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MEMORANDUM FOR DR. FLAX —eehe ""WM
SUBJECT: Release of News Item a é}i Zzz;éﬁL

’
You have probably seen the recent newspaper articles 222%57
quoting Hillard Paige of G.E., as announcing a ''collision —ty
in space' of two experimental satellites (sample newspaper qgi”ﬂ/

articles attached, Tab A), @
The two vehicles in question are POPPY satellites, ﬁ?%z?
We have requested, but not yet received, copies of the
text of Dr. Paige's presentation. According to the local th;¢zé%fl
G.E. office, Paige's comment on the collision in space was ,jaﬁaxL'

made in an "off-hand" manner--and apart from the text.

The DOD information people have received numerous queries "
on this subject. Attached is a response-to-query (Tab B),
prepared by the Navy. We recommend clearance of the release
except for paragraph (bottom of page 1) marked in red, 4?%0x1

’ By

Request your approval to release this item as outlined
above,

2 attachments i d S. Quiggins
C&fﬁﬂ Colonel, USAF

Assistant Deputy Director
Plans & Policy, NRO Staff

/Fb «fi:;ikrzzs;y 7L'c’ﬁuék,z:aﬂ.4a£2é¢.‘4gh42%;
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perimental satellites that

A microrocket aboard the

By Thomas 0’Toole
Washington Post Stafl Writer

Two unmanned United States
satellites apparently collided in
space last year, but were un-
damaged and are still working.

The first known collision in
space, it was more a side-
swipe than a head-on ecrash.
It invelved a pair of experi-
mental 100-pound spacecraff
that had been “piggybacked”
into orbit by an Air Force
rocket with six other satellites
from the Pacific Missile Range
on March 9, 1965.
| The accident occurred dur-
ing the satellites’ 1756th orbit,
more than a month after
launch, and was only disclosed
yesterday.

It happened 560 miles above
the earth when one of the two
satellites slowed itself up with
an on-board microthruster—
described as a ‘very, very
small rocket which helps the
satellite maintain orbit.”

When the first craft slowed
down, the second caught up,
and the antenna booms of the
two craft came together like
a pair of clanging swords.

For a few seconds, both
craft swung locked in space
ltoge‘.ther, but then moved
apart and have not brushed
|antennas since.

Space experts figured the
collision took place only be-
cause the Two satellites Had

been sprufig “seconds apart|

into very close orbits.s™

COLLIDING VEHICLES — The two ex-

space are shown in an artist's drawing.

16

WASHINGTC

collided in

craft at left

The space mishap was dis-
closed, of all places, in Ma-
drid, Spain, at the opening
session of the 17th Interna-
tional Astronautical Congress,
by Dr. Hilliard W. Paige, gen-
eral manager of General Elec-
tric Co’s Missile and Space
Division in Valley Forge, Pa.

Dr. Paige dropped his some-
what sensational bombshell as
he discussed the workings of
the two colliding spacecraft—
called Gravity Gradient satel-
lites by GE, whieh built them
for the U.S. Naval Research
Laboratory.

Purely experimental, the
two satellites are of a type
that stabilize themselves in
flight through the use of loug
weighted antennas. The an-
tennas act like dumbbells to
point the spacecraft at all
times toward the earth.

The mishap was apparently

2017/02/06 C05096412
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slowed it down enough for the satellite
at right to catch up. The antennas of the
two vehicles made contact and caused the
satellites to come together briefly.

First Satellite Collision in Space,
A Sideswipe in 1965, Is Reported

first discovered at the North
American Air Defense Com-
mand in Colorado Springs,
Colo., 'where the two craft
were being tracked.

At the point of apparent
collision, telemetered data
from both spacecraft showed
a “slight shift in the direction
of each spacecraft’s traeking
orbit,” said one space official,
which indicated the two craft
had brushed together, then
come apart.

But despite their speed of
20,000 miles an hour, neither
craft was damaged enough to
affect its instruments, which
are still working and sending
data.

“The bang they made in
space,” said one space offi-
cial, “was probably not much
stronger than the bumping of
a car against the back of an-
other car slowing down at a
traffic light.”
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By JOHN NOBLI WILEORD
Special to The New York Tlmes .

MADRID, Oct. 10—With all
the traffic in space npwadays, a
collision was bound to oceur ——
and it did. Two unmanned Unit-
ed States spacurmb bumped
each other in orbif 18 months
ago, it was disclosed here today
at, an international conference
omn-space.

As far as anyone knows, {L is
ithe only collision to have oc-
curred in  space. The
against such an accident were

ilion to one.

American space cnff neers re-|

>mlmat1ng the need for tne’fumm" out hov dwy are
fcctcd by neucouc,:,, cardiov:

ported at the 17th annual Inter-
national Astronautical Congress
that two naval research labora-
tory communications satellites
with long antenna-like booms
had drifted togther and crossed
‘booms  like fencers cro»sing
foils, They soon part cd undam-

) aged and are still worl«.lno‘
Soviet scientists reporu,d on
their| recent rosearch’ on ani-
nals to develop new drug s and
cdicines to help spuee trwolJ
pvercome the adverse ef~
fects of long flights. =
Without giving. details from
So"\{ict flights to- indicate what
feets they had in mind, the
S v'ct scientists said the need

Jor such drugs was ‘“urgent.”

noyalty in Attendance

The six-day space Congress is

i
§
|
e
|
i

odds )‘ OCTDQER« \Qéé

estimated at betier than a mil-| ¥

. pousored by .the International
Federation, ‘a nongovernmenta
group. It opened t] is morning
with ceremonies
,Prinee Juan Carlos, son of the!

ipretender to  the  Spanish
throne; Iis wife. Princess;
Sophia, and her hloi,;u_z Queeu‘
Mother Fredericka of Gre

More than 1,000 sc.
cngmocrs from '30 R

per by four’ enomer-u of the
Ceroml Electri Company,
which built- the sa‘ cllites. for
the Navy. The gra stabil-

ized research wvehiclos were
1cuuncx1ed smmltaneo .my in Feb-
uary, 1965,

One was shapea {¢oan un-
balanced bar-hell, wi . 30-foot
rigid rod -extended bhetween ifs

asionded bv’

38 axé called fflawty—gr'-xdxent stabill

ding
case of the ¢olliding
acecraft was dosvrmtd in aoy

spherical body and the smaller,
ball-shaped tip-at th: other end.
The other‘.had three vods ex-
itendcd from its body.
The elongated s

5 allow

one part
anc tugged lm
exrth's grav- ‘
“The othér end i3 pulled offlo
iq*o‘ space by centrifugal foree.
Zice stand-off between the two
zosces resulls in a stable flight,

o

‘the satelht& to ha
closer 'to carth
that. direction by
ity

imals

NY TIMES
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mall rockets used to keep most
ipacecraft in position.

I For some reason nct yet un-
’xplained, two -months after
whey were launched on  their
rigssified missions, one satellite
overtook the other. They were
flying in similar orbits at an
ditxtude of about 400 miles ‘but
should have been niore than 100
miles apart.

Ground frackers followed the)
satellltes  on thelr,  eolllslon
coursc “but were unable' to do

anything about it. after the
v\, hicles had clashed booms tncy
quickly separated.

Neither Hurt by Clash

Dr. Hilliard W. Paige, general
manager of the General Electric
mmsﬂe and . space division atis
Valley Forge, Pa., sals that both:
vehicles were still in a stable)
orbit and operating nornally.

The accident went unreported
by the Navy wuniil today for
the same-’ reason that a wife
bites her Up long befere telling,
her husband -of ‘me dented fen-!
der. X

“It was munor,” said a Gen-.
eval Electric engineer, “but em-,

ybarrdss:\nff ” |

Five satellites using the so-i

zixtion have been launched since;
1664—three by the Navy, onei
-the National Aeronautics:
and Space Administration and
one by the Alr Force.

The appeal for development
of nmew space drugs was made
by three Soviet scientists—V. E.
Belai, P. V. Vassily and G. D.

lod, Thei rresegreh suggested
that “significant changes in the
effect of wvarious p‘qalmaceutl-
cal preparations” had been
found under space flight condi-
u( 8.

They said that, therefore new
‘wodicines cspecully addntcd

ard tested for space conditions|:

v re necessary. such drugs are|:
a.s0 needed, the Soviet sc1entxsts .
said, to increase the resistance

fdvolable effects of long flights
Soviet experimoents with ani—

when subjected to

weather
were abruptly withdrawn today.

Tieial,
werea
pers were unable to come tq,(

have someone elsé’read the pa’”
pers for the absent scientists:

' human organisms to the un-;

have been directed -att

stimulan
the acceler. -
fion processes e bodies
astronauts underzo in space.
Apart from {nis comment.
on drugs, the 33-man Sovice

cular drugs and

tia ;
[ Vi

ciae
ain

delegation to the meeting here
has, so far, been consplcucusty

reticent.” Two Soviet papers®on
sateliite applications

-According to a delegation ‘ols
the two sclentists: who
to have delivered the pa«7

Madrid. No ofefr was made lo_ |

The chief Soviet space phyd4
siciamy, Dr, - Oleg  G. - Gazenko,y;
confined hlmb(.]f to generahtxes
about the stresses of space
Jight on the human hodys

!
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ST NATIONAL RECONNAISSANCE OFFICE
WASHINGTON, D.C.

THE NRO STAFF

13 October 13966

MEMORANDUM FOR DR, FLAX
SUBJECT: +<Poppy News Release

Following is additional information, concerning the
"interaction" of two Poppy satellites, which you requested -
plus some additional pertinent facts:

Yourygquestion:
What*was relative position and orbital elements, Delta

Vv of displacement?

Relative position: \

interaction caused both to
umble -~ both the then stabilized in an
inverted position, Inversion of the vehicles did not inter-
fere with their data collection function.

After the interaction, the relative positions of the two
sub-satellites reversed - that is, as now in front of 50X1
On 16 June, NRL advised separation between the two

payloads was approximately 62 N.M.

The nominal altitude of both Poppy vehicles was 500 nautical
miles, Actual altitude ranged from 495 to 506 nautical miles,.

Delta V of Displacement: (relative velocity at time of
impact). At the moment of interaction, the relative velocity
was estimated at .04 miles per hour.

Additional pertinent data: Incident occurred between revs
761767 on 3 May 1965,

The satellites were launche ch 1965 aboard Thor Agena
D booster - Poppy mission number - Poppy sub-satellites
ejected into separate orbits same day.

HANDLE VIA CONTROL NO Internal

BYEMAN TOP-SECRET- o o3 conu

.
EXCLUDED FROM AUTOMATIC REGRADING PAGE l OF AL PAGES

CONTROL SYSTEM
DOR BIRFCTIVE 520D 10 DOFS NOT 4PPI Y
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The planned optimum separation rate was 1.0 to 1,8 N,M,
per day. Poppy payloads were launched with spring eject
systems set at 1,1 N,M., per day (see Tab A),.

Nine days after launch, AV of displacement was 1.6 N.M.
per day - which was nominal,

In August 1965, the two Poppy balls crossed within 600
feet of each other.

Tab B is an additional item from this morningk Washington
Post on this subject.

We will insure that the text of the release contains the
emphasis which you noted on the original,

OASD/PA advises that the text of Dr., Paige'’s presentation
in Madrid was not submitted to, or cleared by, either OASD/PA
or by the Army, Navy or Air Force public affairs people. We
have requested General Electric, through their local Washington
office, to verify this with Dr,., Paige, personally,

Attached, Tab C, is a copy of Dr., Paigeis presentation,
which we just received. The reference to the Poppy satellites
is contained in the last paragraph of page 3.

Richard S. Quiggins
Colonel, USAF

(R
JT L \
AT S e

HANDLE VIA conmoLne Internal Yo"

BYEMAN TOP—S.ECRﬁ COPY, oF 3 cories
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Space Secrels

Belated disclosure that two Air Force space
vehicles collided in space in April, 1965, ought
to remind the counfry that part of its space pro-
gram is being carried on behind a cloak of secrecy
as absolute as that which conceals space opera-
tions in the Soviet Union. The open policy of
NASA, which has done so much to keep the
whole nation interested in and excited about space
progress, is in sharp contrast to the policy of
the Air Force.

It is no doubt a comfortable environment for
the bureaucracy in charge. Their launchings go
unrecorded and unwitnessed. Their failures are
reported and acknowledged only when they are
pleased to disclose them. It saves them the awk-
ward embarrassments that would result if a project
blew up during hearings on their appropriations.
As our chief source of information about enemy
space operations, it also permits the timely re-
lease of enemy data at times and places that will
best serve Air Force interest.

This particular incident might never have been
known by American citizens if it had not seemed
opportune for the Government to have it re-
leased at the Astronautical Congress meeting in
Madrid. It is gomg ‘to be more difficult to keep
up American support and enthusmsm for our
expensive space; pro G 'zens can find out
about a major part oonly as the result of
information first reléased in other countries. It
is simply nonsense to say that this, and all other
information ahout theé”Air ‘Force program, must
be shrouded in secrecy for reasons of military
security.

Approved for Release: 2017/02/06 C05096412
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'RECENT FLIGHT EXPERIENCE
‘ OF
EARTH-ORBITING GRAVITY GRAD'ENT
' STABILIZATION SYSTEMS

AUTHORS: L. K. Davis
R. V. Davis
R. J. Katucki
‘H. W. Paige
~ General Electric Company

PRESENTED BY:  Dr. H. W. Paige
. Vice President, General Electric Company
General Manager, Missile and Space Division

PRESENTED AT:  XVII CONGRESS OF THE INTERNATIONAL

ASTRONAUTICAL FEDERATION

OCTOBER 10, 1966 MADRID, SPAIN
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Thank ydu Dr. Bollay. Good morning gentlemen:

| sincerely appreciate this opportunity to discuss our recent flight experience
with earth-orbiting, gravity gradient stabilization systems.

Last year, at the Sixteenth IAF Congress in Athens, | présented a paper on the
fundamentals of gravity gradient stabilization systems and reported preliminary
flight results on three G-E systems then in orbit. |

This year, | will present more recent flight data on those three systems, report
preliminary information on two new gravity gradient systems presently in orbit
and discuss the status of future gravity gradient development programs.

The first successful gravity gradient s'tabil ized satellite was launched by the
N'avaiv Research Laboratory in January 1964 in a 600-kilometer orbit. Initially
the satellite had oscillations of plus and minus 45 degrees. Within three’days,

as we reported last year, the G-E gravity gradient system reduced these oscillations

to less than five degrees. ‘Todayv, almost three years later, the latest information
from orbit confirms that osicillations are still below that value. Incidentally, this
spacecraft has the second best record for long life operation of an earth -pointing
gravity-gradient-stabilized satellite. The best record is still held by the moon.

Approved for Release: 2017/02/06 C05096412
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In Athens, we mentioned that the Nava,l Research Laboratory launched two
gravity-stabilized satellites into a 600 kilometer orbit from a single booster in
March 1965. Both gravity gradient systvems were built by General Electric;
one was a two-axis system, the other was three-axis. |

As an experiment, two inversion maneuvers were performed with the two-axis
sysfem. In performing these maneuvers, the rod was retracted on command

and the satellite turned over due to conservation of momentum; the rod was

then extended again and both times the satellite stabilized quickly to three'deg rees.

Oscillations in the three-axis system were damped to steady state conditions
within three days. However, the‘]s‘atellite stabilized with a 78-degree yaw bias.
An analysis of all available data abpears to indicate that one of the rods is not
erected in the proper position. Although the analysis has been extensive, both
a’i NRL and at G-E, it has failed to yield data which would permit us to determine
the exact cause for the apparent error in rod position.

Almost two months later, these two satellites drifted together and collided in
what is probably the first man made satellite collision in space. After colliding,
both satellites were quickly re-stabilized by their gravity gradient systems.
Today, 18 months after launch, both of these satellites are still stabilized in
orbit.

Approved for Release: 2017/02/06 CO5096412
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Since the last repdrt to you, our gravity gradient systems have been used on
two-spacecraft, NASA's Geodetic Earth Orbiting Satellite, or "GEOS" as it's
called, and the Air Force's Gravity Gradifant Test Satellite designated "GGTS".

" The purpose of GEOS was to provide a refe»rence point in orbit for locating _:
“accurately a point on the earths surface. 1twas equipped with a two-axis

gravity-stabilized system.

‘GEOS was injected into an eccentric orbit of 2600 kilometers apogee and 1300
:kii-ometers perigee. Upon injection, the satellite was de-spun by a yo-yo to
-one rpm at which time the gravity gradient rod was extended about one meter.
This partial rod extensio‘n freed the damper mégnet from any magnetic field in
the satellite. When next observed, the satellite's tumbling had been reduced

to near orbital rate by the damper.

~However, GEQOS was captured with its payload facing into space and, to perform
its geodetic mis‘sion, the payload had to look at the earth. Therefore, during

its 83rd orbit, the satellite was inverted by the rod retraction and re-extension
technique developed six months earlier. The inversion maneuver was completed

successfully in 32 minutes.
The most récent data shows that the total pointing error of the system is within

plus-and-minus ten degrees. This error is the same as predicted by computer
~analysis for the eccentric orbit achieved, |

) Approvéd for Release: 2017/02/06 C05096412
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‘Another geodetic earth orbiting satellite, called GEOS B, will be launched next
year. This satellite will be similar in des_ign to the previous GEOS and will

utilize the same gravity gradient control system.

~Until June of this year, all gravity stabilized satellites had been flown a‘t altitudes
| of 2600 kilometers or less. At the synchronous altitude of 36, 000 kilometers,
some people thought that low restoring torques, poorly defined magnetic field
- and relatively large effects of solar pressure, would prevent operation 'ofgravity
) *gradien't stabiliz_ation systems. On June 16, 1966, a Titan 3C booster launched
‘eight satellites into a near-synchronous altitude of 34, 000 kilometers. Seven
of these spacecraft were spin-stabilized' communication satellites; the eighth
was GGTS, the Gravity Gradient Test Satellite. The satellite itself and the gravity

gradient stabilization system were built by G-E.

GGTS has a two-axis stabilization system utiiizing rods and dampers of the same
design as those flown at lower altitudes. The satellite is symmetrical about all
axes to minimize solar distu'rbance torques. Magnetic disturbance forques were
| reduced by using non-magnetic materials whenever possible. Damper fluid
viscosity was carefully chosen to provide an optimum trade-off between damping

and damper induced disturbances.

Upon injection into orbit, the satellite tumbled. Within two days, the gravity
gradient dampers had removed enough system energy to permit capture. Thirty-
eight days after faunch (instead of 80 days as originally predicted) the gravity
gradient system had reduced the pitch oscillation to plus-and-minus seven degrees
and the roll oscillation to plus?-and-minus five degrees.
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} However, the satellite is not aligned with the local vertical but instead has.

a roll bias of about I3 degrees in a direction over the North Pole. 1t has been
suggested that a magnetic particle held to the outside of the damper by the

- damper magnet would cause this pointing bias. Computer analysis of the
orbital motion and damping period supports this suggestion. In addition,
this theory is further emphasized by data obtained before and during a recent
solar storm. The peak disturbance in pitch before t_he storm was measured &t
" minus 6 degrees. On September 4th, at the time the storm had reached the
satellite at earths synchronous altitude, the peak disturbance in pitc'h was
plus 14 degrees. A change in amplitude‘ this great can only be explained by
thepresence of a dipole generated by a magnetic particle. Although ou'r in=
vestigation is still underway, it appears that correction of the bias in future
flights will be a straightforward engineering solution.

The gravity gradient test satellite is still returning data to the Air Force's

tracking net and this data is being analyzed to provide additional information.

| Howéver,- on the basis of information received to-date, the flight has shown

that: | '
() Gravity stabilization is feasible at near synchronous altitudes;

(2) Magneticaliy-anchored dampers will perform satisfactorily and
accordmg to predictions at this altitude;

(3) The wo-rod symmetrical configuration solves the problems of
solar disturbance torques.
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Aother gravily gradient test satellite, désignated GG 11, will be launched by -
the Air Force early next year into a near synchronous orbit. This satellite,
also built by General Electric will include three mercury fluid flywheels and
earth and sun sensors to improve the stabilization system and to reduce the

initial damping time.

The pitch and roll flywheels will be controlled by the earth sensor"and are
expected to reduce the initial damping time to five or six days. The third fly-
wheei will control the yaw axis so that one face of the satelllite always points
at the sun. 'This yaw control, call "Sun Guide", is required to point the

station keeping thrusters.

Later this year the Naval Research Labbratory will launch a new series of
gravity gradient stabilized satellites in a [, 000 kilometer orbit.

‘Three of the satellites will use a two-axié gravity gradient stabilization system
built by G-E and based on one of our desi;;ns previously proven in orbit, Since
- the payload of these satellites are required to point to the earth, each gravity
gradient system will have the capability to invert the spacecraft if it is captured
upside down.' These satellites will be on operational missions; therefore, no

gravity gradient experimentation is planned.
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Orgé' of the NRL satellites will have a three-axis system and will be used for

inffl ight stabilization experiments. Accordingly, it will be the best instrumented
gravity gradient stabilized satellite ever flown. For example, an infrared earth-
horizon detector, a sun sensor, and a three-axis magnetometer will provide |
attitude data; an on-board tape recorder will permit a continuous record of

attitude data. I'mprovements will also be incorporated in the stabilization system.
For exampl'e, the satellite will be rotated about the vertical by a yaw axis flywheel.
This yaw-around maneuver can also be accomplished by gyro compass action of

a pitch axis flywheel being precessed by gravity torques. As part of ’thé in~flight
experiments planned for this vehicle, an inversion maneuver will be attempted

for the first time on a three-axis satellite.

About the middle of next year, the'\ﬁ.rst in a series of three G-E gravity gradient
stabilization sys{ems will be tested in orbit as part of NASA's Application Technology
Satellite Program. The first satellite in this series will orbit at a medium altitude
of 11,300 kilometers; the other two spacecraft will orbit at the synchronous altitude.

In order to evaluate the relative merits of hysterises and eddy-current damping,
- thegravity gradient system in these satellites will contain two independent
dampers s0 constructed that either may be engaged and the other dis-engaged
upon ground command. The combination damper, with its clutch arrangement,

is shown in schematic form on this slide.
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Another unique requirement associated with the expérimental objective of ATS

is the capability to ""re-configure" the spacecraft while in orbit. By changing

the length of the primary boom, the spacecraft moment of inertia maghitudes

can be varied; by changing the angle between the primary boom, the spacecraft
moment of inertia ratios can be varied. Thus, with the capability for retraction,
re-extension and "scissoring" of the primary boom system, numerous configu rations

can be studied in orbit.

The material presented in this paper has been concerned solely with the
application of gravity gradient stabilization systems to unmanned spacecraft.

| During the past year, we also studied the épplication of gravity systems to
manned spacecraft. Thé National A»er‘onautics and Space Administration is
considering the use of an empty _S\atu rn SIVB stage as a manned space
laboratory. We have completed a design study which shows that three dampers |
identical to those already in orbit on the gravity gradient test satellite could
stabilize the SIV B and allow it to be oriénted by the gravity field. Previous
tests and computer programs on the dynamics of stabilized vehicles indicate
that the space pilots of the Saturn would be able to move around extensively
without any noticeable tipping of the vehicle. The overall study is currently
being reviewed by NASA. |

4 In review gentlemen, thirteen of our gravity gradient stabilization systems are
either performing in space or will be launched through 1968. These systems
include: two and three axis designs, experimental and operational units, and
flights at altitudes from 600 kilometers to synchronous.
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On the basis of this experience, we feel that it is possible to develop an effective

stabilization system to meet all requirements of unmanned spacecraft.

~We think that passive, gravity gradient systems like those described in this
- paper are the right approach to general applications where the required pointing
accu racy is one or two degrees or more and where a damping time of five or |

~ six days is permitted.

We believe that active stabilization systems, like that on Nimbus 1, are ’the
right approach toward specialized applications where ex{remely high pointing
- accuracy is required and where dampin_g'time is measured in seconds ora -
few hours, (Incidentally, the stabilization system in Nimbus 1, currently

in orbit, has operated perfectly for almost five months).

Both the passive and the active stabilization Systems can be designed, developed
- and built to meet the universal requirements of long life operation in space.

Thank you.
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> FAUNCH SATELLITE SA 2. < it
, DATE - desichaTion  FasReBRTIon WOMBRICATION  DESCRIPTION  DESWMPTIONGPORBIT  INCLINATION PERFORMANCE
1962 - 65 Transit APL APL One Rod Lossy Spring 740km - Satellite Dead
Two Axis GG Oscillations
’ 0 - 20°
1962 - 65 Transit APL APL One Rod Lossy Spring 740 km - Satellite Dead
TwWo AXis GG Oscillations
i i¢ - 20°
1962 - 65 Transit APL APL OneRod Lossy Spring  740km - Satellite Dead
Two Axis GG Oscillations
; 10°- 20°
Jan, 1l, 1964 1964-1B/ GGSE-I NRL GE One Rod Magnetic 935/ 910 km 69.9° 5
Two Axis Vixcous Fluid
Mar, 9, 1965  1965-16B/ GGSE=~2 NRL GE OneRod - Magnetic 942 907 km 70.7 *5  apparently
: Two Axis Eddy Current : cancelled with
i 1965- 16C
Mar, 9, 1965 1965-16C/ GGSE-3 NRL GE Three Rod Magnetic 943/ 906 km 70.1° Bitch =127,
Three Axis Viscous Fluid Roll 20
Yaw 132
Satellite on a 78
. Bias
Nov. 6, 1965 1965-89A/ GEQS-A APL GE One Rod Magnetic 2600/ [300 km 59.4° Pitch & Roli
S Two Axis Eddy Current 17° Yaw I0°
Mar. 30, 1966  1966-25B! OVi-5 Convair Convair Six Rod Gravity 1059/ 987 km 144.7" Stabilized
! Vertistat Viscous Fluid Successfully
Junle, 1966 1966-53A/ GGTS GE GE Two Rad Magnetic 33835/ 33683km  0.09° Pitch & Roll:3';
Two Axis Viscous Fluid 5 “pointing bias
—_— : over North Pole
Jul, 14, 1966  OVI-7 Convair Convair Six Rod Gravity -- - Failed to Orbit
Vertistat Viscous Fluid
Nov. 1966 NRL-1966 NRL GE One Rod Magnetic 925 km
Two Axis Eddy Current  Planned o
NRL GE One Rod Magnetic 925 km
o Two Axis Eddy Current  Planned
NRL GE One Rod Magnetic 925 km
Two Axis Eddy Current  Planned
NRL GE Three Rod Magnetic 925 km
L < Three Axis Eddy Current  Planned
NRL Philco Three Axis Magnetic 925 km
) Eddy Current  Planned
Jan, 1967 GG I} GE GE Two Rod Flywheels 34,000 km
‘ : Three Axis Planned
Jan. 1967 Dodge APL APL Ten Rod Eddy Current 36,000 km
Hysteresis Planned
1967 ~ 1968 Dodge M APL APL Ten Rod Eddy Current 36, 000 km
: ' Hysteresis Planned
Jun 1967 ATS-A Hughes GE - Six Rod Gravity 6, 000 km
Three Axis Eddy Current  Planned
, : Hysteresis
Sept. 1967 GEOS B APL GE One Rod Magnetic 100 1500 km
' Two Axis Eddy Current  Planned
1968 ATS -D Hughes GE Six Rod Gravity 36,000 km
’ Three Axis Eddy Current  Planned
. Hysteresis
1968 ATS -E Hughes GE Six Rod Gravity 36,000 km
’ : Three Axis Eddy Current  Planned
Hysteresis
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CONTROL SYSTEM

+5T NATIONAL RECONNAISSANCE OFFICE
WASHINGTON, D.C.

THE NRO STAFF

18 October 1966

MEMORANDUM FOR DR, FLAX
SUBJECT: Release of News Item

Attached (Tab A) is a response, prepared by General
Garland, to your query concerning clearance of Hilliard
Paige's recent speech in Madrid.

Tab B is a proposed memorandum to Mr, Sylvester
requesting his assistance in reminding GE and NRL of the
importance of following established clearance procedures
involving matters of interest to DOD. Recommend you sign

this memo,
%M‘V&bbw—-

Richard S, Quiggins
Colonel, USAF

HANDLE VIA CONTROL NO

BYEMAN TOP-SECRET cor_____or__coms

CONTROL SYSTEM EXCLUDED FROM AUTOMATIC REGRADING PAGE OFf PAGES
DOD DIRECTIVE 5200.10 DOES NOT APPLY
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DEPARTMENT OF THE AIR FORCE L s
WASHINGTON . S =

OFFICE OF THE SECRETARY

0CT 141366

MEMORANDUM FOR ASSISTANT SECRETARY OF AIR FORCE (RESEARCH
AND DEVELOPMENT) .

The speech presentation made by Dr. H. W. Paige, Vice
President of General Electric Company and General Manager of
its Missile and Space Division, before the XVII Congress of =
the International Astronautical Federation at Madrid, Spain,
on 10 October 1966, was not submitted to Department of
Defense, or any of the three Service Departments, for review -
and clearance prior to its delivery.

General Electric Company wrote the presentation for
Dr. Paige from previously cleared material except for the
incident of the two satellites drifting together and colliding
"in what is probably the first man made satellite collision
in space." Dr. Paige, according to GE, had knowledge of this
and asked the Naval Research Laboratory for permission to use
the information in his presentation. This permission was
granted by Mr. Robert Beale, project manager on GE-Navy space
programs, about two weeks before the presentation. Neither
Mr. Beale nor the Naval Research Laboratory has authority to
clear speeches, news releases, or other informational items
of national interest intended for public release.

The only clearance and releasing authority on this, and
similar items intended for public dissemination, is the
Assistant Secretary of Defense for Public Affairs,

Mr. Sylvester. His office is aware of this infraction of the

regulations..
WILLIAM C.

Brigadier General, USAF
Deputy Director of Information
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MEMORANDUM FOR ASSISTANT SECRETARY OF DEFENSE (PUBLIC AFFAIRS)
SUBJECT: Release of News Item
This is in regard to the newspaper articles which resulted

waen Dr. Hilliard Paige, of the General Electric Company,
described a '"collision-in-space" during a recent presentation

~ in Madrid, Spain.

HANDLE ViA N CONTROL NO
- g Tl e A S s Brad T e /

Mrrﬂ-\ﬂ

Ed B remmvesTaaly

The General Electric Company is a contractor for certain
classified projects in the NRP, but was not involved in the
classified aspects of the two satellites in question. For
these satellites, they provided certain components of the
gravity gradient stabilization system and provided data reduc~
tion services relative to performance of this system.

r

Q)

I am quite concerned about this incident for several reasons.
First, the two space vehicles involved are National Reconnaissance
Proe Maxch (aboaxrd a single

ctual contact or interaction of the vehicles was the result of
malfunction. Secondly, Dr. Paige's remarks inflate an insignif=-
ant incident into a major catastrophe (while the two vehicles
d in fact touch, or interact, there was no violent collision).
gﬂificantly, Dr. Paige's intent to announce this incident was
t properly cleared in advance with the Department of Defense.

Attached is a memorandum prepared by General Garland, of
SAFOI, which describes the background concerning clearance of
s material,

I would appreciate any actio

n which your office might
iniciate with General Elechr and th

ne Naval Research Laboratory

R /4&%%kw;¢iﬁﬁzé/

BYB-5275F56
2
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DOD DIRECTIVE 5200,10 OOES NOT APPLY
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to assure future comollance with approved procedures for prior

clearance of public information involving matters of interest
to the Department of Defense.

//9/,<>«~<;,g/* ,é%;

Alexander H. Flax

Attachment
SAFQI Memo, Oct 14, 1966

, . | - e o /WMMM
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MEMORANDUM FCR ASSISTANT SECRETARY OF AIR FORCE (RESEARCH
AND DEVZLCPMENT)

The speech presentation made by Dr. H. W. Paige, Vice
President of General Electric Company and General Manager of
its Missile eand Space Division, before the XVII Congress of
the International Astronautical Fede“ation at Madrid, Spain,
on iU Occobexr 1966, wes notl submitted to Department of
Sefense, or any of the three Service Tepartments, for review
&nG clegrance prior to its celivery.

Ceneral Ziectric Company wrofe Tne Dresentation for
Dr. Palge from oreviously cieared material except for the
incident of the two satellites drifting together and colliding
"in what is probebly the first men made ssgtelliite collision
in space.' Dr. Palge, according fo Gi, had knowliedge of this
&ac asked the Naval Research Leboratory for permission to use
the information in 1is presentation. “nils permission was
zranted by Mxr. Robert Beale, project manager on GE-Navy space
orograms, apout cwo weeks before the presentation. Neither
Mz, Beale nor the Naval Research Laboratory has authority to
ciear speeches, news releases, or ocher informational items
o national intevrest intenced for public reliease.

clearance anc releasing authority on this, and

ms intended for public disseuination, is the
cretary of Defense for Public Affairs,

cer. His office is aware of this infraction of the

w0
[0}

// //

WILLTA c. GARCAND
DIST: lcy Addressee Brigadier General, USAF
ley SS-1 Deputy Director of Information
ley SS-3
. ley RF
/ley SS-5
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9 November 1966

MEMORANDUM FOR RECORD

SUBJECT: Poppy Security

On Monday, 7 November, Mr. Sylvester (in response to
a request from Dr. Flax) met with representatives of General
Electric to discuss Dr, Paige's ''collision-in-space' announce-
ment. '

On Tuesday, 8 November, Colonel Reavis, OASD/PA
(Security Review) called to report the results of the meeting.

1. GE was represented by Messrs, Huffman and Cohen,

2. GE representatives said they had reviewed circum-
stances of incident and concluded that GE was not at fault
since (1) GE work was done under an unclassified contract
(2) No form 254 - Security Requirement - had been filed or
requested in connection with the contract and (3) The incident
had been previously reported in Aviation Week and Look
Magazine. '

I advised Reavis that I would check to verify items (1)
and (2). OASD/PA had checked item (3) and was unable to
locate any such reference in Aviation Week or Look,

Richard S, Quiggins
Colonel, USAF
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