spacecraft
surfaces. This 1s the same type of experiment flown by Ames

on OSO II. It welghs two pounds and uses two watts of power,

Earth Albedo Telescopes

Thils instrument package, welghing almost 21 pounds, was
provided by the NASA Ames Research Center. It consists of
8lx telescopes. Its purpose is to measure the light energy
reflected from the Earth's surface -- the Earth's albedo.
Operating in an Angstrom range from 3,200 to 7,800, the tele-
scopes are expected to give scientists a better insight into
the varlious differences of Earth-reflected energy since this

energy varlies greatly over water and cloud cover areas. It

uses 0.5 watt of power.

-more-
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Direction Radiometer Telescopes

The third NASA Ames Research Center experiment consists
of directionally sensitive radiometer telescopes, designed to
extend the Albedo experiment measurements into the far infrared
range of from one to 30 microns. It consists of two parabolic
mirrors with associated detectros. The device weighs slightly

more than five pounds and uses 0.5 watt of power.

Celestial Gamma-Ray Detector

Provided by the Massachusetts Institute of Technology,
this 90-pound device 1s the heaviest experiment carried on board
0SO-C. It occupies two complete compartments in the wheel
section. It is an advanced version of a similar device first
flown by Explorer XI in April 1961. Its purpose is to detect
and identify gamma rays of energy greater than 100‘million
electron volts and determine their celectial distribution. This
information should extend our understanding of the distributiocn
of these rays as well as help in the interpretation of data

already obtained from earlier satellite flights.

When a gamma ray enters the device, its normal searching
operation is automatically changed to analyze the ray. After
the analysis process, the experiment returns to its normal
operating mode until another gamma ray 1s encountered. Changes

in operating procedures of the device are controlled by
ground command. It uses one watt of power.

-more-
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Solar X-Ray Detector

Designed to measure the intensity of solar X-rays in
the eight to 20 Angstrom range, this device, provided by
the University of Michigan, Ann Arbor, Mich., welghs six pounds
and uses 0.8 watt of power. Data obtained from the experiment
will complement data obtained by the Goddard X-ray Experiment.
The instrument operates in both-the high and low sensitivity
ranges and switches automatically from one range or frequency
to another when the X-ray flux reaches a pre-established level.
Measurements of this type over a long period of the solar cycle
are neededto establish a baseline for defining the total energy

output from the Sun in thils particular range.

Cosmic Ray Charge Spectrum Detector

The University of Rochester, Rochester, N.Y., has provided
a 17-pound detector designed to map the sky, 1ncluding the
Sun, and detecﬁ energetic particles penetrating the spacecraft
from sources throughout the universe. The experiment can
discriminate between particles and gamma rays and, operating
in its primary data acquisition mode, it can examine
different sequential positions in the sky. It uses 0.7

watt ot power.

=more=
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Solar X-Ray Telescope

Thlis experiment, provided by the University of Calif'ornia,
San Diego, will measure the intensity, energy and directional
properties of X-rays in the seven to 190 thousand electron
volts range. (This corresponds to an Angstrom range of 1.7
to 0.065.) It consists of a detector system of photomultipliers.
Anti-coincidence shielding and a self-contained aspect system
provide X-ray directional data. The instrument package weighs

slightly more than 13 pounds and uses 0.5 watt of power.

=MOre=-
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Massachusetts Institute of Technoloqy - Gamma Ray Telescope
Prirrepal /nvesirgator . Dr W. Kravshaar

Objective: petect, irentity &
Determine Celestia/
Distribution &S Energy

P\ P /
P - NT\ SN Levels of Gamma Rays
,/ | .\\ / / d (100 Mev &5 Greater)
7a - Description: camma Roys are Comverted
// W \\ P'. mto Electron Forrvs in
= @ ; & :  Cesium &S Sodivm Jodrde
T f’i% 6 ' 5 " Semntiliators, Fass
5NN 5 % S e " Throvgh Plastic
Z T omsh B ; Seimtillators & a

CQerenkov Coonter imto a

University of -Lead Bandwich Absorber
Pulse Amplitvdes 1rom
: ROC‘!QS%I‘ 5 &Iﬂlf/fa are 3
~ Particle & Gamma z‘f;" g
- 3&; Tc;l;/e?wpe  Spacecraft & Instroment
p;’ %fpﬁa://aﬂ // . Cefestial Distribution.

Objective : study Charged Portictes of Cosmic Origin.
$ Counter Telescope with Directiona/ Lerenkov Detector:
Coincrdence Cirevitry used to Define Acceptanice Cone.
Diseriminator Ovlputs Fed to %yfb Which Provides the High tnergy
Farticle Rodration Data. My Meson Spectrom use to Check :
Detector Stability.
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University of California /San Dieqo -X-Ray Telescope
Frinepal Investigator: Pr L. Petersor
ObJECtIV93 To Measure /ntensity, tnergy & Directional Froperties

of X-Rays (Energy Range ; 7-/90 Kev)

Description: petector system of Protomultiplier &5 s
Sodium lodide Scintillator Provides fnergy / SR
Data to Pulse Heght Analyzer System. X s
Ant/-Coincidence Shielding and Self :

Contained Aspect System Frovide
Directional Information.

University of Michiqan -
Solar X-Ray Detector
Prinegal Investigator: Dr R. Teske
Obj‘ective $ To Measure Intensity of ...
. Solar X-Rays (8-204)
DéSCI‘IPtIOI‘I: Nitrogen Filled lon Gauge Coupled €o

Linear Fectrometer Amplifier Produces
Analog Ovtput for High Energy Protons

Which Enter the Instrument.
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Ames Research Center
Prinepa/ lmvestxgator: Mr C. Nee/

Earth Albedo Telescopes

_; Objective: nctormine Forths Reftectance (3200-78004)
N Description: six Pbotommtipliers with Fitters
Continuously Sample Albedo-Ranges Centered
About: 3200, 3700 4500, 5600, 6800, 7800 4.

——
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Nova
Emissivity Detectors:

.. Objective : Measure Long 7erm Etects of
Radiation on Selected Surfaces.

Description: 7wete 7est surfoces sampled
for Change i Surface Emissivity.
Thermistor Outputs Commutated
&S Read out as Analog Data.

Directional Radiometer Telescopes
Objecﬁve ¢ Measvrement of Infrared Earth Radration (7-30 Microns )

DESCTiPﬁOn: Two Farabolic Mirrors, One with Sapphire Filter, Detect the
Earth Albedo Radiation. Suvrfzce Mounted Thermistors
Measuvre Mirror €5 Focal Point Temperatures.
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DELTA LAUNCH ROCKET

The three-stage Delta vehicle, built by the Douglas Air-

craft Co.,, will be used to launch the 0SO-C satellite. Delta's

record to date includes 30 satellites launched into orbit and

two launches in which orblt was not achieved. The Delta

project i1s managed by the Goddard Space Flight Center.

The Delta rocket has the following characteristics:

Height: 50 feel

Maximum diameter: 8 feet

Lift-off weight: About 57 ' tons

First stage: Modified Air Force Thor, produced by Douglas
Aircraft Co.

Fuel: Liquid (Kerosene/liquid
oxygen)
Thrust: 170,000 pounds

About two minutes and 26

Burning time:
seconds

Thor welght: Over 50 tons

Second stage: Aerojet General Corp., JA 10-118 propulsion
system.

Fuel:
Thrust:

Burning time:

Welght:

=Mmore=-

Liquid (UDMN/IRFNA)
About 7,500 pounds

About two minutes and 30
seconds.

Two and one-half tons
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Third stage: Allegany Ballistics Laboratory X-258

/ motor.
Fuel: Solid
PThrust's About 5,700 pounds
Burning time: 23 seconds
Weight : Ahout 573 pounds
Length: 61.27 inches
Diameter: 18 inches

During first and second stage powered flight, the
Western Electric radio-guidance system is used for in-flight
trajectory corrections. It also commands second-stage cut-

off when the desired position and velocity have been achieved.

Following second stage cutoff, a coast period of approxi-

mately seven minutes occurs. Near the end of this period,

small rockets mounted on a table between the second and third
stage ignite and spin the table up to 120 revolutions per
minute. The second stage separates and the third stage ig-

nites, speeding the 0SO into orbit.

=lNore-=
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FACT SHEET

ORBITING SOLAR OBSERVATORY C

SATELLITE

Weight:

Shape :

Sigze

Lifetime:

LAUNCH PHASE

Leuneh ‘sdite:
Launch rocket:
Launch azimuth:
Orbice

@rhitcaill period:

Angle of
dnelinavion:

About 620 pounds (242 pounds of scientific
experiments and associated instruments).
Base section: nine-sided wheel with three
arms carrying the spin control gas supply:;
top section: fan-shaped with pointing in-
strumentation.

Wheel diameter: 44 inches, increased to 92
inches with three arms extended. Overall
heights 37 incheg,

Desligned for six months useful lifetime.

Complex 17, Cape Kennedy, Eastern Test Range.

Three-stage Delta rocket.

108 .degrees.

Circular, about 350 miles.

95 minutes.

33 degrees (roughly between 35° N and 35° S

of the equator).
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POWER SUBSYSTEM

Solar Power 33 watts maximum using 3.8 square feet of
supply:
N/P solar cells arranged in 36 parallel
strings of 52 cells each on the Sun-facing
side of the sail section.
Typical maximum 26 watts including 15 watts for satellite

load:
systems and 11 watts for experiments.

TRACKING, TELEMETRY AND COMMAND STATIONS

All tracking and telemetry stations are part of the
Goddard Space Flight Center's Space Tracking and Data Ac-
quisition Network (STADAN). Secondary stations will be used
for acquilsition and command only during the early orbit phase
of the launch or when no primary station is available to com-

mand and record data.

Primary stations: Fort Myers, Fla.; Quito, Ecuador; Lima,
Peru; Santiago, Chile; Blossom Point,Md.
Secondary stations: Mojave, Calif,; Woomera, Australia;

Johannesburg, Republic of South Africa.

=INOPe=




NASA

ok e

0SO-C PARTICIPANTS

HEADQUARTERS

Dr. Homer E. Newell

Jesse L, Mitchell

Richard E. Halpern
Dr. Henry J. Smith

LB T Norris

GODDARD SPACE FLIGHT CENTER

BALL

D Jiohn B oy @lark

Dr, John W. Townsend,Jr.

L. T. Hogarth

Dr., John C. Lindsay
i eie, Ry an
William R. Schindler
Robert H. Gray

BROTHERS RESEARCH CORP,

R. H. Gablehouse
L. . Ostwald

DOUGLAS AIRCRAFT CO.

Marcus F. Cooper

J. Kline

Assoclate Administrator for
Space Science and Applications

Acting Director, Physics and
Astronomy Programs Division OSSA

0SO Program Manager
0SO Program Scientist

Delta Program Manager

Acting Director

Deputy Director

0SS0 Project Manager

0SO Project Scientist

Tracking and Data Systems Manager
Delta Project Manager

Manager, Goddard Launch Operations
0SO Project Manager

0SO Project Englneer

Director, Florida Test Center,
Cape Kennedy

Delta Systems Engineer
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Ultraviolet Scanning Mono-
chromator
H. E. Hinterberger

Solar Spectrometer
Dr. Werner M. Neupert

Thermal Radiation Emissivity
Detector
C. B. Neel

Earth Albedo Telescopes
C. B. Neel

Directional Radiometer Telescopes
C. B. Neel

Solar X-Ray Telescope
L. E. Peterson

Celestial Gamma-Ray Detector
W. L. Kraushaar

Solar X-Ray Detector
R. G. Teske

Cosmic Ray Charge Spectrum

Detector
M. F. Kaplon
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