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ATS-E L-BAND EXPERIMENT

TRANSPONDER
CHARACTERISTICS :
ANTENNA GAIN - 14.1 DB
TRANSMITTER POWER = 25 WATTS
LOSSES =~ TRANSMIT =~ 2 DB
ERP - 26 DB
RECEIVE “ 2 DB

RECEIVER NOISE TEMPERATURE - 900°%

REQUIRED DC POWER

POSITION MEASUREMENT =

- 100 WATTS

SIDE TONE RANGING

OMEGA TRANSLATION f’

L 0
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APPLICATIONS TECHNOLOGY SATELLITES
SCIENTIFIC EXPERIMENTS

PARTI CLE MEA SUREMENTS :

PROTONS: .25-50 EV
50 EV - 150 KEV
.1-100 MEV

ELECTRONS: -~ 50 EV - 150 KEV
50 KEV - 1 MEV
5-5 MEV

ALPHA PARTICLES: .25 - 50 EV
1.8 - 85 MEV

ELECTRIC FIELDS Foow

|
SOLAR RADIO BURST | ‘ W

VLF POWER SPECTRUM

ELECTRON CONTENT OF 10NO SPHERE S

:
MAGNETIC FIELDS i $ > 3;; i

Lo 5

Yoy .

S =SUCCESSFULLY OPERATED, GAVE USEFUL DATA IN SPACE

N = ELECTRICALLY/MECHANICALLY SUCCESSFUL, PLANNED DATA NOT
RECEIVED ’

NASA SA67-878 U = UNSUCCESSFUL
1=5-67 ;




APPLICATIONS TECHNOLOGY SATELLITES
RESULTS OF ATS-I TECHNOLOGY EXPERIMENTS

EXPERIMENT

ELECTRONICALLY DESPUN
ANTENNA

MULTIPLE ACCESS
COMMUNICATIONS

VHF TRANSPONDER

AIRCRAFT-TO-GROUND COMM.

WEATHER FACSIMILE

RIVER GUAGE DATA"COLLECT.ION
SPIN=SCAN CAMERA

LINE ISLAND EXPERIMENT

NUTATION SENSOR

EXPERIENCE

6385 HOURS

1234 HOURS

2952 HOURS

214 HOURS

340 HOURS

DAILY 5 MINUTE
TRANSMISSIONS FOR
SEVERAL MONTHS

1535 HOURS

COMPLETED

53 HOURS

RESULTS

POINTING ACCURACY = 0.7°
GAIN - 14 DB

COMMUNICATIONS AMONG 6 GROUND
STATIONS SIMULTANEOUSLY

DEMONSTRATIONS TO AIRCRAFT IN
FLIGHT OVER OCEAN AREAS

TRANSMISSION OF WEATHER FACSIMILE
PICTURES

THREE REMOTE STATIONS INTERROGATED
AND ERROR=~FREE DATA TRANSMITTED.

SINGLE AND TIME LAPSE SEQUENCES

AN MONOCHROME

EXCELLENT CORRELATION BETWEEN
SURFACE AND SATELLITE WEATHER
MEASUREMENTS

NUTATION OF SPINNING §/C CAN BE
QUICKLY DAMPED

NASA SA48-600
1-12-68
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APPLICATIONS TECHNOLOGY SATELLITES

PRELIMINARY ATS-Ii RESULTS (SINCE LAUNCH ON NOV. 5, 1987)

EXPERIMENT

MECHANICALLY DESPUN ANTENNA

MULTICOLOR SPIN SCAN CLOUD CAMERA

IMAGE DISSECTOR CAMERA EXPERIMENT

HYDRAZINE THRUSTER
MULTIPLE ACCESS COMMUNICATIONS
VHF TRANSPONDER

GROUND-TO-AIRCRAFT

OPLE

WEATHER FACSIMILE

REFLECTOMETER

JONOSPHERIC PROPAGATION EXPERIMENT

RESISTOJET

SELF-CONTAINED NAVIGATION EXPERIMENT

BASIS

GAIN PATTERN MEASURED AND
ANTENNA OPERATED SINCE S/C PLACED
ON STATION

123 PICTURES TAKEN

SEVERAL DOZEN PICTURES TAKEN

USED TO STOP ATS=111 DRIFT AT
DESIRED LOCATION

TESTS UNDERWAY
DEMONSTRATION TO AIRCRAFT
FLYING TO ENGLAND AND GERMANY

PRELIMINARY EXPERIMENTS

TO BE SCHEDULED

EXPERIMENT OPERATED

EXPERIMENT EXERCISED DAILY

OPERATED 3 TIMES

NOT SCHEDULED UNTIL SPRING 1968

RESULTS

ANTENNA SUCCESSFULLY DESPUN.
POINTED AT THE EARTH.
GAIN 16 DB.

COLOR PICTURES TAKEN, MAJOR
GEOGRAPHICAL FEATURES IDENTIFIED,

MONOCHROME PICTURES TAKEN .

OBTAINED PREDICTED SPECIFIC
IMPULSE.

PRELIMINARY RESULTS INDICATE
SATISFACTORY OPERATION,

DUPLEX VOICE COMMUNICATION
ACROSS ENTIRE NORTH ATLANTIC ROUTE,

OPERATION SUCCESSFUL AND ‘
GROUND STATION POSITION DETERMINED.

NONE TO DATE .

EXPERIMENT OPERATING., NO
DEGRADATION NOTED.

DATA IS BEING ANALYZED.

VALVE LEAKING; RESISTOJET THRUSTER
OPERATES BUT HAS ANOMALIES.

NONE,

NASA SA68-601
1-12-48




. APPLICATIONS TECHNOLOGY SATELLITES
ANTENNA BEAM POINTING TECHNOLOGY
MECHANICALLY DESPUN ANTENNA

o PROVED IN SPACE ON ATS-111
o FACTOR OF TEN IMPROVEMENT

o TECHNOLOGY WILL BE USED ON :
INTELSAT 111 ‘
DEFENSE SATELLITES S ; NAS?_??f:gém




X TOOWOOMSA

AUSTRALIA

| APPLICATIONS TECHNOLOGY SATELLITES 4
ATS MULTIPLE ACCESS COMMUNICATIONS S EXPERIMENT

* PROVED WITH THREE STATIONS
- SIMULTANEQUSLY

*QUALITY BETTER THAN .
INTERNATIONAL STANDARDS

*COULD BE USED WITH SEVERAL
HUNDRED STATIONS

*MAKES EFFICIENT USE OF THE
FREQUENCY SPECTRUM

NASA SA68-603
1-12-68




- APPLICATIONS TECHNOLOGY SATELLITES
VHF COMMUNICATIONS EXPERIMENTS

WEATHER FACSIMILE

ATRCRAFT COMMUNICATIONS

P
)3

CENTRAL

DISTRIBUTION OF WEATHER MAPS
- AND DATA AND SATELLITE PHOTOS
TO SEVERAL HUNDRED APT USERS
IN EIGHT COUNTRIES.

POSITION LOCATION

RELIABLE, HIGH QUALITY TWO-WAY
COMMUNICATIONS BETWEEN SIX

U.S., AND FOUR FOREIGN AIRLINES | <
AND GROUND STATION. @

DATA COLLECTION W
\. ’

rs

| CENTRAL

DATA RECEIVED FROM THREE RIVER
GAUGES-TESTS PLANNED FOR INITIAL OPLE TESTS SUCCESSFUL -

MOORED OCEAN BUOYS. A FULL SCALE EXPERIMENT PLANNED.

OMEGA STATION . NASA SA68-616
1-12-48
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EXAMPLES OF SMALL STATION VOICE EXPERIMENTS

VHF
MARTTIME ADMINISTRATION - SS ST. LUCIA
NAVY - SOUTH AMERICAN MANEUVER

.COAST GUARD =~ CUTTER NORTHWIND MONSTER
- BUOY

C &GS - TIME DISSEMINATION TO PITCAIRN ISLAND
TRISTAN DE CUNHA o

SHF

- SMALL STATION




ATS-F EXPERIMENTS

OCOMMUNICATIONS: © SPACECRAFT TECHNOLOGY:

TV RELAY USING SMALL TERMINALS GIMBALLED GRAVITY GRADIENT
RF INTERFERENCE MEASUREMENT SOLAR CELL DEGRADATION

LASER COMMUNICATIONS ATTITUDE MANEUVERING AND
MILLIMETER WAVE COMMUNICATIONS PRECESSITON POINTING

TIME AND FREQUENCY DISPERSION HIGH PRECISION STAR FIELD SCANNER
AAP VOICE AND DATA RELAY

NIMBUS-E DATA RELAY
© METEOROLOGY: ! OSCIENCE:

VERY HIGH RES'OLUTION IR RADIOMETER RADIO BEACON ELECTRON DENSITY
VERY HIGH RESOLUTION CAMERA MAGNETOMETER

AURORAL PARTICLES

LOW ENERGY ELECTRONS AND PROTONS
LOW ENERGY PROTONS

SOLAR COSMIC RAYS

PARTICLE ACCELERATION

ONAVIGATION: |
POSITION LOCATION AND ATRCRAFT COMMUNICATION
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APPLICATIONS TECHNOLOGY SATELLITES

MOJAVE GROUND ST
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TABLE 1.2 ATS EARTH STATION SYSTEMS

ITEM I
DESCRIPTION

ROSMAN ‘

MOJAVE

TRANSPORTABLE

ANTEXNNA

TYPE

Parabolic Reflector with
Prime Focus Feed and
Subreflector.

Parabolic reflector with
Subreflector Cassegrain
Feed.

Parabollc Reflector with
Subreflector Cassegrain
Feed.

Transmit Gain (6 GHz)
(nom. )

Cassegrain Feed
Diameter, Mount 85 Ft/X-Y 40 Ft/X-Y 40 Ft/AZ-EL
Receive Gain (4 GHz) 58 db 51 db 51 db
(nom.)
61.5 db 54.6 db 55.1db

Receive System Noise

60°K (Paramp)

60°K (Paramp)

55°K (‘\’Inser & Paramps)
/65°K (Paramps)

Spacecraft -
Ground
Communications

System

Maximum Transmit
Power

Two 8 kw SHF Trans-
mitters

Temperature
Tracking Accuracy 0. 05 deg. £0.015 deg. 0, 057 deg. r’
Receive Beamwidth (P/2) 0.2 deg. 0.47 deg. 0.42 deg. /
Transmit Beamwidth 0.13 deg. 0. 28 deg. 0. 28 deg.
(P/2)
16 kw Total 8 kw 8 kw i

Simultaneous Capability

Capable of Transmitting
Two S/C Channels and

One S/C channel

Receiving Two S/C
Channels
Simultancously (SSB
or FT)

& receiving Two Chan-
nels Simultancously

Capable of Transmitting

Capable of Transmitting
One S/C channel
& receiving Two Channels

Simultaneously

e
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TABLE 1.2 ATS EARTH STATION SYSTEMS (Continued)

ITEM

DESCRIPTION ROSMAN MOJAVE TRANSPORTABLE
Number of Channels Basic 1200 Channel Basic 240 Channel Basic 240 Channel Capa-
SSB Multiplex Capability (One way) Capability (One Way) bility (One Way)
24 Channels Supplied 24 Channels Supplied 24 Channels Supplied
12 ECHO Suppressors 6 ECHO Suppressors 6 ECHO Suppressors and
and Compandors and Compandors Compandors
TV Tape Recorders Color and Monochrome Monochrome-Record Monochrome-Record and
‘ Record and Playback and Playback Playback
Color-Record Only Color-Record Only
Overall ATS-1 38.2 db 32.2 db 32.2 db
Capability G/T
ATS-3 39.6 db 32.2db
Location Areca near Ashville Goldstone Dry Lake, Cooby Creek near 7
North Carolina Mojave Desert, near Toowoomba Australia /
Barstow, California
Latitude 35%11'-35.¢" North Lat. | 35° 17' 48" North Lat. 27° 23" South Lat.

Longitude

82° 52' 22" West Long.

116° 53' 57" West Long.

151° 57' East Long.

-
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ATS EARTH STATIONS
VHF COMMUNICATIONS CAPABILITY

Item l
Description Rosman & Mojave Transportable .
L !
Antenna Type SATAN ! TACO
Transmit - 4, 8 element Transmit - 1, S element
crossed yagis crossed yagi
Linear or circular Linear or circular
polarization. polarization
Receive - 16, 8 element Receive - 9, 8 element
crossed yagis crossed yagis
Linear or circular Linear or circular
polarization polarization
Mount ‘X - X AZ - EL
Transmit Gain 12.8'db 12.5 db
. 'I’
Receive gain 20.3 &b 20{0 db
. g o) o
Transmit Beamdwidth (P/2) 36 .36
. : !
Receive Beamwidth (P/2) 15° 15°
Transmitter Maximum Power output 2.5 kw 2.5 kw
RF Bandwidth 3 MHz 3 MHz
Type of modulation FM or AM FM or AM
FM Deviation Range 20 XKHz Max 20 KHz max

{containued)




ATS EARTH STATIONS ' P

VEF COMMUNICATIONS CAPABILITY (continued) P
3y : 1 1 )
Receiver 1 Type -Dual channel with E Dual channel with
i pre-~detection 3 pre-detection
| ; combining | combining
— z | e
: Noise figure | . 3.5 db | 3.5 db
e i |
. \
i pes of demods. FM and AM - "FM and AM
}
iIF Bandwidth’ 10 KHz - 3 MHz 10 KHz - 3 MHz - £
fultiplex No, of channels 3 , 3 ;
quipment | . ' | %
| : A
Output bandwidth 300 Hz - 12 KHz i 300 Hz - 12 XEz,




INPUTS TO ATS GROUND STATIONS

STATION

COOBY :

ONE 3 KHz 4 WIRE SCAMA LINE
ECOND SCAMA LINE AVAILABLE ON-CALL (BACK~UP)
STANDARD COMMERCIAL DIAL-IN PHONE

ONE 3 KHz 4 WIRE SCAMA LINE
FIVE COMMERCIAL TELEFPHONES

ONE 3 KHz 4 WIRE SCAMA LINE

THREE SCAMA'S ON CALL-UP

TEN COMMERCIAL PHONES

5 MHz WIDE BAND (TV) LINE TO GSFC (ATT LINE)
OGO SPECIAL PURPOSE 100 Hz = 128 KHz

0GO WIDEBAND 100 Hz =~ 128 KHz

0A0 "TV" LINE (0 - T5 KHz)

OAO WIDEBAND 100 Hz =~ 10 KHz

NIMBUS COMPOSITE 10 KHz - 695 KHz

NIMBUS PLM MODE 100 Hz - 128 KHz

PNNSTNSTNTNSTNTTN NN
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ATS GROUND STATIONS

TAPE RECORDERS

ROSMAN, MOJAVE, COOBY CREEK

AMPEX FR607

120 IPS
60 IPS
30 IPS
15 IPS

7% IPS

MOJAVE , COOBY CREEXK

AMPEX VR1100

15 IPS 525 LINE
7% IPS

ROSMAN

2 AMPEX VR1100 T,

525 LINE
525 LINE

KHZ
YHZ
KHZ
KHZ
KHZ

STANDARD B&W TV

STANDARD COLOR TV
STANDARD B&W TV




DATE

EVENT

ATS USE

AUG 18-25
POPES VISIT TO
BCGOTA

ATS-1IIX TV TO
EUROPE

ATS SUPPORT TO WORLD COMMUNICATIONS

OCT 2-8

1963 WORLD

i u._Eu

ATS-IIT TV =
US TO PUERTO
RICO

1563

ATS-I TV TO
JAPAN

ATS=-TITI TV
CARRIER TO US
ATS-11I TV

US TO EURCPE
-I TV TO

CR"2

- c<l B
o>

e o I I Y

>
o1 14

~

[
Co -

> 3
HHEOQWIW
P

.
» ¥
-

nouw>o
*J
w
i
c
w

DEC 21-27

APOLLO 8 ..l ,

Us

ATS-1II TV
TO EUROPE
ATS-I TV TO

- /‘Uu».L»)LIA

Aty
ATS~-

\O Cu-

CARRIER TO US

ATS=-1 & III

US ELECTION
RETURNS

ATS-III TV
TO EUROPE
ATS=1 TV
TO JAPAN

BACKUP VOICE/

DATA

TRACKING SHIPS US




ATS

PARTICIPATION IN EXPERIMENTS

INVOLVING UNIQUE INSTRUMENT TO BE FLOWN ON A NASA SATELLITE

. INVOLVING USE OF NASA SATELLITE CAPABILITIES THROUGH OPERATION
OF GROUND EQUIPMENT, IN WHICH NASA SUPPORT IS REQUESTED

INVOLVING SA SATELLITE CAPABILITIES THROUGH OPERATION
OF GROUND

IF THE USE OF NASA SATELLITE CAPABILITIES IS FOR A PUELIC DEMON-
STRATION RATHER THAN AN EXPERIMENT

1
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PROPOSED SATELLITE TRANSMISSION TEST TO ANCHORAGE, ALASKA

In its initial satellite filing in September of 1965,
and in each of its subsequent submissions in Docket 16495, American
Broadcasting Company has urged the Federal Communications Commission
to approve the positioning of a synchronous satellite to be used
for radio and television program distribution purposes. Like NBC,
CBS, and the Ford Foundation, ABC has argued that a dedicated
television distribution system has numerous advantages over a
multipurpose system.

To demonstrate that a satellite system for program distribu-
tion purposes is entirely feasible and reliable and that it could
be placed in operation almost immediately, ABC herewith proposes
that ATS-1 be utilized, under NASA's auspices, for a period of
three to six months to provide instantaneous news and public affairs
programming to the three television stations in Anchorage, Alaska,
an area entirely dependent at present on delayed telecasts for
national and international news developments. To that end ABC
would welcome the cooperation and participation of the other tele-
vision networks, commercial and educational, in the experimental
program here envisaged.

ABC's technical advisers (Hughes Aircraft Company) are

confident that such a test program, over a period of three to six

months, would fully demonstrate the feasibility and reliability




of synchronous satellites for program distribution purposes --

without elaborate and costly ground receiving terminals. 1In

addition to test data thus obtainable from the experimental
transmissions here proposed, there would be substantial public
interest benefits in thereby providing direct reception (news
and public affairs) to the people of Alaska, an area wholly
dependent on delayed video broadcasts for news happenings
elsewhere,

The technical details for the test system, utilizing ATS-1,
which is here being proposed for NASA's consideration, is outlined
in essential respects in the engineering statement attached
hereto. It will be noted that the required equipment is now in
use at the Island of Barbados and that it can be moved to Alaska
and be ready for operation by September 1969. To meet the
September date, a go-ahead is needed by about July 1.

The costs for the experimental program would be between
$125,000 and $250,000 for the three to six months period. 1If
the necessary authorizations are obtained, ABC proposes to share

these costs with other networks who desire to participate.




TECHNICAL DETAILS OF
PROPOSED SATELLITE TRANSMISSION TEST TO ANCHORAGE, ALASKA

I. INTRODUCT ION

This document describes a television receiving station for
use at Anchorage, Alaska, using the ATS-1 satellite. A system
is described which will receive an FM-modulated carrier at a low
level, amplify it to a suitable level, and demodulate it to pro-
duce video and sound baseband signals. Equipment for this station
can be installed and operating by September, 1969. The system
includes a 30-foot diameter parabolic antenna with linearly polarized
feed, a cooled parametric amplifier, a downconverter and demodulators.
The following discussion includes brief system, hardware, and

implementation descriptions.

L SYSTEM DESIGN

Figure 2.1 is a system block diagram of the receiving station.
Pertinent information relating to the blocks of this diagram are given
both on the diagram and in the following paragraphs.

Station characteristics are listed in Table 2.1. Table 2.2 gives
receiving performance. ATS-1 characteristics are tabulated on Table 2.3.
Required transmitter performance is given in Table 2.4, while power

and weight estimates are on Tables 2.5 and 2.6.




Table 2.1

Station Characteristics

Antenna and Feed - 30-foot diameter parabolic dish with hour

angle mount. Electrical drive with position readout. Linearly
polarized, adjustable feed. 49.8 dB gain. 0.57 degree beam
width. 65 percent efficiency. 21 degree elevation angle at

Anchorage.

Parametric Amplifier - 35 degrees Kelvin helium-cooled unit. 35 dB

gain.

Down Converter - Single conversion.

Video Demodulator - Wideband threshold extension demodulator.

5 dB improvement over conventional demodulator.

Audio Demodulator - Subcarrier demodulator operating at 8 MHZ in

video baseband.

Station Location - Anchorage, Alaska, 61° 12' N and 148° 48' W.




Table 2.2

Receiving Performance

Satellite EIRP (2 TWT's) 22,5 dBW
Space Loss -196.5 dB
Satellite Beam Shape Loss -3 dB
Receive Antenna Gain 49,8 dB
Carrier Level at Feed Output -127.2 dB

System Noise Temperature

= TA 4+ LF -1 TL + Tp
LF LF

18 4+ 1.037 -1 y 990

-}
1.037 1.037

17.3 + 10.35 + 35 = 62.65° K

Noise = KIB -136.,7 dBW

K 228.6 dBW/° K/ Hz
T 18 dB (62.65° K)

B 74 dB (25 MHZ)

C/N at Feed Output [;: 127.2 = (=136.7) /

Threshold Extension Improvement Over
Conventional Demodulator

Margin Over 10 dB Threshold Level (Knee
of S/N wvs C/N Curves)
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ATS-1 Satellite Characteristics

Position (May 30, 1969)

Drift Rate

Inclination

Orbit Eccentricity (Apogee/Perigee)

Squint Angle to Anchorage

X

Side Angle to Anchorage
EIRP (1 TWT)

EIRP (2 TWT's)

Beam Width (3 dB)

Noise Figure (Repeater 1)
Noise Figure (Repeater 2)

Expected EIRP Reduction due to Satellite Beam
Width and Station Position

Repeater Gain (exclusive of antennas)

22

Antenna Gain (Transmit)
Antenna Gain (Receive)

Repeater Input Level, 3 dB Above Noise

TWT 1
TWT 2
TWT 3
TWT 4

149.948° W

0.017°/day E

1.572°
0.0003
8° 5!
00
19.5 dBW
22.5 dBW
20°
5.8 dB
5.9 dB
p e 1 by
120 dB
13.5 dB
6 dB
-113 dBm
-111.7 dBm
dBm

-110

112.9

dBm

3 dB




Table 2.4

Required Transmitter Performance

Satellite Input for Saturated Output

Antenna Gain

Space Loss at 6 GHZ 199.,1 dB
EIRP Required to Saturate Satellite 109.4 dBm

79.4 dBW




Table 2.5

Power Estimate

(120/208, 3 phase, 60 Hz)

Current (Amps per phase)

Cryogenic Equipment

Servo Motors, both axes

Electronics

120 v X 17 A = 2,040 Watts per Phase

Total Power Estimated =~ 6,120 Watts




Table 2.6

Weight and Volume Estimate

Weight (Pounds) Volume (Cubic Feet)

Antenna 2,500 2,250 *

Mount (including rings, motors,
and counter weights)

Subreflector

Electronic Racks (2)

Compressed Gas (6 Bottles)

* - Antenna is shipped in 4 crates, 3% X 15 X 15 feet.

*% - Mount gross dimensions are 30 X 5 X 5 feet.




EQUIPMENT

A. Antenna and Feed

The antenna is a 30-foot diameter parabolic dish with
a 3-foot subreflector and a linearly polarized, adjustable
feed. Gain at 4 GHZ is 49.8 dB, with the expected efficien-
cy of 65 percent. The 3 dB beam width is 0.57 degrees and
the 1 dB beam width is 0.33 degrees. Aluminum is used for
the reflector and steel is used for the backup structure,
and the mount. The mount is a polar mount having limited
motion of about + 2.5 degrees in each direction, which is
accomplished by means of electric motor drives. Installed
on a concrete pad, the antenna is initially positioned to

point at the satellite. Fine positioning to follow satellite

movement is accomplished manually with the above-mentioned

motor drives and digital voltmeter readout of position poten-
tiometers. Antenna position readouts can be initially
calibrated for a given satellite location by peaking the

IF AGC meter on the received signal, while adjusting the
antenna. Following the satellite can be done by moving the
antenna to peak the AGC voltage or by adjusting the antenna
position to pre-computed values of antenna position. This
antenna has been used for several space system tests by

Hughes.




B. Parametric Amplifier

A 35-degree Kelvin, helium-cooled parametric amplifier is
expected to be used. This three-stage unit was designed
and built by Hughes and has been used for receiving signals
from ATS and other satellites. It will be mounted directly
behind the antenna feed to reduce losses at its input, thus

keeping the system noise temperature at a minimum.

C. Receiver

A tunnel diode amplifier and a down converter comprise the
receiver. The tunnel diode amplifier has a gain of 12 dB
and a noise figure of about 6 to 7 dB. Down conversion is
accomplished by a mixer with a signal generator as a local

oscillator. Image response and reduction of out-of-band

signals is accomplished by a 25 MHZ bandpass filter on the

input of the receiver. A 130 MHZ IF amplifier is utilized,

having a gain of about 70 dB.

D Demodulators

To achieve demodulation of low carrier-to-noise signals, a
special wideband threshold éxtension demodulator designed
by Hughes will be utilized. This demodulator is also being
used in the Barbados cloud picture experiments, using ATS-3.

A threshold extension of 5 dB is expected to be achieved.




30~

IV. IMPLEMENTATION AND OPERATIONS

Since it is expected that much of the required equipment will
be in use at the island of Barbados until the end of July, 1969,
upon its arrival by airplane in California, the equipment will be
checked for possible physical damage and for proper operation. It
can then be loaded on an Alaska-bound ship. It is estimated that it
can be ready to operate by September, 1969. A go-ahead is needed,

however, by about July 18t

, 8o that preparations can be started for
the site and so that all arrangements are completed in time for all
interfaces.
Interfaces to be defined include:
Power connectors
Power forms
Video and audio 1e§els, impedances and connectors

Building or shelter space available

Site for antenna.

Operations are expected to include several hours of television
transmission per day. A three man crew is expected to be required the

first month, with a one or two man crew for following months.
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From an operational point of view, the system would follow
the block diagram of Chart I. The Television Network feeds would
be available at the AT&T Test Room in Asheville, North Carolina.
From that point to the Rosman Ground Station, we would utilize
temporary facilities, also provided by AT&I. The Rosman station
would feed the ATS-1 satellite with the programs being received
at the Hughes Transportable Ground Station in Anchorage, Alaska.
From the ground station to the participating Anchorage stations,
temporary microwave links might have to be provided, if the
ground station is located beyond the normal run for coaxial cable
interconnection.

It is intended that the program material fed to the Anchor-
age stations would be primarily live News and Sports, as well as
some recorded News and Public Affairs items of prime importance.
The balance of the programming fed would be determined by the
Anchorage stations, based on the Network program availability at
the transmission site. The consideration being given here is the
affect that the programming available at the transmission site has
on the actual air schedule of the programs, as they are normally
telecast in Anchorage.

It is hoped that an additional voice channel can be made

available from the Control Studio in New York, via the satellite,

for guideline or cue purposes. This circuit will be uni-directional

from New York to Anchorage. It is not contemplated that a two-way

capability will be needed for the purpose of this test.




=]

It is intended that the system provide optimum NTSC color
programming to the station. It is recognized that since certain
aspects of the system may be marginal, that an optimum color signal
may not be obtainable. We hope, however, to deliver no worse than

a Grade II signal at the receiving end.
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Items To Be Provided By:

NETWORKS HUGHES
(1) Video and Audio Signal to the (1) The entire Ground Station
Ground Station. hardware and all necessary test
(2) Two-way communication to and and monitor equipment, as well
between the Ground Stations. as the signals at base band.
(3) Networks will arrange for delivery (2) Supervise the signal trans-
of the signal from the Ground missions at Rosman.
Station to Anchorage Affiliates (3) Provide power to run the
(4) Assist Hughes in getting the station either Diesel or Commercial.
necessary site and building (4) Provide all necessary manpower
facilities. to set-up, run, maintain and knock-

down the ground station.

(5) Preferable start of the test
is prior to the Apollo #11 liftoff
scheduled for July 16th,

(6) If not item #5, no later than
September 1, 1969.

(7) All necessary site survey and
preparation.

(8) Provide a second (2nd) ground
station in the U.S.A., at a mutually
agreeable site for environmental

tests.




NETWORKS HUGHES

The responsibilities and equipment

are the same as those above for the
Anchorage station.

(9) The estimated costs are as follows:
Items 1-7, $50,000 for the first (lst)
month, less the cost of space and
building rental; $10,000 for each
month thereafter,

Item 8, $40,000 for the first (lst)
month, less cost of space and building
rental; $10,000 for each month there-
after.

(10) Video objectives in terms of
specifications are those outlined in
the document entitled "Television

Initial Line-Up Performance Guide."

Audio objectives are 600 ohms balanced

audio at +8 dBm, signal to noise ratio
46 dB or better. Harmonic distortion

less than 3 percent.
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INTRODUCTION

The Corporation for Public Broadcasting appreciates the opportunity provided
by the National Aeronautics and Space Administration to comment on the
possible experimental use of the ATS I and IIT satellites now in synchronous
orbit and the ATS E satellite which is scheduled to be launched in August of

his year,

We appear today representing a wide range of views in the public and educa-
tional broadcasting community whose interest in the use of satellites dates
back to 1962 and the subsequent Ford Foundation proposal of August, 1966,
The proposals advanced represent a consensus of views of the Corporation

for Public Broadcasting, the Ford Foundation, National Association of Educa-
tional Broadcasters, National Educational Television, and Joint Council on
Educational Telecommunications. These groups all share a joint resolve and
a common excitement about the unique opportunity offered by the potential use
of these satellites.

While public broadcasting is aware of the significance of this meeting for
itself, the use of satellites for broadcasting in general and educational commu-
ication has a much wider impact. The ultimate beneficiaries will be all the

‘m'o wdcasters and the American public,

The ATS experiments will enable the broadeasting industry and the public to
become familiar with this aspect of ';f"\u satellite Lcc,lzzzu;g>_ present,
neither the national viewing and listening audience nor the multitude of commu-~-
nities of interest in the public and commercial br “uc;;:..i;;.-; endeavors has
accumulated any experience with domestic satellite re

proposed by the Corporation will establish a body of knowledge
operation and control of a domestic satellite system comple -
» technical information that has been gathered by NASA over the
t severul vears. In addition, the Corporation hopcs to provide a vehicle
h which the inventive capacities of others can explore and evaluate the
particular capabilities of satellite relaying in domestic applications.

The use of ATS satellites as set forth herein will provide the American public
with a daily demonstration of the application of space \c"lmolo'f . While there
is nothing more dramatic than placing a man on the moon or taking pictures




ability to demonstrate that this technolo;
ile that we can assure those who question the directi
xpense ot the space program, The fact that unused technical capacity
of an already existing satellite that has outlived its original purpose can be
utilized for broadcr public interests is visible proof of the daily application
of space technology and to what extent space dollars can be applied for the

“_.".tu:‘.'«l benefit of society,

lic broadcasting has well defined needs and interests that form the basis

. this proposal. But the horizons and objectives of the NASA experiment
uld be expansive in nature and we hope for the fullest cooperation amongst
Il the interested parties, The Corporation and the public broadcasting
community hope that any experiment will encompass the broad needs of our
industry and we call upon fellow broadeasters to join with us to explore the
ultimate potential of this technological advancement,

is a unique and troublesome time in this country's history. The decay
ol some of our most basic social institutions seems to be developing as fast
as scientific and educational attainment. We feel that the proposals set forth
herein afford the scientific and educational communities the unusual oppor-
tunity to join together in a dramatic demonstration of technical and social
yrogress that could afford new hope to a troubled society.

PROPOSAL

We propose to use satellites to accomplish four related experiments and
demonstrations:

Transcontinental Interconnection
Radio Network

Satellite Cities Demonstration
Remote Production Capability

Transcontinental Interconnection

Our initial priority is to demonstrate that transcontinental distribution is
feasible and a major step forward in the growth of non-commercial broadcast-
ing. We propose that a relay link be inaugurated between the east and west
coast using ATS IIT as the distribution mechanism, Television programs
would be delivered through conventional terrestrial microwave links to

cither the NASA earth terminal at Rosman, North Carolina, or Mojave,
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California, depending on the point of origination, and then relayed by the
satellite to the companion terminal at the opposite coast for dist ribution or
other use.

Since January 1969, public broadcasting has been utilizing for two hours a

day, five days a week an interconnected distribution system for national
programming through traditional terrestrial facilities, This system is
expensive in the context of the resources available and extensive new facilities
will be required to make it function effectively. Efforts to establish a more
permanent system are underway at present, but the current estimates of the
cost of such a system are still far beyond the means of the public broadcasting
community.

Distribution of programs by satellite has been part of the public broadcasti
comimunity orientation since the first Ford Foundation proposal in 1966,

use of a satellite distribution system may prove to be the only practical method
available to public broadcasting for programs to be made available to the public
on the same basis as commercial television. The use of the ATS satellite for
the transcontinental demonstration will provide the data to determine that this

is a practical and efficient distribution system and would facilitate and encourage
the flow of programs between the east and west coasts. It will give public
broadcasting a unique opportunity to analyze the daily operational and technical
problems that are involved with satellite distribution. Such an experiment will
provide the data upon which the distribution options available to public broad-
casting can be analyzed in terms of our financial and technical planning.

1

Since virtually all of the requisite technical facilities are already in existence,
this experiment can be operational as soon as NASA approves the use of the
satellites and the ground stations.

the most dramatic and promising proposed experiments is to give non-
commercial radio the opportunity of establishing a national interconnected
network.

At present, non-commercial radio does not have access to a national network
hecause of a lack of funds. However, the potential of existing satellite
communication facilities suggests that such interconnection could be accomplished

i




commenrcial . rate the need and the practicality
non=commercial radio network in the United States as outlined in the
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the radio network, we plan to explore the possibility of
satellite to provide non-commercial educational radio pro;
Hawaii and Puerto Rico.

develops, we hope

Jrams
If this proves feasible and as

as technology
to expand this demonstration to include the transmission
of television programs to these areas

te Cities Demonstration

As a natural extension of the transcontinental experiment,
p

o

the Corporation

roposes a demonstration of both the distribution and programming capabilities
f .m,lhtc technology.

We propose to designate a group of cities within the United S S 8

demonstration cities. These cities would receive programs directly f
11i stwork (;;'i;;in:g,i;‘,n or a delay pattern to demon-

ate distribution capability of a satellite
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six cities will participate in this de:
that will have transmitting capability will be ‘,:‘L;-,:ud on
;Li:‘n:x‘.(-;—; by manufacturers as to the construction costs
receiving terminals, We hope that the test could be
tional as soon as cons’..ruction of the ground facilities are completed

18

In our view, a meaningful test of this nature should also address the needs of
the academic, educational and disadvantaged communities in the various cities
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programs for specialized audiences could offer dramatic evidence th:
ites have the potential to make a profound impact on the educational and
problems of the nation.

demonstration would explore and evaluate the us
stations which can be transported to remote and relatively inaccessible
on short notice to pickup and relay events which are not now available to the

national audience.

national communication facilities cannot transmit f
and at low cost. In order to broadcast events that
lead time is required to construct new transmission
that often makes it unreasonable to cover the event.

y technology would enable us to place a portal
ceompanied by a television mobile unit and then
way, the capacity of all broadcasters to react to dynan

lations would be significantly enhanced.

1smitting facilities
iterference to existing terrestria
yrporation believes the need for this
promise sufficiently bright that the expe
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o initially conduct the experiment in dista

1at normally are not heavily penetrated by conventional microwave
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\ ‘ St the Tollowing course of action:
L. The Corporation for Public Br« and NASA enter into an :

which would allow the use of the ATS III satellite for the transcontinental
demonstration set forth in (I). We propose September 1, 1969 as the operational

date for this demonstration.
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June 19, 1969

MEMORANDUM FOR GENERAL O'CONNELL

Thank you for your memorandum of June 16th regarding
correspondence between your office and NASA on the
procurement of communications satellite service to
support the Apollo program.

Your position seems enlmeantly reasonable with regard to
the timing of a conference with the terrestrial carriers,
However, 1 still have reservations about the authorized
user question and the question of certification of national
interest. I would like to discuss this with you before 2
final decision is reached in this matter,

Clay T. Whitehead
Staff Asgistant

cc: Mr. Flanigan
Mr. Whitehead
Central Files

CTWhitehead:ed




EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF TELECOMMUNICATIONS MANAGEMENT
WASHINGTON, D.C. 20504

OFFICE OF THE DIRECTOR

June 16, 1969

MEMORANDUM FOR MR, CLAY T, WHITEHEAD

Attached, for your information, are copies of an exchange
of correspondence between my office and NASA regarding
the procurement of communications satellite service to
support the NASA Apollo program,

Since the correspondence seems self-explanatory, I will

not restate the problem in this memorandum, I would

simply state that NASA shares our concern that the terrestrial
carriers be afforded a hearing, In conversations at the staff
level we have been advised that NASA intends to confer with
the terrestrial carriers about this procurement, and the only
unresolved problem seems to be timing, We feel that it

would be in the Government's best interest for NASA to have
the hearing at the outset rather than after this office should
approve the procurement,

D. O'Connell

Attachments
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It does not appear, therefore, that the contention that there would be

a 15% cost saving is an acceptable basis for concluding that direct
procurement would be in the national interest. A conclusion based

on that premise would be completely counter to the FCC policy on
composite rates, and would mean that every specific procurement of
satellite service by a Government department or agency would necessarily
be in the national interest. The effect on departments and agencies, such
as the Department of Defense, which depend on both satellites and cables
to meet their requirements could be uncertain and possibly adverse,

I would appreciate your advising me, therefore, as to how NASA proposes
to handle the matter of affording a hearing to the terrestrial carriers,
After that procedural matter is resolved and I receive a firm and
unchangeable statement that NASA considers direct procurement to be

in the national interest, I intend to furnish appropriate advice promptly

to the FFCC,

Sincerely,

D, O'Connell




EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF TELECOMMUNICATIONS MANAGEMENT
WASHINGTON, D.C. 20504
OF FICE OF THE DIRECTOR

June 13, 1969

Mr, Willis H, Shapley

Associate Deputy Administrator

National Aeronautics and Space Administration
Washington, D, C. 20546

Dear Mr, Shapley:

This is in response to your letter of June 6, 1969, requesting my
approval for the direct procurement from the Communications
Satellite Corporation (Comsat) of satellite communications circuits
in support of the NASA Apollo program, These circuits would be
between commercial earth stations in the United States and NASA
tracking ships and earth stations on Grand Canary and Ascension
Islands and at Carnavon, Australia, Service to these points is now
being provided under direct contracts entered into in 1966 between
NASA and Comsat, and the appropriate foreign carriers,

The principal reason given in your letter that a direct procurement
would be in the national interest is that these communication services
are critical to the success of manned missions, and a direct procure-
ment not involving an intermediate terrestrial carrier would allow a
greater margin of safety for the astronauts and create a greater
probability for success of the Apollo missions, It is NASA's belief
that contracting with the terrestrial carriers for its future require-
ments for the manned space flight program would introduce an

unnecessary element of risk into the program and that this would not
be in the national interest,

As I told you in our telephone conversation of June 10, I fully appreciate
the inherent dangers involved in the manned space program, and I
accept NASA's conclusion in this respect, because NASA is the agency
with the responsibility for the safety and success of the Apollo program,
One aspect of this which causes me some concern, however, is my
understanding that if this direct procurement is authorized, NASA would
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then discuss the matter with the terrestrial carriers with a view toward
permitting them to show that procurement through one of them might be
in NASA's best interest, If there is a possibility that such a presentation
might persuade NASA that indirect procurement of this satellite service
through one of the terrestrial carriers would be in NASA's best interest
then I would suggest that the terrestrial carriers be heard by NASA
before any action is taken by this office, or the FCC, It would not seem
appropriate for me to send a letter to the FCC advising that a direct
procurement is necessary for safety reasons and then have NASA take

a position later that the same, or an adequate, margin of safety can be
achieved through indirect procurement,

Even if there is no possibility that the terrestrial carriers can persuade
NASA that indirect procurement would meet NASA's requirements, it
would seem that NASA would be placed in a difficult position if no discussions
are held in response to their request, or if such discussions are held after
a NASA-DTM-FCC determination upon which the terrestrial carriers have
had no prior opportunity to comment, It seems clear that either the FCC,
NASA, or the DTM must give the terrestrial carriers a technical explana-
tion of the reasons why NASA has concluded that a direct procurement of
this service is in the national interest, The most appropriate place for
this discussion is at NASA, which has the facts first hand and the respon-
sibility for the Apollo program, and the most appropriate time is before

a determination is made by the Executive Branch that a direct procurement
would be in the national interest,

There is a statement in your letter that NASA will probably save at least
15% in the charge for this service if there is a direct procurement which
eliminates the intermediate carrier, As you are well aware, I am sure,

the rate permitted by the FCC to be charged for a particular communication
service is not always directly related to the cost of providing that service,
The FCC has established a composite rate policy with regard to international
service which reflects the lower cost of providing some types of service by
satellite; and the United States Government, as a major user of both cable
and satellite circuits, benefits from this, As a matter of fact, at the time
that the 30 circuit matter was pending, the Department of Defense estimated
to the Holifield Committee that as a result of the consolidated rates which
were scheduled to be put into effect by the FCC in 1966, the annual savings
to DOD would be $6.3 million. The Committee Report stated, '""These
savings contrast with the $1, 6 million annual savings which wo uld have been
realized by dealing with Comsat directly on the 30 circuit procurement, "
(See Seventh Report by the Committee on Government Operations, H, Rept,
No, 613, 90th Cong., lst Sess., pp 9-10,)




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WasHINGTON, D.C. 20546

JUN € 1969

OFFICE OF THE ADMINISTRATOR

Honorable James D. O'Connell
Director of Telecommunications
Management

Executive Office of the President

Washington, D. C. 20504

Dear Mr. O'Connell:

As you are aware, in 1966 NASA entered into contracts
with the Communications Satellite Corporation, and with
three foreign carriers, for satellite communications serve-
ices as part of the NCS/NASCOM communications network
supporting the Apollo Program. These contracts will expire
on September 30, 1969, and must be renewed or new contracts
entered into for similar services.

For the past several months we have bzen conducting
an intensive review of NASA's future requirements for
communications support of Apollo and follow-on programs.,

In connection with identifying future requirements, we
have also sought to determine the contractual scheme most
appropriate for fulfilling them, taking into account the
"authorized user" opinion of the Federal Communications
Commission dated July 20, 1966, as amended by a further
opinion dated February 1, 1967. NASA has concluded that

it would be desirable for Comsat to continue to furnish
the satellite communications services now being provided

to NASA, subject to certain changes which will be discussed
below, under direct contractual arrangements with NASA, and
it is the purpose of this letter to regquest your approval
of such arrangements.

The need for your approval of the continuation of NASA's
direct contractual relationship with Comsat arises out of the
position taken by the FCC regarding the authority of Comsat




to contract directly with an agency of the United States
Government for the provision of communications satellite
services. In its July, 1966 opinion, the FcC stated that
Comsat would be authorized to deal directly with U. S.
Government users: —--

", . . in only those instances where the
requirement for satellite service is of such
an exceptional or unique nature that the
service must be tailored to the peculiar
needs of the customer and therefore cannot
be provided within the terms and conditions
of a general public tariff offexing "™

The services which Comsat had been authorized to furnish
to NASA for support of the Apollo Program were cited
specifically by the FCC as a case in which a direct rela-~
tionship between Comsat and the Government user was appPro=-
priate.

In its February, 1967 amendment to the "authorized user"
opinion, the FCC broadened the criteria for determining those

circumstances in which Comsat may deal directly with a Govern-
ment agency. The FCC noted that its previous opinion had
pointed out that " ., , . Comsat may be authorized to provide
service directly to the Government whenever such service is

in the national interest." The FCC further stated that
“Clearly, in view of the foregoing, the DT is the focal

point for the judgment of the Executive agencies as to the
national interest." And, in emphasizing that it would rely
heavily on the advice of the DTM in this regard, the FCC

added that:--

"While no specific procedures or criteria
(othex than the national interest) are proposed
with respect to this governmental facet, in all
cases where Comsat seeks to deal directly with
the Government we shall act promptly after
receipt of advice from the DTM."




Thus, it appears that NASA will be able to continue its
direct contractual relationship with Comsat for the sexrv-
jces, provided you approve such an arrangement as being
in the national interest, and so advise the FCC.

The services which Comsat is presently providing underx
its contract with NASA can be divided into two distinct
categories: (1) service via satellites between U.S. earth
stations and U.S. Navy-operated range instrumentation ships
located in the Atlantic, Indian, and Pacific Oceans, and
(2) sexvice between U.S, earth stations and satellites
located over the Atlantic and Pacific Oceans, which links
up, respectively, with service provided by foreign carriers
to earth stations located on Grand Canary Island (Spain)
and Ascension Island (United Kingdom), and at Carnarvon,
Australia. ;T

With respect to the sexrvice between U.S, earth stations
and the range instrumentation ships, the exlsting contract
with Comsat provides for service from the Comsat eaxth
station at Brewstexr, Washington, to a ship in the Pacific
Ocean Area, and from the Comsat earth station at Andover,
Maine, to two ships in the Atlantic/Indian Ocean Area.
Service to the Pacific ship is provided on a full-time basis,
while service to the Atlantic and Indian Ocean ships is
provided on a shared basis with the earth stations on Grand
Canarxy and Ascension Islands. ‘

Experience in the use of the service to the ship stations,
and the plans for future Apollo flights, have enabled NASA to
reduce its reguirements to actual use of only one ship at one
time in the Atlantic/Indian Ocean Axea and one ship at one
time in the Pacific Ocean Arxea. Thus, although two ships
may be physically located in the Atlantic/Indian Ocean Area,
only one of them will actually be providing communications
service at any given time, Similarly, if eithex of these
ships is moved to the Pacific, which may be done in connec-
tion with certain missions, only one of the two ships then
located in the Pacific will be actually providing communica-
tions service at any given time, although both may be utilized
alternately in the course of the same mission. It is also a
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possibility that all three ships will be located in the same
ocean area at one time, with alternate use of one ship at
any given time.

In addition, it is NASA's intention to reduce all of
the communications service to and from the U.S. earth
stations and the ships to part-time availability, with
actual use amounting to approximately twenty days, on each
of not more than four occasions a year., Government opexa-
tion of the communications facilities aboard each of the
three Government ships will continue.

The reduction of the ship service to actual use of
only one ship at one time in the Atlantic/Indian Ocean
Area and one ship at one time in the Pacific Ocean Area,
and even that on a part-time basis, will create a variety
of novel technical and operational problems. For example,
channels will have to be switched rapidly from one ship
to another in the same ocean area. Continuous cooxrdination
between Comsat and each of the Government ships will be
required in order to assure the quality and reliability
of the circuits. Furthexmore, it is envisioned that Comsat
will have to distribute these circuits to different satel-
lites for different missions.

Because of the complex and constantly changing interfaces
between the satellites and the Government-operated ship stations,
and the need for close coordination between Comsat and the
Government regarding di £fering requirements, a direct contrac-
tual relationship between Comsat and the Government will clearly
meet the unicque oxr exceptional circumstances test propounded by
the FCC in its original authorized user decision. In addition,
a direct relationship between NASA and Comsat should result in
substantial cost savings to the Government. Although an approx-
imate amount for such savings cannot readily be predicted at
this time, because there is no basis for estimating the rates
for the part-time sexvice that Comsat and the commercial
carriers might offer to fulfill NASA's future ship-service
requirements, we believe it can be assumed that the differ-
ential in rates will be at least 15%, as discussed further
below,
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For the reasons, therefore, that NASA's requirements
for satellite communications service to the range instru-
mentation ships are unigue in nature, and that they could
probably be furnished by Comsat at a significantly lower
cost to the Government, NASA submits that the provision of
such gervices by Comsat under a contract directly with NASA
would be in the national interest.

NASA's requirements for communications satellite
service to the earth stations at Carnarvon, Australia,
and at Grand Canary Island and Ascension Island, will
remain substantially the same, except that it has not
yet been determined whether the service to the latter
two stations will be required on a full-time, part-time,
or shared basis. 1In determining whether NASA should
contract for the U.S. portion of these services through
Comsat, or through a commercial U.S. carriexr or carriers,
careful consideration was given first to the operational
problems that might arise as a result of the interjection
of commercial carriers between the NASA operating center
and Comsat, as the operator of the earth stations and
managexr of the space segment. ASA's loss of direct
access to Comsat could become a critical factor to the
success of a manned mission, and the safety of the
astronauts, in the event of a service outage during the
launch, initial orbit determination, or trans-lunar
insertion phases of the mission, when immediate restor-
ation of the service would be vital. NASA believes,
therefore, that contracting with commercial carriers for
its future requirements would introduce an unnecessary
element of risk into the manned space f£light program, and
that this would not be in the national interest.

NASA has also considered the relative cost of
obtaining the U.S. portion of the sexvices to the three
foreign stations from Comsat and f£rom a commercial
carrier or carriers. Although we have not attempted
to solicit quotations for these serxvices from commercial
carriers, other experience indicates that there would
probably be a minimum diffecrential of at least 15%
between the rates offered by Comsat, and by a commer-
cial carriexr. On the basis of Comsat's present rates
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to NASA. for the U.S. portion of the services to these three
stations, this 15% factor would result in about $94,500 a
year in additional costs to NASA for procuring the same
type of service from a commercial carrier. In view of

the budgetary limitations now confronting the U.S. space
program, we believe that it would be decidedly in the
national interest if NASA could avoid these additional
costs by continuing to contract directly with Comsat for
these services,

In the light of the above, it is requested that you
approve, as being in the national interest, the continua-
tion of the direct contractual relationship between Comsat
and NASA for the provision of the service between the U.S,
earth stations and the tracking ships, and of the U.S.
portion of the serxvice to the three foreign earth stations.
We would also appreciate your prompt action on this matter,
because of the comparatively short time remaining before
the present contracts expire.

Sincerely yours,

' 2 iy a7 -)l '<> i :,’,\!(“{': 1
\,J\_,’L(((S { /f/} )
Willis H. Shapley

Associate Deputy Administrator

Oip




June 6, 1969

MEMORANDUM FOR GENERAL O'CONNELL

In veply to your memorandum of June 5th, I think the
following points should provide the information you
require:

A, While there is uo stated United States policy with
respect to the provision of launching service for
operational satellite systems for other nations, you
should assume that cach request would be considered

om Ity own merits. We have no problem with asthorizing
NASA to launch operational systems as a matter of
prineciple. It would be reasenable to assume that NASA
would be authorized to provide launch services fox
purely domestic communications satellites for other
nations on & basis similar to the offer recently rma de to
the Canadian govermment. Launch services for regional
systems are another matter and would bave to be
considered when the occaslon arisce.

B. The memorandum from the President authorising

the Canadian launch specifically stated that the provision
of launch services was contingent upen a detarmination by
INTELSAT of compatibility of the Canadian system with
the INTELSAT gystem. It would be reasonable to assume
that all future agreemants of this type would contain the
same provisions. ’

C. While the agreement to provide the launch services
to the Canadians included no explicit sions to protect
our own domestic comununications ca te interests, it

does not seem necessary to make any expliclt statement
that we would not launch a satellite lor another nation that
prosented severe problems for our likely interests. In
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-
this regard, [ would expect that your office and the FLC
would work closely with NASA to assure that our interests

are not uaduly prejudiced.

Clay T. Whitshead
ftalfl Asslstant

ec: Myr. Flanigan
Mr. Whitehead

Mr. Hoigren
Mr. Rose
’Ccntral Files

CTWhitehead:ed




June 2, 1969

MEMORANDUM FOR MR. FLANIGAN

Attached i & memorandurm to John Ehrlichmoan on prepara-
tions for Frank Borman to work with the White House on

the moon landing project.

NASA's preference, I believe, would be not to nae Borman
very lotensively en White House coordination; partly because
he has not been familiarized with this project and partly
because they would like to keep bium on the space station
project.

We certainly should move immediately to set up zome
coordinating machinery between the White House and NASA
so that the various aspects relating to the misslon itself

can be resolved in a timely way., For instance, the plaque
wording is a falrly urgent matter that should be resolved
before the President loaves tamorrow. There is Increasing
public and Congressional attention to the ceremonics on the
lunar surface, and we not only have to resolve these but give
consideration to whether and when these details will be made
publie.

1 suggent that Fpank Dorman be designated to serve In this
capacity in spite of NASA's mild reluctance. He would certainly
be better prepared than any of us to deal with NASA, since
there are 0 many parts of NASA that are going to be involved,

udvuunnuapn doomu!n&omny
matters that we are going ve bdul

Clay T. Whitehead
Staff Asslstant

cc: Mr, Whitehead
Central Flles

CTWhitehead:ed




June 2, 1969

MEMORANDUM FOR JOHN EHRLICHMAN

NASA has agreed to make Frank Borman available at any
time we would like to have him.

He will be on the West Coast through Saturday, June Tth,
and will be available {or discussions with you and
Bob Haldeman whenever it ia convenient.

Borman can be contacted through Julian Scheer at NASA
headquarters, and I suggest you call to set up a meeting
with Borman while you and he are in California this week.

One question NASA will want to give particular attention
to le whether Borman will be expected to spend full time
on this activity or will have time available for the space
station project to which he was recently assigned. They
will try to bring Borman up to spoed on preparations

so far discussed on the moon landing prior to meeting with
you. :

Peter M. Flanigan
Assistant to the President

c¢c: Mr, Flanigan

My, Whitechead
Central Files

CTWhitehead:ed




6/2/69

Mr. Flanigan:

The plaque for the len has

to be fabricated and installed
and they would like very much
to have some guidance on the
wording as early as possible
this week,




6/2/69
5/05 p. m.

At Tom's suggestion,
called Shapley's office
to tell them to figure

on having Boorman
meet with Haldeman
and Ehrlichman in
California some time later
this week -- but that we
would be back in touch
as soon as we hear any-
thing definite,




6/2/69

Nell:

Attached ls the material
I mentioned on the phone.

Tom Whitehead is arranging
for this. He understands
the President will be taking
off tomorrow at 11:40 a.m.
and wondered if you would
want to get Borman in here
before the President leaves,
or if they would want to have
him go to California, or if
he would wait until the
President's return.

Eva DauG%htre

Ext, 27

-« Rm, 103 EOB
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O Pl‘éTER FLANIGAN

FROM: JOHN E@ICHMAN

In planning for the various activities involved in the
Moon shot, the President suggests that we arrange
with NASA for Frank Borman to have White House
standing and participate in the full=time management
of the President's activities with relation to this shot
and subsequent congratulation of the astronauts,

Since you are contact with NASA, would you kindly
make arrangements for Colonel Borman to be
detached effective immediately to the White House
for preliminary conversations with Bob Haldeman,
Dwight Chapin and me in planning these events?

4~




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WasHINGTON, D.C. 20546

OFFICE OF THE ADMINISTRATOR May 29, 1969

MEMORANDUM FOR: Honorable Peter Flanigan
Assistant to the President

In confirmation of the telephone call to your office today,
Dr, Paine will be leaving the city Sunday afternoom, June 1,
for Providence, Rhode Island, On June 2, Dr. Paine will

leave for a two-week trip to Europe returning to Washington
on June 16,

During Dr. Paine's absence, Dr. Homer E. Newell, Associate
Administrator, will be Acting Administrator except for the
dates of June 12 and 13, when he also will be out of the

city and Mr, Willis H, Shapley, Associate Deputy Administrator,
will be Acting Administrator.

(e .

Clare F. Farley
Executive Officer




Wednesday 5/28/69

10:40 I checked with Flanigan's office -- it willbe O. K.
if you stop by five minutes before the meeting
with Dr, Paine.

Checked again with Julian Scheer's office (Public
Affairs Officer at NASA) ~- they were to have
someone call me back about the ceremonial aspects
of the lunar landing.

She will have My. Scheer call me -~ he was tied (13) 35302 or 35404
up yesterday afternoon, Advised her that you

would like the information prior to a meeting you

will be having this afternoon.




5/27/69

Called Dr. Paine's office--they referred me to Schere {13) 36302 .01

Tom wants to know who is primarily handling the ceremonial aspects
of the lunar landing -- arrangements for what is going to be done on
the surface of the moon -- what their current thinking is on the
wording will be on the plaque they leave behind.

5/28

Mr. Schere is to call me.




Tuesday 5/27/69

10:15 Mr. Flanigan will be meeting with Dr, Paine
tomorrow at 3 pm.,




Monday = June 2

Tuesday - Jun

Wednesday = June

Saturday - June
Sunday = June 8

Monday - June 9

Tuesday = June 10

Wednesday - June 11

Thursday - June 12

Friday = June 13

Saturday - June 14
(TENTATIVE)

ITINERARY FOR DR, PAINE
EUROPE
June 2 - 14, 1969

Depart New York

Arrive London
Lunch with Chairman, Science Research Council, et al
Meeting with English space and technology officials

London to Amsterdam

Visit Technology Center of the European Space Research
Organization

Press Conference

Interview with Dutch Television Foundation

Meeting with Dutch space officials

Amsterdam to Paris

Meeting with European Space Research Organization
officials

Visit French National Center for Space Studies, Bretigny
Lunch at Bretigny with French space officials

Bretigny to LeBourget

Visit U.S, and other exhibits at the Air Show

Air Show
Open

Lunch with Ambassador Shriver and French scientific
and space officials
Paris to Cologne

Meeting with German scientific and space officials
Visit German Laboratories

Cologne to Frankfurt

Frankfurt to Rome

Visit Aerospace Research Center, University of Rome
Meetings with Italian space officials
Rome to Madrid

Visit NASA Tracking Station, Madrid
Participate in ceremonies turning operation of station

over to Spanish National Aerospace Institute

Madrid to London

Return to Washington




ADMINISTRATOR'S TRAVEL

The Administrator plans to be travelling during much of
the next three weeks, He will visit the Manned Spacecraft
Center, Houston, Texas, on Sunday, May 25, 1969, remaining
through Apollo 10 splashdown and recovery activities on
Monday, May 26, 1969, He will return to Washington on the 26th,
then leave on June 2, 1969, for a two-week trip to Europe,
returning on or shortly after June 1&4. The trip will involve
conferences with European space officials, attendance at the
Paris Air Show, and inspection of NASA and European space
installations,

The trip and activities have been coordinated with the
Department of State, and include visits to England, The
Netheriands, Belgium, Germany, France, Italy and Spain, as

{ndicated in the attached summary itinerary.
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Timeline

for Apollo 11

July 16 = 9:30 a.m. EDT

July 20-<82: 22 DL, -

2:22 p.m._ R
L2l 2 e

July 21 - 12:12 a.m. -

12:39 a<n. -

12:00 noon -

July 24 - 12:52 p.m. -

July 25 - August 15

I

Liftoff

Lunar Module touches down
on Moon

Astronauts remain in
Lunar Module (9 hrs.,
50 min.)

Armstrong leaves Lunar
Module (remains on lunar
surface 2 hrs., 20 min.)

Aldrin leaves Lunar Module
(remains on lunar surface

i hri, 33 pan.)
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