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FOREWORD

With the publication of this edition, "A Summary of Major NASA Launchings, Eastern Test 
Range and Western Test Range" now spans the first ten years in the launch history of the National 
Aeronautics and Space Administration, from October 1, 1958 through September 30, 1968. The initial 
brief summary of NASA Atlantic Missile Range (AMR) launchings was prepared as a reference tool for 
internal use within the Launch Operations Center Historical Branch. Repeated requests for informa­
tion concerning NASA launch activities warranted the presentation of this information in handy form 
for broader distribution. In order to ensure its continued value as a reference tool, the Summary 
was periodically revised and now includes major NASA launchings conducted under the direction of 
John F. Kennedy Space Center (or its antecedents) from both the Eastern and Western Test Ranges. 
An Appendix has been added, covering space launchings that occurred prior to October 1, 1958. This 
edition supersedes all previous issues of this publication.

The material contained in this report was compiled from several different sources. 
Mission-oriented documents consulted included: Operations Summaries, post-launch Flash Flight 
Reports, Final Field Reports, Mission Operations Reports (both pre-launch and post-launch), and 
Satellite Situation Reports. Other major references were publications of the NASA Historical 
Office, such as: Aeronautics and Astronautics 1915-1960; Aeronautical and Astronautical Events 
of 1961-1962; Aeronautics and Astronautics (yearly editions since 1963); and NASA's Pocket Statistics 
(published monthly). The TRW Space Log and other similar commercial media were also reviewed. The 
writer is indebted to Francis E. Jarrett, Jr., KSC Historian, and William V. Schenck, formerly of 
the KSC historical staff, for their work in preparing earlier summaries.

The report is broken down into projects within broad mission categories, with each 
project being treated chronologically. Each mission has been labeled with the classification S 
(Successful) or U (Unsuccessful). In a successful mission, the primary mission objectives were 
accomplished. Unsuccessful indicates that the objectives of the mission were not obtained, although 
even those launches may have provided some collateral information. These are arbitrary classifica­
tions, made after a comparison of objectives and actual results.

The information presented on ETR launches, with the exception of the "Remarks" column, 
has also been prepared in chart form and is available from the KSC Historical and Library Services 
Branch. Comments, criticisms, and suggestions for the improvement of content, format and usefulness 
of this publication are solicited. Correspondence should be addressed to: Historical and Library 
Services Branch (IS-CAS-4), John F. Kennedy Space Center, NASA, Kennedy Space Center, Florida 32899.

William A. Lockyer, Jr.
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KSC HISTORICAL REPORT

SUMMARY OF MAJOR NASA ETR AND WTR LAUNCHINGS, 1 OCTOBER 1958 - 30 SEPTEMBER 1967

GEOPHYSICS AND ASTRONOMY PROGRAMS

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

BEACON

Beacon 22 Oct 58 Juno I 
(Jupiter C)

ETR 
5

Atmospheric Physics. Attempt to place 
a 92.6 pounds 12-foot diameter inflat­
able sphere of micro-thin plastic, 
covered with aluminum foil, into a high 
altitude orbit failed; premature upper­
stage separation. Payload flight time, 
424 seconds. (U)

Beacon 14 Aug 59 Juno II ETR
26B

Atmospheric Physics. Attempt to orbit 
12-foot diameter, high visibility, 
aluminum sphere failed due to premature 
fuel depletion in booster, with ensuing 
main engine cutoff, and unrelated upper­
stage malfunction in attitude control 
system. (U)

VANGUARD

Vanguard II 17 Feb 59 Vanguard 
SLV-4

1959 Alpha I 
(Satellite) 
1959 Alpha II 
(Casing)

ETR
18A

Meteorology. First fully instrumented 
Vanguard payload in orbit; excessive 
wobble of sphere was caused by third 
stage bumping into satellite; cloud 
cover data not used. Transmitted for 
18 days, still in orbit. (P)
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GEOPHYSICS AND ASTRONOMY PROGRAMS
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

Vanguard 13 Apr 59 Vanguard
SLV-5

-- ETR
18A

Second-stage failure; tumbling resulted 
from thrust chamber damage. (U)

Vanguard 22 Jun 59 Vanguard
SLV-6

-- ETR
18A

Second-stage failure; helium tank burst 
as a result of faulty pressure regulator 
in propulsion system. (U)

Vanguard III 18 Sep 59 Vanguard
SLV-7

1959 Eta ETR
18A

Magnetic field, radiation belt, and micro­
meteoroid findings. Transmissions ceased 
December 11, 1959. Still in orbit. (S)

EXPLORER

Explorer 16 Jul 59 Juno II S-l ETR 
5

Attempt to place a 91.5 lb. satellite 
into orbit. Complete loss of power to 
guidance and control system at liftoff 
caused missile to deviate from intended 
flight path. Destroyed by range safety 
officer 5^ seconds after launch. (U)

Explorer VI 7 Aug 59 Thor-Able S-2 ETR
17A

Injected into most eccentric orbit achieved 
by any satellite up to that time; measured 
Van Allen belt and cosmic radiation, mapped 
the earth's magnetic field, and provided a 
crude TV image of the earth's cloud cover. 
Significant discovery of large electrical 
current system in the outer atmosphere. 
Transmitted data until October 6, 1959. 
Re-entered in July 1961. (S)
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GEOPHYSICS AND ASTRONOMY PROGRAMS
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

Explorer
VII

13 Oct 59 Juno II S-la ETR
5

91.5 lb. satellite successfully injected 
into orbit around the earth; provided 
significant data on trapped radiation 
and cosmic radiation near the earth. 
Seventh and last U.S. IGY earth satellite 
Transmitted data until late 1961; still 
in orbit. (S)

Explorer 23 Mar 60 Juno II S-46 ETR
26B

Attempt to orbit satellite equipped to 
analyze radiation energies in the Van 
Allen radiation zones; orbit velocity 
not achieved due to failure of upper­
stages to ignite. Communication with 
launch vehicle was lost after second- 
stage burnout. (U)

Explorer 
VIII

3 Nov 60 Juno II S-30 ETR
26B

All systems functioned normally to put 
into an elliptical orbit a scientific 
earth satellite carrying instrumentation 
for detailed measurements of the iono­
sphere. Transmitted data until December 
27, 1960; still in orbit. (S)

Explorer 24 Feb 61 Juno II S-45 ETR
26B

Primary mission of injecting into orbit 
an ionosphere satellite was not achieved. 
Series of irregularities occurred follow­
ing first stage separation, preventing 
firing of upper stages. (U)
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GEOPHYSICS AND ASTRONOMY PROGRAMS
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Resuits

Explorer X 25 Mar 61 Delta P-14 ETR
17A

Satellite probe, highly eccentric orbit. 
Transmitted data on earth and inter­
planetary magnetic fields and solar 
wind. Present position uncertain. (S)

Explorer XI 27 Apr 61 Juno II S-15 ETR
26B

Placed astronomy telescope satellite 
into orbit to detect high energy gamma 
rays from cosmic sources and to map 
their special distribution. Vehicle 
and all payload systems functioned as 
planned. Still in orbit. (S)

Explorer 24 May 61 Juno II S-45a ETR
26B

Primary mission of injecting artificial 
earth satellite into orbit was not 
achieved. Second stage was not brought 
to ignition because of apparent voltage 
drop. Satellite was to study ionosphere 
measurements. (U)

Explorer XII 15 Aug 61 Delta S-3 ETR
17A

Data on magnetic fields, energetic parti­
cles, and solar wind. Data received from 
all experiments; transmitted until December 
6, 1961; re-entered in September 1963. (S)

Explorer XIV 2 Oct 62 Delta S-3a ETR
17B

Highly elliptical orbit. Energetic parti­
cles experiment. Still in orbit, but 
orbital elements no longer maintained. 
Data transmission continued until August 
10, 1963. (S)
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GEOPHYSICS AND ASTRONOMY PROGRAMS

Name Date

(continued)

Launch 
Vehicle

NASA
Code Site/Pad Remarks/Re suits

Explorer XV 27 Oct 52 Delta S-3b ETR 
17B

A 98 pound satellite to study artificial 
radiation belt. High spin rate, still 
in orbit, but orbital elements no longer 
maintained. (S)

Explorer 
XVII

2 Apr 63 Delta S-6 ETR 
17A

Satellite studied density, pressure, com­
position, and temperature of the earth’s 
upper atmosphere. Re-entered on November 
24, 1966. (S)

Explorer 
XVIII

26 Nov 63 Delta IMP-A 
(8-74)

ETR 
17B

Successful launching an an Interplanetary 
Monitoring Probe; its mission was to measure 
the major magnetic field phenomena in space, 
including the interplanetary magnetic field, 
interactions of the streaming solar plasma, 
and the geomagnetic field, galactic and 
solar radiation. Re-entered in November 
1965. (S)

Bea con- 
Explorer A

19 Mar 64 Delta BE-A 
(S-66)

ETR 
17A

Purpose of mission was to study the ionosphere 
Contact lost with satellite 22 seconds after 
third stage ignition of the Delta booster. 
Beacon-Explorer was to have reflected back 
to earth laser rays fired at it from Wallops 
Island, Va. The Delta failure was the first 
in 23 consecutive firings for the space 
agency. (U)

Explorer XXI 3 Oct 64 Delta IMP-B ETR 
17A

Detailed study of environment of cislunar 
space through cosmic ray, solar wind and 
magnetic field measurements. The spacecraft 
did not achieve an orbit in true interplane­
tary space as planned, but operated satis­
factorily. Re-entered in January 1966. (S)
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Name Date
Launch
Vehicle

NASA
Code

Explorer
XXVI

21 Dec 64 Delta EPE-D

Explorer 
XXVIII

29 May 65 Delta IMP-C

Explorer
XXXI

28 Nov 65 Thor-
Agena B

DME-A

Explorer
XXXII

25 May 66 Delta AE-B

AND ASTRONOMY PROGRAMS 
(continued)

Site/Pad Remarks/Results

ETR
17A

Particles and fields; study of injection, 
trapping, and loss mechanisms of trapped 
radiation belts, both natural and arti­
ficial. The fourth satellite in the 
Energetic Particles Explorer series. 
Still transmitting. Still in orbit, but 
orbital elements no longer maintained. 
(S)

ETR
17B

Particles and Fields; measured magnetic 
fields, cosmic rays and solar wind from 
near earth to deep space distances.
Third in the IMP series. Orbit somewhat 
higher than planned. Still in orbit, but 
orbital elements not maintained. (S)

WTR
SLC-2E

Dual launch with Alouette II. Comple­
mented Alouette by taking measurements 
of ionospheric characteristics with a 
companion spacecraft. Still in orbit; 
still transmitting. (S)

ETR
17B

Atmosphere explorer; the payload is 
designed to collect temperature, com­
position, density, and pressure data 
to permit the study of the physics of 
the atmosphere on a global basis. Still 
in orbit. (S)
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Name Date

GEOPHYSICS AND ASTRONOMY PROGRAMS 
(continued)

Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

Explorer
XXXIII

1 Jul 66 TAD
(Thrust 
Augmented 
Delta)

IMP-D ETR
17A

Anchored Interplanetary Monitoring Plat­
form (AIMP), designed to become the 
nation's first moon satellite. However, 
the second stage of the Delta booster 
accelerated too rapidly for the retro­
rocket compensation necessary to achieve 
lunar orbit. The spacecraft is now in a 
looping earth orbit (18,930-278,523) 
sending back information on radiation, 
magnetic fields, and solar winds. (S)

Explorer
XXXIV

24 May 67 TAD IMP-F WTR
SLC-2E

Interplanetary Monitoring Platform (IMP), 
satellite to study solar and galactic 
cosmic radiation, solar plasma, and 
related phenomena. Highly elliptical 
polar orbit. All eleven experiments 
functioned. Still in orbit; still 
transmitting. (S)

Explorer
XXXV

19 Jul 67 Delta IMP-E ETR
17B

Explorer XXXV was the 50th Delta launch 
for NASA, of which only three have failed 
a 94% success. The 235 lb. satellite, 
an Interplanetary Monitoring Platform, 
studies interplanetary space phenomena 
with emphasis on study of solar wind and 
magnetic field at lunar distances. 
Explorer XXXV is in a selenocentric 
(moon-centered) orbit, and still trans­
mitting. (S)
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Name Date

GEOPHYSICS AND ASTRONOMY PROGRAMS 
(continued)

Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

Explorer 4 Jul 68 Delta RAE-A WTR Liftoff at 0825 PDT was normal, and per-
XXXVIII

GEODETIC EARTH ORBITING SATELLITES (GEOS)

SLC-2E formance of all three launch vehicle 
stages was nominal. 420 lb. spacecraft, 
a Radio Astronomy Explorer, was injected 
into an elliptical orbit with an apogee 
of 3647 statute miles and a perigee of 
389 miles. Mission intended to investi­
gate sporadic radio bursts from Jupiter, 
Earth, and the Sun; radio emission from 
discrete cosmic sources; plasma oscilla­
tions and background radio emission from 
galactic sources. (S)

Echo I, aluminum covered mylar balloon, 
100-foot diameter. No instruments, world 
wide triangulation network by optical 
sightings allows very accurate mapping. 
Still in orbit. (S)

Explorer
XXIX (GEOS I)

6 Nov 65 TAD GEOS-A ETR 
17A

First launch of an improved thrust- 
augmented Delta; first gravity-gradient 
stabilized satellite launched by NASA. 
Purpose was to investigate earth's 
gravitational field, to improve world­
wide geodetic accuracies, and to improve 
positional accuracies of satellite 
tracking sites. Still in orbit. (S)

PAGEOS I 23 Jun 67 TAT- Pageos A WTR Passive Geodetic Earth Orbiting Satellite.
Agena SLC-2E Near circular polar orbit. Similar to
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GEOPHYSICS AND ASTRONOMY PROGRAMS
(continued)

Name

Explorer
XXXVI
(GEOS II)

Date

11 Jan 68

Launch 
Vehicle

Delta

NASA
Code

GEOS-B

ORBITING SOLAR OBSERVATORY (OSO)

OSO I 7 Mar 62 Delta S-16

OSO II 3 Feb 65 Delta OSO-B2

OSO-C 25 Aug 65 Delta OSO-C

Site/Pad

WTR 
SLC-2E

Remarks/Resuits

Second spacecraft of the GEOS series and 
fifth satellite to be launched in the 
National Geodetic Satellite Program (NGSP). 
Successfully launched at 1116 EST and 
injected into an orbit very close to that 
planned. Following verification of 
orbital parameters, spacecraft was 
checked out, and was declared operational 
on February 20, 1968. GEOS II will extend 
the investigations associated with the 
NGSP. (S)

ETR Measured solar flares and subflares;
17A transmitted data on sun’s radiation in

ultraviolet, X-ray, and gamma ray regions, 
plus other solar phenomena. Prior to 
OSO I, less than an hour of solar phenom­
ena data had been collected from above the 
earth's atmosphere. Still in orbit. (S)

ETR Solar physics; continuation of OSO I
17B studies with added ability to scan the

solar disc and part of the corona. Still 
in orbit. (S)

ETR Solar physics, spacecraft was similar to
178 OSO I and OSO II. Failed to orbit due

to premature ignition of the third stage. 
(U)
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GEOPHYSICS AND ASTRONOMY PROGRAMS
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

OSO III 8 Mar 67 Delta OSO-E-I ETR
17A

Identical to the unsuccessful OSO C. 
Nine separate experiments to provide 
data on solar disturbances and radia­
tion in space. In earth orbit; still 
transmitting. (S)

OSO IV 18 Oct 67 Delta OSO-D ETR Solar Physics. Launched at 11:58 AM
17B EDT into extremely good circular orbit

with apogee of 354.18 statute miles and 
perigee of 353.68 statute miles. (De­
sired apogee and perigee were 345 statute 
miles.) All spacecraft systems operated 
nominally following injection into orbit. 
Experiments conducted by Harvard College 
Observatory, American Science and Engi­
neering, University College, London, 
Naval Research Laboratory, and Lawrence 
Radiation Laboratory. Still in orbit; 
still transmitting. (S)

ORBITING GEOPHYSICAL OBSERVATORY (OGO)

0G0 I 4 Sep 64 Atlas- OGO-A ETR First orbiting geophysical observatory,
Agena 12 designed to conduct numerous space

experiments simultaneously. OGO-A 
carried 20 tests. Failure to lock into 
earth orbit resulted in solar panels 
generating insufficient power to complete 
all experiments. Considered successful 
since 75% of planned data acquisition 
was obtained. Still in orbit; still 
transmitting. (S)
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GEOPHYSICS AND ASTRONOMY PROGRAMS
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

OGO II 14 Oct 65 TAT-
Agena

OGO-C WTR
SLC-2E

Launched into a low altitude, nearly 
polar orbit to allow observation of 
near earth phenomena. Atmospheric and 
earth magnetic survey, 19 of 20 experi­
ments worked. Horizon scanners drifted, 
causing depletion of stabilization gas 
supply, which caused loss of electrical 
power. Ceased transmitting on October 
24, 1965. Still in orbit. (U)

OGO III 6 Jun 66 Atlas-
Agena

OGO-B ETR
12

Interdisciplinary studies. Earth-sun 
space interrelationships using a highly 
elliptical orbit to correlate studies of 
particles and fields, atmospheric physics, 
solar, and other emissions. Development 
and operation of a standardized, observa­
tory type oriented spacecraft. Demon­
strated capability of a three-axis 
stabilized observatory. Still in orbit; 
still transmitting. (S)

OGO IV 28 Jul 67 TAT-
Agena

WTR
SLC-2E

Satellite put into nearly polar orbit. 
Mission is to study the effects of solar 
activity on the earth’s environment during 
a period of increased solar activity. 
Still in orbit; still transmitting. (S)
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GEOPHYSICS AND ASTRONOMY PROGRAMS
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

OGO V 4 Mar 68 Atlas- 
Agena

OGO-E ETR 
13

Fifth of six approved missions in the OGO 
program. Successfully launched at 0806
EST into a parking orbit. After a 32 
minute coast period, Agena stage was 
restarted, injecting spacecraft into a 
highly elliptical equatorial orbit with 
an apogee of 92,074 statute miles and 
a perigee of 168 miles. This orbit 
permits the spacecraft to pass in and 
out of Earth's magnetosphere, sweeping 
the forward leading quadrant and the 
geomagnetic tail, as it acquires data on 
magnetic fields, energetic particles, and 
plasma. Last NASA launch using Atlas- 
Agena vehicle. Last NASA launch from 
Launch Complex 13, Cape Kennedy. Still 
in orbit; still transmitting. (S)

ORBITING ASTRONOMICAL OBSERVATORY (OAO)

OAO I 8 Apr 66 Atlas- OAO-Al ETR Orbiting Astronomical Observatory.
Agena 12 Capable of accurate, long duration 

pointing for ultraviolet, X-ray, and 
gamma ray observations and mapping 
anywhere in the celestial sphere. 
Spacecraft was lost after two days 
due to spacecraft systems anomalies. 
However, it is still in orbit. (U)
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GEOPHYSICS AND ASTRONOMY PROGRAMS

Name Date

(continued)

Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

APPLICATIONS TECHNOLOGY SATELLITES (ATS)

ATS-1 6 Dec 66 Atlas- 
Agena

ATS-B ETR 
12

First satellite in Applications Tech­
nology Satellite Program. The 775 
lb. satellite was placed in circular, 
equatorial synchronous orbit. Used 
for 15 separate experiments related 
to communication and meteorology 
and control technology. Four more 
such satellites are planned. Still 
in orbit; still transmitting. (S)

ATS-II 5 Apr 67 Atlas- 
Agena

ATS-A ETR
12

Purpose of satellite was to evaluate 
gravity-gradient system for space­
craft stabilization. Entered ellip­
tical transfer orbit, but failed to 
go into circular orbit when 2nd stage 
Agena engine failed to re-ignite. 
Still in orbit; still transmitting. 
Some experiments were carried out, 
but NASA ruled the satellite un­
successful. (U)
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GEOPHYSICS AND ASTRONOMY PROGRAMS
(continued)

Name Date
Launch
Vehicle

NASA
Code

ATS-III 5 Nov 67 Atlas- 
Agena

ATS-C

ATS-IV 10 Aug 68 Atlas- 
Centaur

ATS-D

Site/Pad

ETR 
12

ETR
36

Remarks/Results

Third in current series of five Applica­
tions Technology Satellites. Contained 
14 applications technology experiments 
concerned with communications, meteor­
ology, stabilization and pointing tech­
nology, orbital technology, and space 
environmental degradation. Launch 
vehicle injected spacecraft into highly 
elliptical orbit. Then, at apogee of 
second orbit, apogee kick motor was 
fired on ground command to transfer 
spacecraft into near-stationary 
equatorial orbit at approximately 
22,200 statute miles and about 47 
degrees West longitude. Transmitted 
excellent quality high-resolution photos 
of entire visible disk of Earth. Still 
in orbit; still transmitting. (S)

Liftoff at 6:33 PM EDT was normal and 
within the desired launch window. The 
Centaur first burn injected the Centaur 
and ATS-D into a parking orbit. However, 
the Centaur second ignition did not occur 
and attempts to separate the ATS-D from 
the Centaur were unsuccessful. Although 
the mission was a failure, the satellite 
is in orbit and was therefore designated 
ATS-IV. (U)
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GEOPHYSICS AND ASTRONOMY PROGRAMS
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad

BIOSATELLITES (BIOS)

BIOS I 14 Dec 66 Delta BIOS-A ETR
17A

BIOS II 7 Sep 67 TAD BIOS-B ETR
17B

Remarks/Resuits

Objective of satellite was to test the 
effect of weightlessness and space 
radiation on growth of plants and 
animals. Satellite contained millions 
of animal and plant cells. Satellite 
worked well, but retrorocket failed 
to fire, leaving capsule in orbit 
instead of parachuting it into the 
recovery area. No useful data was 
acquired. Satellite and capsule 
re-entered February 15, landing near 
Australia, but was not recovered. 
Search called off on February 22, 
1966. (P)

Objectives were similar to those of 
BIOS-A. Satellite worked well, except 
for slight difficulty in accepting 
ground commands. Because of concern 
with the command reception and weather 
in the recovery area, it was decided 
to de-orbit on orbit 30, rather than 
continue 3-day mission. All de-orbit 
events occurred normally, and capsule 
was recovered by aircraft over the 
Pacific within 15 miles of predicted 
impact point on September 9, 1967. 
Remainder of satellite re-entered 
atmosphere on October 4, 1967. (S)
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GEOPHYSICS AND ASTRONOMY PROGRAMS
(continued)

Alouette II

Name

JOINT PROGRAMS

Ariel I

Alouette I

Launch NASA
Date Vehicle Code Site/Pad

26 Apr 62 Delta S-51 ETR
(UK-1) 17A

29 Sep 62 Thor- S-27 WTR
Agena SLC-2E

28 Nov 65 Thor-
Agena

Alouette B WTR
SLC-2E

Remarks/Results

First international satellite, joint 
U.S.-U.K. venture. Performed iono­
spheric and solar radiation studies. 
Still in orbit; transmitted until 
November 1964. (S)

First NASA launch from WTR, first use 
by NASA of the Thor-Agena. Canadian 
built satellite, put into polar orbit 
of 597-619 miles. Investigated upper 
levels of ionosphere and aspects of 
space noise, and measured electron 
density. Experiments revealed that 
effective radio frequency reflecting 
surfaces in the polar regions were very 
rough, and that temperatures 300 miles 
above the earth varied greatly and 
increased with latitude. Still in 
orbit; still transmitting. (S)

Dual launch with Explorer XXXI. Ini­
tiated a NASA-Canadian International 
Satellites for Ionospheric (ISIS) pro­
gram. Satellites were placed in near 
duplicate orbits of 310-1850 miles. 
Eight experiments of Explorer XXXI were 
correlated with five of Alouette II. 
Extended to polar regions ionospheric 
soundings begun by Alouette I. Still 
in orbit; still transmitting. (S)
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METEOROLOGICAL EARTH SATELLITES

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Resuits

TEST INFRA-RED OBSERVATION SATELLITES (TIROS)

Tiros I 1 Apr 60 Thor-Able A-1 ETR 
17A

First true meteorological satellite; 
photographed cloud cover. Demonstrated 
that satellites can be used to survey 
other surface features from space.
Still in orbit. (S)

Tiros II 23 Nov 60 Delta A-2 ETR
17A

Combined infrared measurements with 
photography. Wide-angle photos were 
substandard. Transmitted data until 
December 4, 1960; still in orbit. (S)

Tiros III 12 Jul 61 Delta A-3 ETR
17A

Launched during hurricane season; one 
camera system failed by the end of July, 
the other was used until February 1962. 
Weather Bureau reported Tiros III spotted 
50 tropical storms during the summer of 
1961. Still in orbit. (S)

Tiros IV 8 Feb 62 Delta A-9 ETR
17A

All systems provided good data. Clarity 
of pictures from the new wide-angle lens 
was outstanding. Photos unclear after 
June 14, 1962. Still in orbit. (S)

Tiros V 19 Jun 62 Delta A-50 ETR
17A

Orbit more elliptical than planned. First 
to spot five of the ten major tropical 
storms around the world in August. Still 
in orbit. (S)
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METEOROLOGICAL EARTH SATELLITES

Name Date
Launch 
Vehicle

(continued)

NASA
Code Site/Pad Remarks/Results

Tiros VI 18 Sep 62 Delta A-51 ETR 
17A

Launch moved up from November to cover 
storm season. Performed as planned. 
One camera failed December 1, 1962.
Still in orbit. (S)

Tiros VII 19 Jun 63 Delta A-52 ETR 
17B

First Tiros to carry an electron 
temperature and density probe. Still 
in orbit. (S)

Tiros VIII 21 Dec 63 Delta A-53
Tiros H

ETR 
17B

Eight successful Tiros launch; its pri­
mary mission was to test a new experi­
mental camera subsystem, called Auto­
matic Picture Transmission (APT); also 
carried a TV camera similar to the one 
carried on previous Tiros satellites. 
Still in orbit. (S)

Tiros IX 22 Jan 65 Delta Tiros I ETR 
17A

First Tiros cartwheel configuration for 
increased coverage of world cloud cover; 
elliptical polar orbit. Still in orbit. 
(S)

Tiros X 1 Jul 65 Delta OT-I ETR 
17B

First Weather Bureau funded spacecraft; 
spin-stabilized configuration with two 
104° TV cameras, similar to Tiros VI. 
Placed in near perfect sun synchronous 
orbit to obtain photo data on storm 
breeding areas of hurricanes and typhoons. 
Still in orbit. (S)
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METEOROLOGICAL EARTH SATELLITES 
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

ENVIRONMENTAL SURVEY SATELLITES (ESSA)

ESSA I 3 Feb 66 Delta OT-3 
(TOS)

ETR
17A

Provided cloud coverage of the entire 
sunlit portion of the earth at least 
once a day for operational use. First 
of the Tiros Operational Satellite 
(TOS) series. Eleventh straight success 
for TIROS. Funded by Environmental 
Science Administration. Still in orbit. 
(S)

ESSA II 28 Feb 66 Delta OT-2 
(TOS)

ETR 
17B

Advanced version of cartwheel configura­
tion. Permits local readout of daylight 
cloud cover by Automatic Picture Trans­
mission (APT) TV system. Polar, sun 
synchronous orbit; still transmitting. 
(S)

ESSA III 2 Oct 66 TAD TOS-A WTR
SLC-2E

Launched to replace ESSA I. Near polar, 
sun synchronous orbit. Provided daily 
global photographic coverage. Advanced 
cartwheel design. Replaced by ESSA V, 
but still in orbit; still transmitting. 
(S)

ESSA IV 26 Jan 67 TAD TOS-B WTR
SLC-2E

Polar orbit, sun synchronous. Advanced 
cartwheel type. Two Automatic Picture 
Transmission camera systems, one inoperable 
because of shutter problems. Replaced 
ESSA II whose usefulness was limited by 
orbital drift. Still in orbit. (S)
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METEOROLOGICAL EARTH SATELLITES 
(continued)

Name Date
Launch
Vehicle

NASA
Code

ESSA V 20 Apr 67 TAD TOS-C

ESSA VI 10 Nov 67 TAD TOS-D

ESSA VII 16 Aug 68 Delta TOS-E

Site/Pad Remarks/Results

WTR Polar orbit, sun synchronous. Carried two
SLC-2E Advanced Vidicon Camera Systems to provide

24 hour global weather coverage. Turned 
over to ESSA May 8. Still in orbit; still 
transmitting. (S)

WTR Operational cloud mapping spacecraft
SLC-2E launched into an Earth-oriented, near-polar

orbit to provide real-time data for weather 
analysis and forecasting. Launch vehicle 
successfully injected spacecraft into 
desired orbit at an inclination to the 
equator of 102°, with an apogee of 925 and 
a perigee of 876 statute miles. Orbital 
period is 114.8 minutes. All spacecraft 
subsystems performed well. Still in orbit; 
still transmitting. (S)

WTR Seventh spacecraft in the TIROS Operational
SLC-2E Satellite (TOS) series and seventeenth in 

the TIROS series. ESSA VII was successfully 
launched into the desired orbit at 7:24 AM 
EDT. The 340 pound polyhedral spacecraft 
carries two advanced Vidicon Camera Systems 
(AVCS) to obtain daily global cloud photos 
and a flat plate radiometer to measure the 
heat balance of the atmosphere. Following 
operational checkout of the spacecraft's 
systems by NASA, it was turned over to ESSA 
for operational use in the National Meteoro­
logical Satellite System. (S)
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infrared data on study of earth's heat 
balance. APT with direct local readout. 
Infrared radiometer provided night cloud 
cover photos. Still in orbit; still 
transmitting. (S)

Name Date
Launch 
Vehicle

METEOROLOGICAL EARTH SATELLITES

NASA
Code

(continued)

Site/Pad Remarks/Results

NIMBUS

Nimbus I 28 Aug 64 Thor- 
Agena

Nimbus A WTR
SLC-2E

Polar orbit. 3^ week life because of 
mechanical problem causing loss of 
battery power. Orbit more elliptical 
than planned due to premature Agena 
cutoff, thus pictures of earth were 
not overlapping. Used APT to send 
cloud cover pictures to local stations. 
Also, took cloud cover pictures of 
dark side of earth through infrared 
camera. Produced over 27,000 pictures. 
Still in orbit. (S)

Nimbus II 15 May 66 TAT- 
Agena

Nimbus B WTR
SLC-2E

600 mile near circular orbit. Used to 
provide global weather photography and
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METEOROLOGICAL EARTH SATELLITES 
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

Nimbus 18 May 68 Thorad- 
Agena 
(Thrust 
Augmented 
Thor-Agena)

Nimbus B WTR
SLC-2E

First NASA launch using Thorad-Agena. 
Spacecraft included a radioisotope 
thermoelectric generator (SNAP-19), 
augmenting the solar conversion power 
supply, to assess operational capabil­
ity of radioisotope power for long life 
weather satellites. Also carried as a
"piggy-back" payload was a U.S. Army 
SECOR (Sequential Collation of Range) 
geodetic satellite. Liftoff at 0123 
PDT was normal. However, although the 
solid-propellant strap-on boosters 
performed normally, the Thor engine 
began an undamped oscillation about 
two seconds after liftoff. The launch 
vehicle was destroyed by the Range 
Safety Officer after 121 seconds of 
flight when it veered beyond limits. 
(U)
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COMMUNICATIONS AND NAVIGATION PROGRAM

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

ECHO

Echo 13 May 60 Delta A-10 ETR
17A

Attempt to launch a 100 foot passive 
reflector sphere into orbit failed due 
to failure in upper stages. (U)

Echo I 12 Aug 60 Delta A-11 ETR
17A

First passive communications satellite; 
100 foot diameter sphere used as a 
reflecting relay for global communica­
tions was largest and most visible 
satellite to that time. Numerous 
successful long range transmissions. 
Lost its spherical shape due to meteorite 
punctures and loss of internal gases. 
Re-entered atmosphere May 24, 1968. (S)

Echo
(Test)

15 Jan 62 Thor AVT-1 ETR
17A

"Big Shot" suborbital inflation test 
of 135 foot diameter sphere. Canister 
ejection successful, but too rapid 
inflation ripped balloon apart at 250 
mile altitude. Capsule with movie 
film re-entered and was recovered. (U)

Echo
(Test)

18 Jul 62 Thor AVT-2 ETR
17A

Inflation test of 13 story balloon, 
"Big Shot", was successful. Visible 
for 10 minutes from Cape Canaveral, it 
was the largest man-made object sent 
into space, the previous record being 
held by Echo I. Re-entered July 27, 
1962. (S)

27



COMMUNICATIONS AND NAVIGATION PROGRAM

Name Date

(continued)

Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

Echo II 25 Jan 64 Thor-
Agena

A-12 WTR
SLC-2E

Passive communications satellite. 
535 lb. balloon, 135 ft. diameter. 
International communications experi­
ments between U.K. and U.S.S.R. and 
U.S. Still in orbit. (S)

RELAY

Relay I 13 Dec 62 Delta A-15 ETR 
17A

First launch with uprated Delta.
Power supply voltage originally too 
low for communication experiments; 
voltage built up and early in January 
1963 transatlantic TV transmissions 
began. Still in orbit. (S)

Relay II 21 Jan 64 Delta A-16 ETR 
17B

Similar to Relay I, but had longer 
expected operating time, more effi­
cient orbit and internal changes 
designed to improve operation over 
earlier design. The 183.6 lb. space­
craft successfully transmitted tele­
vision test patterns at the end of its 
first orbit and performed successfully 
when tested on subsequent orbits. 
Still in orbit; still transmitting. 
(S)
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COMMUNICATIONS AND NAVIGATION PROGRAM 
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks /Results

TELSTAR

Telstar I 10 Jul 62 Delta A-40 ETR 
17B

First active communication satellite 
(also first commercial satellite), 
owned and operated by AT&T, launched 
by NASA. Transmission ceased on 
November 23, 1962 but was restored 
on January 4, 1963 and transmitted 
until February 21, 1963. Still in 
orbit. (S)

Telstar II 7 May 63 Delta A-41 ETR
17B

Satellite used successfully for several 
communications tests, including trans­
mission of black and white and color 
TV (live and video tape) as well as 
voice messages between U.S., France, 
and England. Still in orbit; not 
transmitting. (S)

SYNCOM

Syncom I 14 Feb 63 Delta A-25 ETR 
17B

First attempt for near-synchronous, 
24-hour orbit successful. Satellite 
transmitted data during launch, then 
went silent in orbit. Was lost until 
location was confirmed by photographs 
March 1, 1963. Still in orbit, but 
current elements not maintained. (P)
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COMMUNICATIONS AND NAVIGATION PROGRAM 
(continued)

Name Date
Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

Syncom II 26 Jul 63 Delta A-2 6 ETR 
17A

World's first satellite to achieve 
synchronous 24-hour orbit. Entered 
definite synchronous orbit over Brazil 
and the South Atlantic Ocean on 
August 15. Reached an altitude of 
22,300 miles and a speed of 6,800 mph, 
matching the earth's rotation speed 
of 1,040 mph at the equator to keep 
it on station. Still in orbit. (S)

Syncom III 19 Aug 64 TAD A-27 
Syncom C

ETR 
17A

Syncom III was launched into prelim­
inary orbit and later maneuvered into
synchronous orbit position over the 
Pacific above the Equator and the 
International Dateline. Live TV 
pictures of the Olympic Games in 
Tokyo were transmitted to the U.S. 
by Syncom III. Still in orbit. (S)

COMMERCIAL (COMSAT CORP.)

Intelsat I 6 Apr 65 TAD EB-A ETR First commercial satellite launched by
(Early Bird 1) 17A NASA for ComSat Corp, on a reimbursable

basis; up to 240 voice channels, tele­
vision or high speed data between North 
America and Europe. Still in geosta­
tionary orbit over Atlantic, 27.5° west 
longitude. (S)
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COMMUNICATIONS AND NAVIGATION PROGRAM 
(continued)

Name Date
Launch
Vehicle

NASA
Code

Intelsat II 26 Oct 66 TAD F-l

Intelsat II 11 Jan 67 TAD F-2
(Pacific I)

Intelsat 
(Atlantic

II
: 2)

22 Mar 67 TAD F-3

Intelsat II 27 Sep 67 TAD F-4
(Pacific 2)

Site/Pad Remarks/Results

ETR Purpose of Intelsat program was to
17B place two separately launched space­

craft in 24 hour synchronous orbit for 
communication use. F-l was to be the 
Pacific satellite. Launched by NASA 
under the contract with ComSat. The 
Apogee motor burned short giving the 
satellite an elliptical rather than a 
stationary orbit. Was usable for 
communications about 12 hours a day. 
Still in orbit. (P)

ETR Third ComSat commercial satellite,
17B launched to take the place of Intelsat

II F-l. Entered into geostationary 
orbit over the Pacific (176°E), it 
provided communications for NASA and 
commercial users. Still in orbit. (S)

ETR Fourth ComSat commercial satellite.
17B Placed in geostationary orbit over the

Atlantic at 5°W for communication 
service between North and South America 
and Europe. Still in Orbit. (S)

ETR Fifth commercial communications satellite
17B Launched by NASA for ComSat to supplement

and back-up Intelsat II F-2 (Pacific I). 
Still in geostationary orbit over Pacific 
at about 176°E. (S)
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COMMUNICATIONS AND NAVIGATION PROGRAM 
(continued)

Name Date
Launch
Vehicle

NASA
Code

Intelsat III 18 Sep 68 TAD III-A

Site/Pad Remarks/Results

ETR First of three spacecraft planned to
17A improve global communication network.

Intelsat Ill's are designed to provide 
telecommunication service to all areas 
of the world via active satellite. Pre­
liminary data indicated that at 102 
seconds into the flight a malfunction 
developed in the pitch rate system in 
the first stage autopilot. The space 
vehicle was destroyed. This was the 
first of the long tank Delta configura­
tion to be launched from the ETR. (U)
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SCIENTIFIC LUNAR PROBES, ORBITERS, AND LANDERS

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

PIONEER

Pioneer I 11 Oct 58 Thor-
Able

— — ETR
17A

Lunar probe. Uneven separation of 
second and third stages; reached 
altitude of 70,717 miles. Verified 
Van Allen Belt and returned other 
useful data before payload re-entered 
after 43 hours. (U)

Pioneer II 8 Nov 58 Thor-
Able

ETR
17A

Lunar probe. Third stage failed to 
ignite; reached 963 miles. Brief data 
indicated that earth's equatorial 
region has higher flux and energy 
levels than previously believed. 
Suggested micrometeoroid density 
higher near earth than in space.
(U)

Pioneer III 6 Dec 58 Juno II ETR 
5

Lunar probe. Premature cutoff of first 
stage, failed to produce required 
velocity for lunar probe. Reached 
altitude of 63,580 miles to contribute 
major scientific discovery of dual bands 
of radiation around the earth. Re­
entered after 38 hours, 6 minutes. (U)
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Pioneer

Pioneer

Pioneer

SCIENTIFIC LUNAR PROBES, ORBITERS, AND LANDERS
(continued)

Name

Pioneer

Date
Launch
Vehicle

NASA
Code Site/Pad

IV 3 Mar 59 Juno II ETR
5

26 Nov 59 Atlas- 
Able

-- ETR
14

25 Sep 60 Atlas-
Able

P-30 ETR
12

15 Dec 60 Atlas-
Able

P-31 ETR
12

Remarks/Results

Lunar probe. Instrumented for space 
radiation measurements on Earth-moon 
trajectory; carried photo-electric 
scanner for use in vicinity of moon. 
Trajectory caused it to pass within 
37,000 miles of moon; not close enough 
for scanner to function. Yielded excel­
lent data on radiation in space. Was 
tracked for 82 hours to a distance of 
407,000 miles (greatest tracking dis­
tance for man-made object to date) 
before going into permanent heliocentric 
(solar) orbit. (S)

Lunar probe. Payload shroud broke away 
45 seconds after liftoff, satellite torn 
off. (U)

Lunar orbit attempt; failed to achieve 
trajectory due to second stage malfunction. 
(U)

Lunar orbit attempt; exploded 70 seconds 
after liftoff due to first stage mal­
function. (U)
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Name Date

SCIENTIFIC LUNAR PROBES, ORBITERS, AND LANDERS 
(continued)

Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

RANGER

Ranger I 23 Aug 61 Atlas- P-32 ETR Lunar probe. Injected into low earth

Ranger II 18 Nov

Agena

61 Atlas- P-33

12

ETR

orbit rather than planned deep space 
orbit due to failure of Agena stage to 
restart. Served as useful engineering 
test. Returned scant scientific data 
before re-entry on August 29, 1961. (U)

Lunar probe. Placed in low earth orbit

Ranger III 26 Jan

Agena

62 Atlas- P-34

12

ETR

rather than programmed deep space orbit. 
Test of spacecraft achieved. Re-entered 
same day. (U)

United States' first attempt to rough-
Agena 12 land separable instrumented capsule on

lunar surface. Spacecraft injected 
into lunar transfer path at excessive 
velocity due to malfunction in Atlas 
guidance equipment. Arrived in area 
of the moon approximately 14 hours early 
missing it by 22,862 miles. Provided 
first measurement of interplanetary 
gamma ray flux. Entered solar orbit. 
(U)
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SCIENTIFIC LUNAR PROBES, ORBITERS, AND LANDERS
(continued)

Name Date
Launch
Vehicle

NASA
Code

Ranger IV 23 Apr 62 Atlas- P-35
Agena

Ranger V 18 Oct 62 Atlas-
Agena

P-36

Ranger VI 30 Jan 64 Atlas-
Agena

Ranger A 
(P-53)

Site/Pad

ETR 
12

ETR
12

ETR
12

Remarks/Results

First lunar impact for a U.S. payload. 
Put into proper lunar impact trajectory 
by AZena restart, but failure of timer 
prevented controlled descent onto moon's 
surface and precluded accomplishment 
of engineering and scientific experiments. 
No mid-course correction. Crashed onto 
backside of moon on April 26, 1962.
While full flight objectives were not 
achieved, a high order of performance 
in the Atlas-Agena/Ranger combination 
was demonstrated. (P)

Spacecraft launched into proper lunar 
impact trajectory; after 15 minutes of 
normal operation, malfunction caused 
spacecraft to transfer from solar to 
battery power. Normal operation never 
resumed; battery power supply ran down 
after 8 hours, rendering spacecraft 
systems and experiments useless. Passed 
within 450 miles of moon and on into 
solar orbit; tracked to distance of 
790,000 miles. (P)

Successful launch but mission not accom­
plished due to failure of TV cameras which 
were to transmit 3,000 pictures of the 
moon at altitudes ranging from 900 to 
4 miles. Ranger impacted in the Sea of 
Tranquility at 4:24 AM EST on February 2, 
precisely on schedule. (P)
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Name Date

(continued)

Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

Ranger VII 28 Jul 64 Atlas- 
Agena

Ranger B 
(P-54)

ETR 
12

The 806 lb. spacecraft which carried six 
TV cameras was successfully placed into 
parking orbit, and later injected into 
lunar trajectory by restarting the Agena 
motor. During the last 15 minutes of 
flight, the cameras sent back 4,316 high 
quality photographs of the moon's sur­
face. The final pictures were transmitted 
2.3 seconds before impact on July 31, 1964 
All aspects of the test were successful. 
(S)

Ranger VIII 17 Feb 65 Atlas- 
Agena

Ranger C ETR 
12

Lunar photography. 7,137 pictures 
obtained; impact occurred about 15 miles 
from target in Sea of Tranquility on 
February 20, 1965. (S)

Ranger IX 21 Mar 65 Atlas- 
Agena

Ranger D ETR
12

Lunar photography. 5,814 pictures 
obtained, impact only a few miles from 
target in eastern floor of crater of 
Alphonsus, March 24, 1965. Pictures 
converted for live viewing on commercial 
TV. Final mission of Ranger series. (S)
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SCIENTIFIC LUNAR PROBES, ORBITERS, AND LANDERS
(continued)

Name Date
Launch
Vehicle

NASA
Code

LUNAR ORBITER

Lunar Orbiter 10 Aug 66 Atlas- LO-A
I Agena

Lunar
II

Orbiter 6 Nov 66 Atlas-
Agena

LO-B

Lunar
III

Orbiter 4 Feb 67 Atlas-
Agena

LO-C

Site/Pad Remarks/Results

ETR First of five planned missions to
13 explore equatorial regions of moon

to select area for Apollo landing. 
Put into lunar orbit at height of 
117 to 1159 miles, later lowered to 
25 miles at perilune. Total of 207 
frames taken; high-resolution camera 
picture smeared, medium resolution 
excellent. Terminated by crashing 
into moon on October 29, 1966 to avoid 
conflict with LO-2. (S)

ETR Orbited Moon at perilune of 31 miles
13 and photographed 13 primary target

sites for Apollo landing. Returned 
205 high-resolution photos before 
pictures stopped December 6 (one day 
early), when high-power transmission 
ceased. Also monitored radiation in 
lunar environment. Crashed on lunar 
surface October 11, 1967. (S)

ETR Lunar orbit at perilune of 34 miles.
13 211 pictures of Apollo and Surveyor

sites taken (72% of planned) before 
malfunction in priority readout sys­
tem caused termination on February 
24. Also continued LO-B experiments. 
Crashed on lunar surface October 9, 
1967. (S)
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Name Date

(continued)

Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

Lunar Orbiter 
IV

4 May 67 Atlas- 
Agena

LO-D ETR
13

Near polar lunar orbit. Problems with 
Thermal Camera Door overcome. 99% 
coverage of lunar face and some of back­
side. Readout of photos completed 
June 1. Crashed on lunar surface 
October 6, 1967. (S)

Lunar Orbiter 
V

1 Aug 67 Atlas-
Agena

LO-E ETR 
13

Lunar orbit at 62 mile perilune. 
Photographed Apollo target sites, areas 
of scientific interest, and backside 
areas not previously covered. Photo 
readout completed August 28. Still in 
lunar orbit. (S)

SURVEYOR

Surveyor I 30 May 66 Atlas-
Centaur

Surveyor A ETR 
36A

Soft landed on Moon in the Ocean of 
Storms, June 2, proving capability of 
launch vehicle and spacecraft. Returned 
thousands of high-quality pictures. 
Selenological data obtained on morphology 
and lunar origin. Completed mission July 
13. (S)

Surveyor II 20 Sep 66 Atlas-
Centaur

Surveyor B ETR 
36A

Intended to demonstrate soft lunar land­
ing and provide data for Apollo program. 
Flight successful until midcourse maneuve 
when one of three vernier engines failed 
ignite, causing spin. Data obtained on 
spacecraft performance until it crashed o 
Moon September 22. (P)
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SCIENTIFIC LUNAR PROBES, ORBITERS, AND LANDERS
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Rema rks/Re suits

Surveyor III 17 Apr 67 Atlas-
Centaur

Surveyor C ETR
36B

Soft landed on Moon within Apollo land­
ing area. Returned TV pictures and 
obtained data on lunar surface by digging 
up a sample with a claw. On basis of 
data, scientists concluded that lunar 
soil has consistency similar to wet sand, 
with a bearing strength of 10 psi, firm 
enough for Apollo LM landing. Experi­
ments stopped May 2, when lunar night 
began. (S)

Surveyor IV 14 Jul 67 Atlas-
Centaur

Surveyor D ETR
36A

Carried a surface claw similar to 
Surveyor III, with a magnet in the claw 
to measure ferrous elements in lunar 
soil. Flight was successful until all 
communications with Surveyor IV were lost 
2 seconds before retrorocket burnout, 2^ 
minutes before landing. Scientists theorize 
that Surveyor IV spacecraft exploded. (P)
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SCIENTIFIC LUNAR PROBES, ORBITERS, AND LANDERS
(continued)

Name Date
Launch
Vehicle

NASA
Code

Surveyor V 8 Sep 67 Atlas- 
Centaur

Surveyor E

Surveyor VI 7 Nov 67 Atlas-
Centaur

Surveyor F

Site/Pad

ETR
36B

ETR
36B

Remarks/Results

Soft landed on Moon in Sea of Tranquility 
on September 10. Spacecraft, landed on 
inner slope of small crater, about 30 
feet in diameter and 4^ feet deep, with 
the TV camera about 20 inches above 
crater's rim. Returned TV pictures of 
surface, some in color. Conducted a 
vernier engine experiment to investi­
gate erosion from rocket's flame. 
Obtained touchdown dynamics, thermal 
and radar reflectivity data on lunar 
surface. Performed alpha scattering 
experiments to determine relative 
abundance of elements in lunar soil. 
Shutdown for lunar night on September 
24. (S)

Soft landed in Sinus Medii near Apollo 
Site II P-8 (3) November 9, after 53 hours, 
22 minutes flight from Earth. Transmitted 
over 30 thousand pictures to Earth during 
first lunar day operations. Besides 
surveying lunar surface, also photographed 
Earth, Jupiter, and the stars Canopus, 
Capella, Sirius and Vega. Obtained data 
on touchdown dynamics, thermal and radar 
reflectivity of lunar surface, and relative 
abundance of chemical elements in lunar 
soil. On November 17, spacecraft's three 
vernier engines were restarted and Surveyor 
VI was lifted about 13 feet off the lunar 
surface and translated a horizontal distance 
of about 10 feet. Shutdown for lunar 
night on November 24, 1967. (S)
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SCIENTIFIC LUNAR PROBES, ORBITERS, AND LANDERS
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad

Surveyor VII 7 Jan 68 Atlas-
Centaur

Surveyor G ETR
36A

Remarks/Results

Last spacecraft of current Surveyor series. 
Successfully launched from Cape Kennedy at 
0130 EST (within one second of the desired 
liftoff time) into a direct ascent lunar 
trajectory, which required only a single 
midcourse correction maneuver. Soft landed 
near crater Tycho at 2005 EST January 9, 
1968 after a flight of 66 hours, 34 minutes. 
Landing site (40.89 S. latitude, 11.44 W. 
longitude) was about 1.5 miles from aiming 
point. Returned over 21,000 television 
pictures, including some stereo pictures, 
of lunar surface and lunar rocks of special 
geological interest during first lunar day 
operations. On two different occasions, 
Surveyor camera detected laser beams directed 
from Earth towards the spacecraft. Also, 
photographed Earth and Jupiter. Returned 
telemetry data on lunar surface, similar to 
Surveyors I, III, V, and VI. Spacecraft 
was shutdown for its first lunar night on 
January 22, 1968. (S)
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SCIENTIFIC DEEP SPACE AND PLANETARY PROBES

Name Date
Launch 
Vehicle

NASA
Code Site/Pad Remarks/Resuits

PIONEER

Pioneer V 11 Mar 60 Thor-Able ETR Highly successful exploration of inter-

Pioneer VI 16 Dec 65 TAD Pioneer A

17A

ETR

planetary space between orbits of Earth 
and Venus; produced first data on nature 
of interplanetary space; established 
communication record of 22.5 million 
miles on June 26, 1960, a record un­
matched until Mariner II. First radio 
communication at interplanetary dis­
tances. In solar orbit. (S)

Study of interplanetary phenomena in

Pioneer VII 17 Aug 66 TAD Pioneer B

17A

ETR

space. Provided simultaneous scientific 
measurements at widely separated points 
in heliocentric orbit in interplanetary 
space to provide data on interplanetary 
environment for U.S. advanced space 
program. (S)

Heliocentric orbit, measuring solar mag-
17A netic field, solar wind, and cosmic rays.

Like Pioneer VI, continued measurements 
of solar activity at widely separated 
points in interplanetary space. Orbit 
of 403 days. (S)
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SCIENTIFIC DEEP SPACE AND PLANETARY PROBES
(continued)

Name Date
Launch
Vehicle

NASA
Code

Pioneer VIII 13 Dec 67 Delta Pioneer C

Site/Pad

ETR 
17B

Remarks/Results

Third mission in current Pioneer Program of 
scientific interplanetary exploration of a 
continuing basis. Spacecraft similar in 
appearance to Pioneers VI and VII but con­
tains different experiments. Intended to 
collect data including magnetic field, 
plasma, and cosmic ray measurements in a 
heliocentric (Sun-centered) orbit for a 
period covering two or more passages of 
solar activity centers. Will also aid in 
providing a synoptic study of solar- 
interplanetary relations by (a) long-term 
observations using the Pioneer series, and 
(b) correlative measurements between these 
spacecraft. Was launched in a path ahead 
of Earth to give spacecraft added velocity 
in solar orbit to move out beyond the orbit 
of Earth. All experiments working properly 
following orbital injection. Reached Earth's 
magnetospheric boundary at approximately 1400 
EST, December 15, 1967. On January 18, 1968 
Sun, Earth and spacecraft were aligned, with 
spacecraft about two million miles from Earth, 
thus providing opportunity for further investi­
gation of Earth’s magnetic tail (first per­
formed by Pioneer VII in September 1966) . 
Early tracking data indicates Pioneer VIII 
will reach an aphelion (furthest point from 
Sun) of 1.088 A.U., or 101,136,487.81 miles, 
and a perihelion (closest point to Sun) of 
0.9892 A.U., or 91,952,402.34 miles.
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SCIENTIFIC DEEP SPACE AND PLANETARY PROBES
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad

MARINER

Mariner I 22 Jul 62 Atlas- P-37 ETR
Agena 12

Mariner II 27 Aug 62 Atlas- P-38 ETR
Agena 12

Mariner III 5 Nov 64 Atlas- Mariner ETR
Agena 640 13

Mariner IV 28 Nov 64 Atlas- Mariner ETR
Agena 64D 12

Mariner V 14 Jun 67 Atlas- Mariner E ETR
Agena 12

Remarks/Results

Attempted Venus probe, the booster deviated 
from course and was destroyed by the range 
safety officer 290 seconds after launch. (U)

First spacecraft to scan another planet; 
passed within 21,600 miles of planet Venus 
on December 14, and made a 42 minute instru­
ment scan of Venusian atmosphere and surface 
before continuing into heliocentric orbit. 
Transmissions from interplanetary experiments 
received until January 4, 1963 from 54.3 
million miles distance, establishing a new 
communication record. (S)

Planetary exploration to the vicinity of Mars. 
The shroud failed to jettison; battery power 
dropped and there was no evidence to indicate 
that the solar panels opened to replenish the 
power supply; communications were lost. In 
permanent heliocentric orbit. (U)

Planetary and interplanetary exploration. Mars 
trajectory. Flyby occurred July 14, 1965 with 
closest approach between five and six thousand 
miles. 22 pictures were taken. In helio­
centric orbit. (S)

Purpose is to conduct a single flyby mission 
to Venus in 1967 to complement and extend 
results of Mariner II. 540 lb. spacecraft. 
Planned to pass within 2,500 miles of Venus 
on October 19. Will measure the planet's 
magnetic field, ionosphere, and radiation 
belts and temperature. Will be cut off from 
transmitting 10 days later. (S)
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ATLAS 14 APRIL 1964 FIRE I
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PROJECT FIRE

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Resuits

Fire I 14 Apr 64 Atlas ETR
12

First launch of Project Fire re-entry 
vehicle in support of Project Apollo. 
Designed to investigate re-entry at 
escape speeds and beyond. Re-entry 
speed reached 25,750 miles per hour; 
heating reached 11,200 degrees K, 
instead of the planned 11,300 degrees 
due to lower re-entry angle of 14.5 
degrees instead of the planned nominal 
15 degrees. Impacted 200 miles south 
of Ascension Island after a 32 minute 
flight. Test objectives achieved. (S)

Fire II 22 May 65 Atlas ETR
12

Re-entry test. Fire II spacecraft, 
similar in shape to an Apollo command 
module, was launched into a ballistic 
trajectory to test re-entry heating 
of a spacecraft returning from the 
moon. Re-entry velocity of approxi­
mately 25,000 miles per hour. Second 
and last flight of Fire program. (S)
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SATURN C-l 27 OCTOBER 1961 SA-1
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LAUNCH

Name

SATURN

Saturn

Saturn

Saturn

Saturn

Date

27 Oct

25 Apr

16 Nov

28 Mar

Launch
Vehicle

61 Saturn
C-l

62 Saturn
C-l

62 Saturn
C-l

63 Saturn
I

NASA
Code

SA-1

SA-2

SA-3

SA-4

DEVELOPMENT TESTS

Site/Pad Remarks/Results

ETR
34

Successful initial flight test of first 
stage. Take-off thrust achieved was 
1,296,000 pounds. Hurled two water- 
filled, dummy upper stages, carried as 
ballast, to peak altitude of 84.8 miles 
and distance of 214.7 miles down range. 
Reached maximum velocity of 3,607 miles 
per hour before plunging into ocean 8 
minutes after launch. (S)

ETR
34

Like first Saturn, fired only first stage 
engines, generating 1.3 million pounds of 
thrust. Dummy upper stages filled with 
water were detonated at 65 mile altitude 
(Project Highwater) and formed artificial 
cloud. All test objectives achieved. (S)

ETR
34

First stage only; coasted to 104 mile 
altitude where it was destroyed to 
release 95 tons of water ballast into 
the atmosphere, forming a huge ice cloud 
(Project Highwater). All test objectives 
achieved. (S)

ETR
34

First stage only. One engine purposely 
shut off after 100 seconds to determine 
"engine-out" capability. Last of four 
first stage tests. (Officially designated 
Saturn I on February 7, 1963.) (S)
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SATURN I 29 JANUARY 1964 SA-5
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LAUNCH

Name Date
Launch
Vehicle

NASA
Code

Saturn 29 Jan 64 Saturn 
I

SA-5

CLE DEVELOPMENT TESTS 
(continued)

Site/Pad

ETR 
37B

Remarks/Resuits

First successful test flight of the new 
Block II vehicles which have powered 
second stages. Eight H-l engines of 
the first stage operated at a rated 
capacity of 188,000 lb. each for a 
total of 1,505,000 lb. of thrust. The 
six engines of the second stage ignited 
as planned at T-plus 149 seconds and 
delivered a total of 90,000 lb. of thrust. 
The orbited body weighed 37,700 lb., 
nearly 20,000 lb. of which was payload. 
During flight, eight onboard motion 
picture cameras and one TV camera pro­
vided the most elaborate optical instru­
mentation ever carried on a launch vehicle 
to date. Seven of the eight motion pic­
ture cameras that were ejected were 
successfully recovered. Test proved 
flight capability of Saturn I’s liquid­
hydrogen, clustered engine upper stage 
and demonstrated the vehicle's capability 
to orbit 20,000 pound payload. Re-entered 
April 30, 1966. (S)
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LAUNCH VEHICLE DEVELOPMENT TESTS 
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad

Saturn 28 May 64 Saturn SA-6 ETR
I 37B

Saturn 18 Sep 64 Saturn SA-7 ETR
I 37B

Remarks/Results

First major flight test in Project Apollo 
with successful orbiting of first boiler­
plate Apollo spacecraft. The payload 
consisted of the boilerplate and the S-IV 
second stage; re-entered atmosphere and 
disintegrated over the western Pacific 
during its 50th orbit of the Earth on 
June 1, 1964. One mission highlight was 
the perfect performance of the ST-124 
guidance platform, which controlled the 
second stage during flight. One first 
stage engine shut down 24 seconds early, 
but deviation from the planned trajectory 
was corrected by the SA-6 guidance system. 
Test considered highly successful. (S)

Boilerplate Apollo spacecraft command and 
service modules, instrument unit and S-IV 
stage were placed in orbit. All major test 
objectives were met. Motion picture cameras 
and a TV camera mounted on the S-I stage 
recorded flight events. However, the 
motion pictures were ejected near a hurri­
cane area and recovery was not attempted. 
Re-entered atmosphere on September 22, 
1964. (S)
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LAUNCH VEHICLE DEVELOPMENT TESTS 
(continued)

of meteoroids in near earth orbit, and 
continued development of Saturn I vehicle. 
Still in orbit; still transmitting. (S)

Name Date
Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

Saturn/
Pegasus I

16 Feb 65 Saturn 
I

SA-9 ETR
37B

Spacecraft used to detect micrometeoroids, 
the first primary use of capacitor-type 
penetration detector. Sensor area, 2,000 
sq. ft. Still in orbit; still transmitting 
(S)

Saturn/
Pegasus II

25 May 65 Saturn 
I

SA-8 ETR
37B

Near earth micrometeoroid environment 
data obtained; test of Saturn launch 
vehicle. Ninth successful test in nine 
flights for Saturn I. Still in orbit; 
still transmitting. (S)

Saturn/
Pegasus III

30 Jul 65 Saturn 
I

SA-10 ETR
37B

Last of current Pegasus program. Continued 
study of distribution, size, and velocity

NOTE

Further development tests of Saturn launch vehicles (Saturn IB and Saturn V) 
were conducted as space vehicle (launch vehicle plus spacecraft) development 
flights. These tests were designated as official Project Apollo missions, 
and may be found under that listing.
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ATLAS CENTAUR 8 MAY 1962 F-l
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LAUNCH

Launch NASA
Name Date Vehicle Code

CENTAUR

Centaur 8 May 62 Atlas- F-l
Centaur

Centaur 27 Nov 63 Atlas- AC-2
Centaur

Centaur 30 Jun 64 Atlas- AC-3
Centaur

Centaur 11 Dec 64 Atlas- 
Centaur

AC-4

(continued)
CLE DEVELOPMENT TESTS

Site/Pad Remarks/Results

ETR
36A

Exploded 55 seconds after launch, 
apparently due to a structural 
failure which resulted in a fuel 
tank rupture. Vehicle destroyed 
before separation. (U)

ETR
36A

First successful launch of Centaur; 
first known ignition of liquid­
hydrogen fueled rocket engines in space. 
Centaur did not carry an instrumented 
payload on this space flight. Still in 
orbit. (S)

ETR
36A

Technical problems caused preliminary 
shutdown of two 15,000 lb. thrust RL-10 
engines 127 seconds before programmed 
burning time of 380 seconds elapsed. 
Flight objectives which were attained 
included successful jettison of insulation 
panels and nose fairings, separation of 
the Atlas and Centaur stages, and demon­
stration of guidance system operations. 
AC-3 achieved maximum velocity of 11,425 
miles per hour and an altitude of 345 
miles. (P)

ETR
36A

Carried model of Surveyor spacecraft. 
All primary mission objectives met; 
however, secondary test of second burn 
not accomplished. Re-entered atmosphere 
December 12, 1964. (S)
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LAUNCH VEHICLE DEVELOPMENT TESTS 
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

Centaur 2 Mar 65 Atlas-
Centaur

AC-5 ETR
36A

First attempt to place a Surveyor dynamic 
model into a simulated lunar transfer 
trajectory. Seconds after liftoff the 
Atlas booster failed due to the closing 
of a fuel line valve. (U)

Centaur 11 Aug 65 Atlas-
Centaur

AC-6 ETR
36B

Test for vehicle development. Fourth 
successful Atlas-Centaur launch; accurately 
put a Surveyor dynamic model into a simu­
lated lunar trajectory; demonstrated 
capability of guidance system. Still in 
orbit. (S)

Centaur 7 Apr 66 Atlas-
Centaur

AC-8 ETR
36B

Vehicle development test. Seventh Atlas- 
Centaur development flight. Major objec­
tive; simulate lunar transfer trajectory 
using parking orbit, "two burn" indirect 
ascent. Nominal second burn not achieved. 
Payload, a Surveyor mass model. Re­
entered atmosphere May 5, 1966. (U)

Centaur 26 Oct 66 Atlas-
Centaur

AC-9 ETR
36B

Final R&D of Centaur. Primary objective 
was restarting of Centaur engines after 
a coast phase in orbit. AC-8 had failed 
in this. Liquid-hydrogen proved satis­
factory, success meant that remaining 10 
vehicles in the series would be flown on 
operational missions. A surveyor mass 
model was injected into a simulated lunar 
transfer orbit. Re-entered atmosphere 
November 6, 1966. (S)
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PROJECT MERCURY (FLIGHTS AND TESTS)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

SUBORBITAL (Unmanned)

Big Joe 9 Sep 59 Atlas-
Big Joe

ETR
14

Full-scale instrumented boilerplate 
model of Mercury capsule reached an 
altitude of 100 miles in re-entry 
test. Capsule recovered after 
surviving re-entry heat of more than 
10,000° F. (S)

Mercury 29 Jul 60 Mercury- 
Atlas

MA-1 ETR
14

Launch of Mercury production capsule 
by an Atlas ended in failure when 
malfunction occurred one minute 
after liftoff, resulting in destruc­
tion of launch vehicle. (U)

Mercury 21 Nov 60 Mercury-
Redstone

MR-1 ETR 
5

Note: Generally not considered a 
launch, MR-1 rose one inch, stopped 
firing, and settled back on pad. 
Premature booster cutoff, triggered 
by faulty ground support circuitry, 
resulted in engine shutdown immediately 
after ignition, and ignition of escape 
tower rockets. Capsule was used again 
in MR-1A launch on December 19, 1960 
with a different booster. (U)
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PROJECT MERCURY (FLIGHTS AND TESTS)
(continued)

Name Date
Launch
Vehicle

NASA
Code

Mercury 19 Dec 60 Mercury-
Redstone

MR-1A

Mercury 31 Jan 61 Mercury-
Redstone

MR-2

Site/Pad

ETR
5

ETR 
5

Remarks/Results

Repeat of MR-1 flight mission was 
successful and all major objectives 
fulfilled. Capsule re-entered and 
landed in target area 235 miles down 
range after reaching an altitude of 
135 miles and speed up to 4,300 
miles per hour. Capsule recovered 
in excellent condition 48 minutes 
after launch. (S)

Successfully launched, fully equipped, 
operational Mercury capsule containing 
37 pound chimpanzee named "Ham" on 
16 minute suborbital flight to 
altitude of 156 miles and over a 
distance of 420 miles. Excessive 
booster velocity carried spacecraft 
higher and farther than programmed, 
but mission objectives--flight test of 
capsule and its life-support system-- 
was achieved when spacecraft and 
passenger were recovered in satis­
factory condition. (S)
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Name

Mercury

Mercury

PROJECT MERCURY (FLIGHTS AND TESTS)
(continued)

Launch NASA
Date Vehicle Code

21 Feb 61 Mercury- 
Atlas

MA-2

Site/Pad

ETR
14

Remarks/Resuits

Successful 1,425 mile flight test of 
Mercury capsule. Atlas shutdown 
prematurely to simulate an abort. 
After separation, capsule coasted 
to altitude of 107 miles; automatic 
stabilization and control system 
oriented capsule for steep entry. 
Attained maximum velocity of 12,850 
miles per .hour. Landed in Atlantic 
Ocean 18 minutes after liftoff, 
sighted by search aircraft 4 minutes 
after landing, and recovered in 
excellent condition shortly there­
after. Mercury-Atlas combination 
functioned smoothly during severe 
test, which was an essential step 
before manned orbital flights could 
be attempted. (S)

24 Mar 61 Mercury- 
Redstone .

MR-BD ETR Booster development test flight to
5 verify modifications necessitated

by MR-2 flight. Modified Redstone 
carried boilerplate Mercury capsule 
to an altitude of 115 miles and 
distance of 311 miles down range; 
test did not call for separation or 
recovery of capsule. Completely 
successful flight qualified Redstone 
for manned suborbital flights. (S)
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MERCURY-REDSTONE 5 MAY 1961 FREEDOM 7
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PROJECT MERCURY (FLIGHTS AND TESTS)
(continued)

Name Date
Launch
Vehicle

NASA
Code

SUBORBITAL (MANNED)

Freedom 7 5 May 61 Mercury-
Redstone

MR-3

Site/Pad Remarks/Resuits

ETR 
5

First U.S. suborbital manned space 
flight. After reaching peak altitude 
of 116 miles and velocity of 5,180 
miles per hour, Mercury capsule, 
manned by astronaut Alan B. Shepard, Jr., 
landed in Atlantic Ocean 302 miles down 
range following 14.8 minute flight. 
All phases of flight were normal; 
astronaut and capsule recovered by 
helicopter within 6 minutes of landing 
and placed aboard recovery vessel with­
in 11 minutes. Astronaut underwent 5 
minutes of weightlessness and experi­
enced maximum acceleration of 11 times 
normal gravity on re-entry. Carried 
out all tasks as assigned, demonstrating 
that man can control a vehicle during 
weightlessness and high G stresses, and 
suffer no adverse physiological effects. 
(S)
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PROJECT MERCURY (FLIGHTS AND TESTS)
(continued)

Name Date
Launch 
Vehicle

NASA
Code

Liberty Bell 21 Jul 61 Mercury- MR-4
7 Redstone

ORBITAL (UNMANNED)

Mercury 25 Apr 61 Mercury- MA-3 
Atlas

Site/Pad

ETR
5

Remarks/Resuits

Second U.S. suborbital manned space 
flight. Spacecraft, manned by astronaut 
Virgil I. Grissom, made successful 15 
minute, 118 mile high, and 303 mile 
flight down range. All phases of flight 
were normal; however, due to inadvertent 
firing of explosive hatch, capsule 
filled with water and sank. Astronaut 
egressed and was recovered and, with 
exception of missing capsule, all 
missions were successfully accomplished. 
Analysis of data indicated that all 
objectives of suborbital phase of 
Project Mercury had been achieved and 
no further suborbital flights were 
necessary. (S)

ETR Attempted orbital capsule test. Atlas
14 did not follow programmed flight path

immediately after liftoff and was 
destroyed by range safety action at 
approximately 16,400 feet. Mercury 
capsule boosted clear of Atlas by 
escape tower rockets and was recovered 
intact. Provided thorough test of 
abort and recovery systems. (U)

66



PROJECT MERCURY (FLIGHTS AND TESTS)
(continued)

Name Date
Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

Mercury 13 Sep 61 Mercury- 
Atlas

MA-4 ETR
14

Successfully completed one orbit. Cap­
sule was recovered. Checked Mercury 
world-wide tracking network. (S)

Mercury 1 Nov 61 Mercury- 
Scout

MS-1 ETR 
18B

Destroyed by range safety action 30 
seconds after liftoff. Air Force 
launched; had been intended as test 
of global Mercury tracking network. 
(U)

Mercury

ORBITAL (MANNED)

29 Nov 61 Mercury- 
Atlas

MA-5 ETR
14

Scheduled three orbit flight to test all 
Mercury systems. Spacecraft, carrying 
chimpanzee, completed two orbits when 
re-entry was commanded due to development 
of abnormal roll rate. Capsule was 
recovered 1 hour and 25 minutes after 
water landing, and well-performing 
"Enos" was recovered in excellent 
condition. (S)

Friendship 7 20 Feb 62 Mercury- 
Atlas

MA-6 ETR
14

First U.S. orbital manned space flight. 
Mercury spacecraft, manned by John H.
Glenn, Jr., completed three orbits in 
81,000 mile flight lasting 4 hours, 56 
minutes. Splash down in Atlantic Ocean 
166 miles east of Grand Turk Island. 
Astronaut remained inside capsule until 
on deck of recovery vessel. Flight pro­
vided significant aerospace medical data 
during 285 minutes of weightlessness.
Astronaut piloted spacecraft during second 
and third orbits due to automatic pilot 
difficulties. (S)



MERCURY-ATLAS 20 FEBRUARY 1962 FRIENDSHIP 7



PROJECT MERCURY (FLIGHTS AND TESTS)

Name Date

(continued)

Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

Aurora 7 24 May 62 Mercury-
Atlas

MA-7 ETR
14

Second U.S. orbital manned space flight 
with M. Scott Carpenter as pilot, was 
placed into orbit at 17,532 miles per 
hour. 81,200 mile flight featured 
attitude stabilization and control 
pilotage for completion of three orbits. 
Re-entry error caused landing 200 miles 
beyond intended area; astronaut egressed 
through top of capsule to await rescue 
three hours later. (S)

Sigma 7 3 Oct 62 Mercury- 
Atlas

MA-8 ETR
14

Walter M. Schirra, Jr., traveled 160,000 
miles in Mercury spacecraft, completing 
nearly six orbits and returning to earth 
at predetermined point in Pacific Ocean 
about 9 hours, 14 minutes after launch.
Safely aboard recovery vessel within 37 
minutes after landing. Flight proved 
feasibility of prolonged weightlessness 
in space. (S)

Faith 7 15 May 63 Mercury-
Atlas

MA-9 ETR
14

Astronaut L. Gordon Cooper, manning 
Mercury spacecraft, completed 22 orbits, 
traveling approximately 593,885 miles 
in 34 hours, 20 minutes. Astronaut and 
spacecraft recovered only 36 minutes 
after splash down in Pacific Ocean. (S)
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GEMINI-TITAN II 3 JUNE 1965 GEMINI IV
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PROJECT GEMINI (FLIGHTS AND TESTS)

Name Date
Launch
Vehicle

MSA
Code Site/Pad Remarks/Results

GEMINI (UNMANNED)

Gemini I 8 Apr 64 Gemini- 
Titan II

GT-1 ETR
19

First Project Gemini flight, which 
tested the Titan II launch vehicle, 
Gemini spacecraft structural inte­
grity, and spacecraft-launch vehicle 
compatibility. Spacecraft placed in­
to orbit of 204 mile apogee, 99.6 mile 
perigee and 89.27 minute period. No 
separation between the 7,000 pound 
spacecraft and the spent rocket casing 
was planned; orbiting assembly re-entered 
the atmosphere and disintegrated about 
3^ days later. Test objectives achieved. 
(S)

Gemini II 19 Jan 65 Gemini-
Titan II

GT-2 ETR
19

Space Vehicle Development. Suborbital, 
unmanned re-entry test at maximum heating 
rate; demonstrated structural integrity 
and systems performance of the spacecraft 
throughout the flight, re-entry and 
parachute water landing. Recovery in 
down range Atlantic. (S)

GEMINI (MANNED)

Gemini III 23 Mar 65 Gemini-
Titan II

GT-3 ETR
19

First manned Gemini. Virgil Grissom, 
command pilot, and John W. Young, pilot. 
Three orbits, 4 hours and 53 minutes in 
space. First use of Orbital Attitude 
Maneuver System. First control of 
re-entry flight path using variable 
spacecraft. Spacecraft unofficially 
called "Molly Brown". (S)
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PROJECT GEMINI (FLIGHTS AND TESTS)
(continued)

orbit. Caused postponement of Gemini VI, 
which was later rescheduled to rendezvous 
with Gemini VII. (U)

Name Date
Launch 
Vehicle

NASA
Code Site/Pad Remarks/Resuits

Gemini IV 3 Jun 65 Gemini- 
Titan II

GT-4 ETR 
19

James McDivitt, command pilot, Edward 
White, pilot. 62 orbits, a total of 
97 hours and 59 minutes in space. 
First extravehicular activities (EVA) 
for 22 minutes, and the first use of 
personal propulsion unit (both by 
White). A program of eleven scientific 
experiments was successfully conducted, 
rendezvous with booster not achieved 
due to excess fuel consumption. First 
mission controlled from MSC. Recovery 
by USS Wasp. (S)

Gemini V 21 Aug 65 Gemini- 
Titan II

GT-5 ETR 
19

L. Gordon Cooper, command pilot, Charles 
Conrad, pilot. 120 revolutions, a total 
of 190 hours, 56 minutes in space. (8 
days) Demonstrated physiological feasi­
bility of lunar mission; evaluated space­
craft performance. Successfully simulated 
rendezvous and 16 of 17 experiments were 
performed. First use of the fuel cell. 
Recovery by the carrier, Lake Champlain. 
(S)

Gemini VI 
(Target 
Vehicle)

25 Oct 65 Atlas- 
Agena

GATV ETR
14

Agena stage target vehicle for Gemini 
VI rendezvous disintegrated at time of 
ignition of main Agena engine; did not
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PROJECT GEMINI (FLIGHTS AND TESTS)
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Resuits

Gemini VII 4 Dec 65 Gemini- 
Titan II

GT-7 ETR
19

Frank Borman, command pilot, and James 
Lovell, pilot. 206 revolutions, 330 
hours and 35 minutes in space, the 
longest duration to date. The first 
U.S. space flight in which part of the 
flight was made without space suit. 
Used as a rendezvous vehicle for GT-6, 
the two coming within one foot. Landed 
on December 18th, 17 miles from the 
USS Wasp. (S)

Gemini VI 15 Dec 65 Gemini -
Titan II

GT-6 ETR
19

Walter Schirra, command pilot, Thomas 
Stafford, pilot. Conducted world's 
first rendezvous, using Gemini VII, 
for 5 hours, 19 minutes, approaching 
as near as one foot; re-entered December 
16th after 25 hours, 51 minutes. Landed 
within 12 miles of the USS Wasp. (S)

Gemini VIII 
(Target 
Vehicle)

16 Mar 66 Atlas-
Agena

GATV ETR
14

Target vehicle available for passive 
rendezvous. Used as a rendezvous 
vehicle for Gemini VIII. Re-entered 
atmosphere September 15, 1967. (P)
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PROJECT GEMINI (FLIGHTS AND TESTS)
(continued)

Name Date
Launch 
Vehicle

NASA
Code Site/Pad

Gemini VIII 16 Mar 66 Gemini- GT-8 ETR
Titan II 19

Vehicle)

Gemini IX 17 May 66 Atlas- GATV ETR
(Target Agena 14

Target Docking 
Adapter Vehicle)

Gemini IX 1 Jun 66 Atlas ATDA ETR
(Augmented 14

Remarks/Results

Neil Armstrong, Command Pilot, and David 
Scott, Pilot. 7 revolutions, 10 hours 
and 42 minutes in space. First dual 
launch and docking with the Agena target 
vehicle. Mission curtailed by short 
circuit in the Orbital Attitude Maneuver­
ing System depleting fuel through thruster 
#8. Unexpected yaw and roll motion caused 
astronauts to undock, use their re-entry 
control system to stabilize the space­
craft, and re-enter on the 7th revolution 
instead of going the planned 44. Landing 
was in stipulated emergency area in the 
Western Pacific, 3 miles from USS Mason. 
EVA for one orbit not achieved. (P)

Target vehicle for GT-9. The number two 
Atlas engine malfunctioned, the number 
one engine was unable to compensate for 
the pitch down attitude and the missile 
fell into the Atlantic. (U)

Sent up in lieu of the unsuccessful GATV 
for GT-9. The ATDA was to be used for 
rendezvous and docking maneuvers. How­
ever, due to the faulty installation of 
separation devices, the protective shroud 
failed to separate from the satellite. 
Rendezvous later accomplished with the 
shroud still in place. Re-entered 
atmosphere June 11, 1966. (P)
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PROJECT GEMINI (FLIGHTS AND TESTS)
(continued)

Name Date
Launch
Vehicle

NASA
Code Site/Pad Remarks/Results

Gemini IX 3 Jun 66 Gemini-
Titan II

GT-9 ETR
19

Thomas Stafford, command pilot, and 
Eugene Ceman, pilot, were in orbit 
for 44 revolutions. The primary 
purpose was to rendezvous and dock 
with the GATV and to evaluate EVA. 
The ATDA, sent up in place of the 
unsuccessful GATV, kept its protective 
shroud, making docking impossible, 
although rendezvous was accomplished. 
Splash down on June 6th, 600 miles 
from Cape Kennedy, 31 miles from the 
USS Wasp. (P)

Gemini X 
(Target 
Vehicle)

18 Jul 66 Atlas-
Agena

GATV ETR
14

Rendezvous vehicle for GT-10. Launched 
100 minutes before launch of GT-10. 
Placed in near circular orbit of 184 
miles. Re-entered atmosphere December
29, 1966. (S)

Gemini X 18 Jul 66 Gemini-
Titan II

GT-10 ETR
19

John Young, command pilot, with Michael 
Collins, pilot. Primary purpose was to
rendezvous and dock with AZena test 
vehicle. Secondary objectives included 
rendezvous with the GT-7 target vehicle. 
More fuel used in docking than was planned. 
Docking accomplished on fourth revolution. 
Mated spacecraft reached apogee of 476 
miles, later rendezvoused with GATV of 
GT-8. Stand-up EVA by Collins terminated 
due to irritation in eyes. Umbilical EVA 
terminated to save fuel. Re-entered on 
July 21 after 43 revolutions. (S)
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PROJECT GEMINI (FLIGHTS AND TESTS)
(continued)

Name Date
Launch
Vehicle

NASA
Code

Gemini XI 
(Target 
Vehicle)

12 Sep 66 Atlas-
Agena

GATV

Gemini XI 12 Sep 66 Gemini- 
Titan II

GT-11

Gemini XII 
(Target 
Vehicle)

11 Nov 66 Atlas- GATV
Agena

Site/Pad

ETR
14

ETR
19

ETR
14

Remarks/Resuits

Launched 97 minutes 
Near circular orbit 
Docking vehicle for 
atmosphere December

before GT-11. 
of 185 miles.
GT-11. Re-entered
30, 1966. (S)

Charles Conrad, command pilot, Richard 
Gordon, pilot. Achieved main goal of 
rendezvous on first revolution. Four 
practice dockings accomplished. Gordon's 
planned 105 minute EVA cut short after 
44 minutes when prescribed tasks caused 
perspiration to blind his eyes. Mated 
spacecraft attained an apogee of 851 
miles. Gordon took 2 hour, 8 minute stand­
up EVA, conducting photographic experi­
ments. GATV and GT-11 tethered by rope. 
Re-entry on September 15 after 71 hours, 
17 minutes, 44 revolutions. Landed 2 
miles from target, picked up by USS Guam. 
(S)

Target vehicle launched 98 minutes before 
GT-12. Went into a 158-169 mile orbit. 
Trouble with propulsion system caused 
cancellation of plans to raise spacecraft 
(mated) apogee to 530 miles. Re-entered 
atmosphere December 23, 1966. (S)
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PROJECT GEMINI (FLIGHTS AND TESTS)
(continued)

pilot. Rendezvous and docking with GATV 
completed on third revolution. Photos

Name Date
Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

Gemini XII 11 Nov 66 Gemini- 
Titan II

GT-12 ETR
19

Manned orbital flight, with James Lovell 
as command pilot and Edward Aldrin as

taken of total solar eclipse on November 
12. Two stand-up EVA's for 208 minutes 
and 129 minutes of umbilical EVA. None 
of the former problems with EVA arose. 
Undocking and tether experiments carried 
out. Mission successfully ended after 
94 hours, 35 minutes, and 59 revolutions. 
Landed 3 miles off target, picked up by 
USS Wasp in the Atlantic. Last Gemini 
flight. (S)
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PROJECT APOLLO (FLIGHTS AND TESTS)

Name Date
Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

SUBORBITAL (UNMANNED)

Apollo 1 26 Feb 66 Saturn IB AS-201 ETR First officially designated Apollo
(CM/SM-009) 34 mission. First launch of two stage

Saturn IB (SA-201) and Apollo space­
craft (009). Unmanned suborbital 
flight to qualify launch vehicle, 
spacecraft command module (CM) heat­
shielding and service module (SM) 
systems. Liftoff at 11:12 AM EST 
was normal and powered flight was 
as programmed. After separation from 
the launch vehicle, spacecraft reached 
310 mile altitude. During descent SM 
reaction-control system rockets were 
fired once and main engine was fired 
twice, to increase spacecraft’s 
re-entry speed. SM was jettisoned 
and CM re-entered atmosphere at 
27,500 feet per second reaching a 
re-entry heat of about 4000° F. CM 
was recovered in good condition from 
South Atlantic near Ascension Island 
by helicopter from USS Boxer after 
39 minute flight. (S)

NOTE

The Saturn IB launch vehicle was renamed the Uprated Saturn I on June 9, 
1966. On January 15, 1968, the name was changed back to Saturn IB. Con­
sequently, the Apollo 1 mission was launched by a Saturn IB, Apollo 2 and 
3 were both launched by an Uprated Saturn I, and Apollo 5 was launched 
by a Saturn IB; all four launch vehicles were of the same type.
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PROJECT APOLLO (FLIGHTS AND TESTS)
(continued)

Name Date
Launch 
Vehicle

NASA
Code Site/Pad Remarks/Resuits

ORBITAL (UNMANNED)

Apollo 2 5 Jul 66 Uprated
Saturn I

AS-203 ETR
37B

Unmanned flight to test launch vehicle 
second (S-IVB) stage and instrument
(IU), which reflected Saturn V con­
figuration. 58,500 lb. payload con­
sisting of S-IVB, IU and a nosecone 
(heaviest satellite orbited by U.S.) 
was injected into 117 mile circular 
orbit. S-IVB engine burned during 
launch phase, then shutdown. Capability 
of engine to restart in space demon­
strated in theory. TV photos of liquid 
hydrogen fuel behavior in space trans­
mitted to ground stations by camera 
within tank. Stage exploded on fourth 
orbit during test of common bulkhead 
when differential pressure in tanks 
rose well above design values. Pieces 
re-entered atmosphere between July 5 
and July 22, 1966. (S)
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PROJECT APOLLO (FLIGHTS AND TESTS)
(continued)

Name Date
Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

SUBORBITAL (UNMANNED)

Apollo 3 25 Aug 66 Uprated 
Saturn I

AS-202 
(CM/SM-011)

ETR 
34

Second flight test of major spacecraft 
systems and second performance check of
command module (CM) heatshielding; first 
use of spacecraft fuel cell power system. 
Liftoff at 1:16 PM EDT was normal. Launch 
vehicle (SA-202) developed 1,600,000 lb. 
thrust during first (S-IB) stage powered 
flight. After separation of Apollo space­
craft (011), service module (SM) engine 
was burned once to raise spacecraft to 
706 mile altitude, then was ignited and 
cut off three more times to test rapid 
restart capability. CM separated from 
SM and re-entered atmosphere at more than 
19,900 mph. Maximum re-entry temperature 
of CM's outer surface was calculated to 
be about 2700° F; interior temperature was 
70° F. CM landed in Pacific 500 miles 
southwest of Wake Island after 93 minute 
flight and was recovered by USS Hornet. (S)

NOTE

Following a review of the results of the Apollo 1, 2 and 3 missions, the 
Saturn IB launch vehicle and the Apollo spacecraft (command and service 
modules) were deemed qualified for Earth-orbital manned missions and 
preparations began for the first manned Apollo flight. At 6:31 PM EST 
on January 27, 1967, during a pre-launch test on Launch Complex 34 with 
the crew onboard and the spacecraft's 100% oxygen atmosphere pressurized 
to 16.7 pounds psia, fire broke out in the command module resulting in 
the deaths of astronauts Virgil I. (Gus) Grissom, Edward H. White II, 
and Roger B. Chaffee.
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PROJECT APOLLO (FLIGHTS AND TESTS)
(continued)

Launch NASA
Name Date Vehicle Code

ORBITAL (UNMANNED)

Apollo 4 9 Nov 67 Saturn V AS-501

Site/Pad Remarks/Results

ETR 
(KSC) 
39A

84

First launch from mobile launch facilities 
(LC-39) at Kennedy Space Center. First 
launch of Saturn V. First "all-up" test of 
a launch vehicle (in which all stages were 
live and were fired on a maiden flight). 
All 3 stages of the Saturn V successfully 
fired, injecting the 3rd (S-IVB) stage and 
Apollo spacecraft into a 115 statute mile 
parking orbit. After 2 revolutions, the 
S-IVB stage was reignited, injecting the 
stage and spacecraft into an Earth-inter­
secting orbit with an apogee of 10,696 
statute miles. Following stage/spacecraft 
separation, the spacecraft service propul­
sion system (SPS) was ignited for a short- 
duration burn, raising the Apollo command 
and service module (CSM) to a 11,232 statute 
mile apogee. The CSM was then aligned to 
achieve a thermal gradient across the command 
module (CM) heatshield (with the CM hatch window 
directly toward the Sun) and held in this 
attitude for about 4^ hours. The SPS was 
then reignited for a long-duration burn, 
accelerating the spacecraft to simulate the 
most severe combination of entry conditions 
of a lunar return trajectory. The CM and 
service module (SM) then separated, and the 
Apollo CM was oriented to entry attitude. 
Atmospheric entry occurred at 400,000 feet, 
at a flight path angle of -7°, and a velocity 
of 36,537 feet per second. CM landing 
occurred in the Pacific within 10 statute 
miles of the planned point, 8 hours, 37 min­
utes after liftoff. The CM, apex cover, and 
one of the 3 main parachutes were recovered. 
All primary mission objectives were success­
fully accomplished. (S)



PROJECT APOLLO (FLIGHTS AND TESTS)
(continued)

Name Date
Launch 
Vehicle

NASA
Code Site/Pad Remarks/Results

Apollo 5 22 Jan 68 Saturn IB AS-204/
LM-1

* ETR
37B

First Earth-orbital test (unmanned) of 
Apollo spacecraft Lunar Module (LM).
(On this flight Apollo Commend and 
Service Modules were replaced by a 
dummy nosecone.) Launched at 1748 
EST after extended holds caused by 
spacecraft equipment and ground 
instrumentation problems. LM and 
second (S-IVB) stage of Saturn IB 
successfully injected into desired 
orbit, then separated. Although IM 
descent stage propulsion system did 
not sustain combustion following 
first ignition, later attempts were 
successful (including restart). LM 
ascent stage propulsion system opera­
tion and staging of ascent and descent 
stages were also performed successfully. 
All mission objectives were achieved. 
S-IVB stage re-entered Earth's atmosphere 
on January 23, LM ascent stage re-entered 
on January 24, and descent stage re­
entered on February 12, 1968. No 
attempts at recovery were planned, 
or made. (S)
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PROJECT APOLLO (FLIGHTS AND TESTS)
(continued)

Name Date
Launch 
Vehicle

NASA
Code Site/Pad Remarks/Resuits

Apollo 6 4 Apr 68 Saturn V 
(AS-502)

AS-502/
CSM-020

ETR 
(KSC)

Planned as a mission similar to Apollo 
4 (November 9, 1967), but in-flight

39A problems prevented achievement of
primary mission objectives. Liftoff 
was normal and on schedule at 0700 EST. 
However, severe up-and-down vibrations 
of the entire space vehicle (POGO) 
during first (S-IC) stage thrust, early 
shutdown of two second (S-II) stage 
engines, and failure of the third 
(S-IVB) stage engine to restart follow­
ing orbital coast, required that Mission 
Control perform an alternate mission.

, Spacecraft separation was commanded,
and the Service Module (SM) engine was 
started and burned for 445 seconds to 
raise spacecraft apogee to 12,000 miles, 
utilizing most of the propellants and 
resulting in Command Module (CM) re­
entry 4,000 feet per second less than 
planned. CM was recovered in Pacific 
near Hawaii, about 200 nm from the 
target area, 9 hours, 58 minutes after 
liftoff. (U)
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PROJECT APOLLO (FLIGHTS AND TESTS)
(continued)

Training 
Satellite

Name Date
Launch
Vehicle

NASA
Code

Test and 13 Dec 67 Delta TTS-1

Site/Pad

ETR
17B

Remarks/Results

Launched as a piggy-back payload 
attached to rear of second stage 
of Delta vehicle that successfully 
injected Pioneer VIII into solar 
orbit. Timer aboard Delta second 
stage ejected TTS one minute after 
third stage ignition. Forty-pound, 
eight-sided (14 inches/side) satellite 
with solar cells on external surfaces. 
Contains a power supply, command 
receiver, telemetry transmitter, 
passive magnetic stabilization system, 
and a transponder compatible with 
unified S-Band (USB) system. Trans­
ponder is designed to transmit and 
receive S-Band data characteristics 
of the Apollo spacecraft and its 
mission. During anticipated 3 month 
lifetime, satellite will afford each 
shift of every Manned Space Flight 
Network (MSFN) station ample oppor­
tunities to checkout equipment and 
train personnel. 300 statute mile 
apogee; 182 statute mile perigee; 
33 degree inclination; 92 minute period. 
Re-entered atmosphere April 28, 1968.
(S)
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KSC HISTORICAL REPORT 
APPENDIX A

SUMMARY OF LAUNCHINGS PRIOR TO OCTOBER 1958 BY SPACE PROJECTS LATER TRANSFERRED TO NASA

On October 1, 1958, coincidental with the official activation of the National Aeronautics 
and Space Administration, President Eisenhower issued Executive Order 10783. This order trans­
ferred jurisdiction to NASA from the Department of Defense's Advanced Research Projects Agency 
of several space programs that were already well under way. Included among these were: the 
Naval Research Laboratory's International Geophysical Year satellite program (Vanguard), initiated 
September 9, 1955; the Army Ballistic Missile Agency's satellite launching project (Explorer), 
authorized to proceed on November 8, 1957; certain lunar probes under the direction of the Air 
Force Ballistic Missile Division (forerunner of the Pioneer space probes), officially announced 
on March 27, 1958.

This Appendix lists the launching attempts in these programs that occurred prior to 
October 1, 1958. Launching attempts made subsequent to October 1, 1958, as a part of these 
and other space programs transferred to NASA by Executive Order 10783, are contained in the 
main portion of this report.
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SUMMARY OF LAUNCHINGS PRIOR TO OCTOBER 1958 BY SPACE PROJECTS LATER TRANSFERRED TO NASA
(All launchings were from Cape Canaveral)

Launch Intntl.
Name Date Vehicle Desig. Pad Remarks/Results

EXPLORER

Explorer I 31 Jan 58 Juno I 1958 5 Explorer I, the first American satellite,
(Jupiter Alpha was successfully launched into an orbit
C) RTV-4 with an apogee of 1,573 miles and a

perigee of 224 miles. The satellite, 
80 inches long and 6 inches in diameter, 
was' an integral part of the launch 
vehicle's fourth stage motor case, and 
weighed 30.8 pounds. Its payload, weigh­
ing 18.13 pounds (including two radio 
transmitters and their mercury batteries), 
was developed by Iowa State University 
under the direction of James A. Van Allen 
and contained instruments to measure 
cosmic rays, micrometeor impact, and 
internal and external temperatures. 
Analysis of data returned by Explorer I 
resulted in the discovery of belts of 
radiation surrounding the Earth (the Van 
Allen belts). The satellite transmitted 
data until May 23, 1958 and is still in 
orbit. The Juno I launch vehicle, developed 
by the Army Ballistic Missile Agency with 
the assistance of the Jet Propulsion 
Laboratory, consisted of a three stage 
Jupiter C Composite Re-entry Test Vehicle 
modified by the addition of a live, solid 
propellant fourth stage. (Of the six 
Juno I's constructed, three successfully 
orbited satellites.) (S)
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SUMMARY OF LAUNCHINGS PRIOR 
(All

TO OCTOBER 
launchings

1958 BY SPACE 
were from Cape 
(continued)

PROJECTS LATER TRANSFERRED TO NASA 
Canaveral)

Name Date
Launch 
Vehicle

Intntl.
Desig. Pad Remarks/Results

Explorer II 5 Mar 58 Juno I 
(Jupiter
C) RTV-5

-- 5 An attempt to orbit the Explorer 
was unsuccessful when the fourth 
the Juno I launch vehicle failed

II satellite 
stage of 
to ignite,

resulting in insufficient speed to attain 
orbital velocity. The satellite probably 
burned up on re-entering the atmosphere, 
before falling into the Atlantic near 
Trinidad, 1,900 miles from the launching 
site. (U)

Explorer III 26 Mar 58 Juno I 1958 5 Explorer III, the third U.S. IGY satellite,
(Jupiter Gamma was successfully launched into an orbit with
C) ETV-6 an apogee of 1,746 miles and a perigee of 121

miles. The satellite instrumentation was 
similar to that of Explorer I, with the 
addition of a tape recorder feature. On 
May 1, 1958, Dr. James A. Van Allen announced 
that scientific findings from Explorers I 
and III disclosed an unexpected band of 
high-intensity radiation extending from 600 
miles above Earth to possibly an 8,000 mile 
altitude. The Explorers also showed that 
the atmosphere at 220 miles was denser than 
predicted, that satellite temperatures would 
not be too great for humans, and that cosmic 
dust was only a small hazard to space travel. 
Explorer III transmitted data until June 16, 
1958 and re-entered the atmosphere June 28, 
1958. (S)
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SUMMARY OF LAUNCHINGS PRIOR TO OCTOBER 1958 BY SPACE PROJECTS LATER TRANSFERRED TO NASA
(All launchings were from Cape Canaveral)

(continued)

Name Date
Launch
Vehicle

Intntl.
Desig. Pad

Explorer IV 26 Jul 58 Juno 1 
(Jupiter
C) RTV-7

1958 
Epsilon

5

24 Aug 58 5Explorer V Juno I 
(Jupiter
C) RTV-8

Remarks/Results

The fourth U.S. IGY satellite was success­
fully launched by a Juno I into an orbit 
with an apogee of 1,380 miles and a perigee 
of 163 miles. Instrumentation was designed 
to measure corpuscular radiation and con­
sisted of two Geiger-Mueller counters and 
two scintillator counters. Two radios, 
powered by mercury batteries, transmitted 
information simultaneously and continuously 
utilizing the satellite's stainless steel 
skin as antennas. Explorer IV transmitted 
data until October 6, 1958 and re-entered 
the atmosphere on October 23, 1959. (S)

The fifth orbital attempt by the Army 
Ballistic Missile Agency, using the Juno 
I launch vehicle, was unsuccessful. Lift­
off was normal, but after separation of 
the first stage, its residual fuel carried 
it forward to bump and deflect from course 
the remaining three stages. They fired 
normally, but failed to carry the satellite 
into orbit. The flight lasted 659 seconds, 
on a parth northeast from Cape Canaveral. 
The satellite carried instrumentation 
designed to measure the Van Allen radiation 
belt. (U)
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SUbMARY OF LAUNCHINGS PRIOR TO OCTOBER 1958 BY SPACE PROJECTS LATER TRANSFERRED TO NASA 
(All launchings were from Cape Canaveral)

Name Date

(continued)

Launch 
Vehicle

Intntl.
Desig. Pad Remarks/Results

VANGUARD

Vanguard 
Test Vehicle

6 Dec 57 Vanguard 
TV-3

18A The first attempt by the Naval Research 
Laboratory (NRL) to orbit a test satellite 
using a Vanguard rocket with all three 
stages powered was unsuccessful when a 
mechanical failure in the propulsion sys­
tem caused it to burst into flames two 
seconds after it was fired, after lifting 
about six inches off the pad. (Previous 
Vanguard project launchings at Cape 
Canaveral were launch vehicle develop­
ment tests, not orbital attempts.) (U)

Vanguard 
Test Vehicle 
(Backup)

5 Feb 58 Vanguard 
TV-3BU

18A The second trial firing of a Vanguard 
test satellite failed as defects in the 
first stage engine control system caused 
the rocket to veer to the right and break 
into about 60 seconds after launching, 
4 miles up. The rocket was destroyed by 
the range safety officer. (U)
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SUMMARY OF LAUNCHINGS PRIOR
(All

TO OCTOBER 1958 BY SPACE PROJECTS LATER TRANSFERRED TO NASA 
launchings were from Cape Canaveral)

(continued)

Name Date
Launch
Vehicle

Intntl.
Desig. Pad

Vanguard I 17 Mar 58 Vanguard 1958 18A
TV-4 Beta 1 

(Casing) 
1958 
Beta 2 
(Satellite)

Remarks/Resuits

Vanguard I, the second U.S. Satellite, an 
aluminum test sphere 6.4 inches in diameter 
and weighing 3.25 pounds, was successfully 
launched into orbit, together with its 
50-pound carrier rocket casing, just "two 
years, six months and eight days after 
initiation of the project from scratch", 
as pointed out by John P. Hagen, NRL 
program director. Initial perigee was 
409 miles, and apogee was 2453 miles, at 
an inclination to the equator of 34.26 
degrees. Geodetic observations of its 
stable orbit determined that Earth is 
slightly pear-shaped. Although not 
actually instrumented, two transmitters 
were carried and temperatures could be 
deduced from changes in their radio 
frequencies. Satellite transmitted data 
until May 1964 and is still in orbit. (S)

Vanguard
Test Vehicle

28 Apr 58 Vanguard
TV-5

18A Attempt to orbit an instrumented satellite
20 inches in diameter and weighing 21.5- 
pounds, using a Vanguard test vehicle. 
Satellite instruments were intended to 
record X-rays, temperatures, and meteor 
data. Failure of the third stage engine 
to ignite due to faulty wiring in the 
ignition circuit resulted in the launch 
vehicle being unable to attain orbital 
speed. Satellite burned up on re-entry; 
launch vehicle impacted 1,500 miles down 
range. (U)
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SUMMARY OF LAUNCHINGS PRIOR TO OCTOBER 1958 BY SPACE PROJECTS LATER TRANSFERRED TO NASA 
(All launchings were from Cape Canaveral)

(continued)

Name Date
Launch
Vehicle

Intntl.
Desig. Pad Remarks/Results

Vanguard 
Satellite 
Launch 
Vehicle

27 May 58 Vanguard
SLV-1

18A First attempt to orbit an instrumented 
satellite using a nontest, operational 
Vanguard launch vehicle. Satellite 
instruments included meteor detectors,
solar radiation measurers, and ther­
mometers. Liftoff was normal, and 
all vehicle stages fired. However, 
improper burnout of second stage re­
sulted in too steep a climb angle and 
failure to achieve orbit. Reached an 
altitude of 2,440 miles and burned up 
on re-entry between Antigua and Africa, 
5,000 miles away. Satellite radio 
returned some data. (U)

18A Second orbital attempt using a produc­
tion Vanguard launch vehicle. Satellite 
instrumentation was the same as for 
April 28 attempt. Liftoff was normal,

26 Jun 58 Vanguard 
SLV-2

Vanguard
Satellite
Launch
Vehicle

but second stage engine cut off pre­
maturely due to low thrust chamber 
pressure. Launch vehicle demonstrated 
structural integrity when tankage with­
stood pressures exceeding design values.
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SUMMARY OF LAUNCHINGS PRIOR 
(All

TO OCTOBER 
launchings

1958 BY SPACE 
were from Cape 
(continued)

PROJECTS LATER TRANSFERRED TO NASA 
Canaveral)

Name
Launch

Date Vehicle
Intntl.
Desig. Pad Remarks/Resuits

Vanguard 
Satellite 
Launch 
Vehicle

26 Sep 58 Vanguard 
SLV-3

-- 18A Following an abortive attempt on September 
17, in which the vehicle lifted about one 
inch off the launch pedestal, then settled 
back into position when uneven release of
ground-disconnect plugs transmitted a 
spurious shutdown signal to the first 
stage engine, Vanguard SLV-3 was launched 
on this date. Liftoff was normal, and 
all stages fired. However, second stage 
low performance, possibly due to corrosive 
particles partially clogging fuel tank 
piping, resulted in the satellite not 
attaining sufficient speed to maintain an 
orbit. Although not verified by tracking 
data, the satellite may have made at least 
one complete orbit at an altitude of 265 
miles before falling into the Indian Ocean, 
approximately 9,200 miles from the launch­
ing site. The satellite contained instru­
ments to measure cloud cover, and carried 
a tape recorder to store data for a later 
release on command from a ground station. 
(U)
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Name

SUMMARY OF LAUNCHINGS PRIOR 
(All

TO OCTOBER 1958 BY SPACE PROJECTS LATER TRANSFERRED TO NASA 
launchings were from Cape Canaveral)

Intntl. 
Desig.

(continued)

Pad Remarks/ResultsDate
Launch 
Vehicle

PIONEER

Pioneer 17 Aug 58 Thor-Able- 
1

-- 17A The first attempt by the Air Force Ballistic 
Missile Division to launch a lunar probe,
using the three stage Thor-Able launch 
vehicle, was unsuccessful, due to a failure 
in the first stage engine. Liftoff was 
normal, but an explosion ripped the vehicle 
apart after 77 seconds of flight, at an 
altitude of about 10 miles. The mission 
had been designed to put 40 pounds of 
instruments in an orbit around the Moon, 
to take pictures of the backside. In 
addition to the scanning devices, the probe 
contained a magnetometer, a meteorite 
counter, and thermometers. Had the mission 
been successful, the probe would have been 
given the designation of Pioneer. (U)
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KSC HISTORICAL REPORT 
APPENDIX B

CHRONOLOGICAL LISTING OF MAJOR NASA LAUNCHINGS (ETR)

This chronological listing is designed to serve as a quick reference 
for those individuals who want to know the number of NASA launchings from 
the ETR in any particular year or combination of years. Although this 
information can be obtained from the Summary itself, it would be necessary 
to compile it by referring to the various Program sections of the document.
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APPENDIX B

CHRONOLOGICAL LISTING OF MAJOR NASA LAUNCHINGS (ETR)

YEAR NAME LAUNCH VEHICLE

1958 (4)

October 11 Pioneer I Thor-Able

October 22 Bea con Jupiter C

November 8 Pioneer II Thor-Able

December 6 Pioneer III JUNO II

1959 (11)

February 17 Vanguard II Vanguard SLV-4

March 3 Pioneer IV Juno II

April 13 Vanguard Vanguard SLV-5

June 22 Vanguard Vanguard SLV-6

July 16 Explorer Juno II

August 7 Explorer VI Thor-Able

August 14 Beacon Juno II

September 9 Big Joe Atlas-Big Joe

September 18 Vanguard III Vanguard SLV-7

October 13 Explorer VII Juno II

November 26 Pioneer Atlas-Able
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CHRONOLOGICAL LISTING OF MAJOR NASA LAUNCHINGS (ETR)
(continued)

YEAR NAME LAUNCH VEHICLE

I960 (12)

March 11 Pioneer V Thor-Able

March 23 Explorer Juno II

April 1 Tiros I Thor-Able

May 13 Echo Delta

July 29 Mercury Mercury-Atlas

August 12 Echo I Delta

September 25 Pioneer Atlas-Able

November 3 Explorer VIII Juno II

November 21 Mercury Mercury-Redstone

November 23 Tiros II Delta

December 15 Pioneer Atlas-Able

December 19 Mercury Mercury-Redstone
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CHRONOLOGICAL LISTING OF MAJOR NASA LAUNCHINGS (ETR)
(continued)

B-3

YEAR NAME LAUNCH VEHICLE

1961 (18)

January 31 Mercury Mercury-Redstone

February 21 Mercury Mercury-Atlas

February 24 Explorer Juno II

March 24 Mercury Mercury-Redstone

March 25 Explorer X Delta

April 25 Mercury Mercury-Atlas

April 27 Explorer XI Juno II

May 5 Freedom 7 (Shepard) Mercury Redstone

May 24 Explorer Juno II

July 12 Tiros III Delta

July 21 Liberty Bell (Grissom) Mercury-Redstone

August 15 Explorer XII Delta

August 23 Ranger I Atlas-Agena

September 13 Mercury Mercury-Atlas

October 27 Saturn (SA-1) Saturn C-l

November 1 Mercury Mercury-Scout

November 18 Ranger II Atlas-Agena

November 29 Mercury Mercury-Atlas



CHRONOLOGICAL LISTING OF MAJOR NASA LAUNCHINGS (ETR)
(continued)

YEAR NAME LAUNCH VEHICLE

1962 (22)

January 15 Echo (Suborbital) Thor

January 26 Ranger III Atlas-Agena

February 8 Tiros IV Delta

February 20 Friendship 7 (Glenn) Mercury-Atlas

March 7 OSO I Delta

April 23 Ranger IV Atlas-Agena

April 25 Saturn (SA-2) Saturn C-l

April 26 Ariel I Delta

May 8 Centaur Atlas-Centaur

May 24 Aurora 7 (Carpenter) Mercury-Atlas

J une 19 Tiros V Delta

July 10 Telstar I Delta

July 18 Echo (Suborbital) Thor

July 22 Mariner I Atlas-Agena

August 27 Mariner II Atlas-Agena

September 18 Tiros VI Delta

October 2 Explorer XIV Delta
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CHRONOLOGICAL LISTING OF MAJOR NASA LAUNCHINGS (ETR)
(continued)

YEAR NAME LAUNCH VEHICLE

1962 (continued)

October 3 Sigma 7 (Schirra) Mercury-Atla s

October 18 Ranger V Atlas-Agena

October 27 Explorer XV Delta

November 16 Saturn (SA-3) Saturn C-l

December 13 Relay I Delta

1963 (10)

February 14 Syncom I Delta

March 28 Saturn (SA-4) Saturn 1

April 2 Explorer XVII Delta

May 7 Telstar II Delta

May 15 Faith 7 (Cooper) Mercury-Atlas

June 19 Tiros VII Delta

July 26 Syncom II Delta

November 26 Explorer XVIII Delta

November 27 Centaur Atlas-Centaur

December 21 Tiros VIII Delta
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CHRONOLOGICAL LISTING OF MAJuk NASA LAUNCHINGS (ETR)
(continued)

YEAR NAME LAUNCH VEHICLE

1964 (17)

January 21 Relay II Delta

January 29 Saturn (SA-5) Saturn 1

January 30 Ranger VI Atlas-Agena

March 19 Beacon-Explorer A Delta

April 8 Gemini 1 Gemini-Titan II

April 14 Fire I Atlas D

May 28 Saturn (SA-6) Saturn 1

June 30 Centaur Atlas-Centaur

July 28 Ranger VII Atlas-Agena

August 19 Syncom III TAD (Thrust Augmented Delta)

September 4 0G0 I Atlas-Agena

September 18 Saturn (SA-7) Saturn 1

October 3 Explorer XXI Delta

November 5 Mariner III Atlas-Agena

November 28 Mariner IV Atlas-Agena

December 11 Centaur Atlas-Centaur

December 21 Explorer XXVI Delta
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CHRONOLOGICAL LISTING OF MAJOR NASA LAUNCHINGS (ETR)
(continued)

YEAR NAME LAUNCH VEHICLE

1965 (23)

January 19 Gemini 2 Gemini-Titan II

January 22 Tiros IX Delta

February 3 OSO II Delta

February 16 Saturn/Pegasus I (SA-9) Saturn 1

February 17 Ranger VIII Atlas-Agena

March 2 Centaur Atla s-Centaur

March 21 Ranger IX Atlas-Agena

March 23 Gemini 3 (Grissom and Young) Gemini-Titan II

April 6 Intelsat I (Early Bird I) TAD

May 22 Fire II Atlas D

May 25 Saturn/Pegasus II (SA-8) Saturn 1

May 29 Explorer XXVIII Delta

June 3 Gemini 4 (McDivitt and White) Gemini-Titan II

July 1 Tiros X Delta

July 30 Saturn/Pegasus III (SA-10) Saturn 1

August 11 Centaur Atlas-Centaur

August 21 Gemini 5 (Cooper and Conrad) Gemini-Titan II

August 25 OSO-C Delta
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1966 (30)

CHRONOLOGICAL LISTING OF MAjGFiJASA LAUNCHINGS (ETR) 
(continued)

YEAR NAME LAUNCH VEHICLE

1965 (continued)

October 25 Gemini Target Vehicle Atlas-Agena

November 6 Explorer XXIX TAD

December 4 Gemini 7 (Borman and Lovell) Gemini-Titan II

December 15 Gemini 6 (Schirra and Stafford) Gemini-Titan II

December 16 Pioneer VI TAD

February 3 Essa I (TOS) Delta

February 26 Apollo 1 (AS-201) Saturn IB

February 28 Essa II (TOS) Delta

March 16 Gemini Target Vehicle Atlas-Agena

March 16 Gemini 8 (Armstrong and Scott) Gemini-Titan II

April 7 Centaur Atlas-Centaur

April 8 0A0 I Atlas-Agena

May 17 Gemini Target Vehicle (failed) Atlas-Agena

May 25 Explorer XXXII Delta

May 30 Surveyor I Atlas-Centaur

June 1 Gemini Target Vehicle (ATDA) Atlas

June 3 Gemini 9 (Stafford and Ceman) Gemini-Titan II
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CHRONOLOGICAL LISTING OF MAJOR NASA LAUNCHINGS (ETR)
(continued)

YEAR NAME LAUNCH VEHICLE

1966 (continued)

June 6 0G0 III Atlas-Agena

July 1 Explorer XXXIII TAD

July 5 Apollo 2 (AS-203) Uprated Saturn 1 (IB)

July 18 Gemini Target Vehicle Atlas-Agena

July 18 Gemini 10 (Young and Collins) Gemini-Titan II

August 10 Lunar Orbiter I Atlas-Agena

August 17 Pioneer VII TAD

August 25 Apollo 3 (AS-202) Uprated Saturn 1

September 12 Gemini Target Vehicle Atlas-Agena

September 12 Gemini 11 (Conrad and Gordon) Gemini-Titan II

September 20 Surveyor Atlas-Centaur

October 26 Intelsat II-A (Pacific) TAD

October 26 Centaur Atlas-Centaur

November 6 Lunar Orbiter II Atlas-Agena

November 11 Gemini Target Vehicle Atlas-Agena

November 11 Gemini 12 (Lovell and Aldrin) Gemini-Titan II

December 6 ATS-1 Atlas-Agena

December 14 Biosatellite I TAD
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CHRONOLOGICAL LISTING OF MAJ~NASA LAUNCHINGS (ETR)
(continued)

YEAR NAME LAUNCH VEHICLE

1967 (19)

January 11 Intelsat II-B (Pacific) TAD

February 4 Lunar Orbiter III Atlas-Agena

March 8 OSO III Delta

March 22 Intelsat II (Atlantic) TAD

April 5 ATS-II Atlas-Agena

April 17 Surveyor III Atlas-Centaur

May 4 Lunar Orbiter IV Atlas-Agena

June 14 Mariner V Atlas-Agena

July 14 Surveyor IV Atlas-Centaur

July 19 Explorer XXXV TAD

August 1 Lunar Orbiter V Atlas-Agena

September 7 Biosatellite II TAD

September 8 Surveyor V Atlas-Centaur

September 27 Intelsat II (Pacific-2) TAD

October 18 OSO IV Delta

November 5 ATS-III Atlas-Agena

November 7 Surveyor VI Atlas-Centaur

November 9 Apollo 4 (AS-5O1) Saturn V

December 13 Pioneer VIII and TTS-1

B-10
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CHRONOLOGICAL LISTING OF MAJOR NASA LAUNCHINGS (ETR)
(continued)

YEAR NAME LAUNCH VEHICLE

1968 (6)

January 7 Surveyor VII Atlas-Centaur

January 22 Apollo 5 (AS-204) Saturn IB

March 4 OGO V Atlas-Agena

April 4 Apollo 6 (AS-502) Saturn V

August 10 ATS-IV Atlas-Centaur

September 18 Intelsat III TAD

Total launchings, October 1, 1958 - September 30, 1968 - 172
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i.A i’C . FT.i'JUT
Hc.;i

r r-zr MAX 1.141 IM
. Sit ...fe

OBjgarivES

..... , .1. ,rirr. -,i- ...... _rY
I. Voicei Ly 

. . (fpg)_
Speed
(ffph.)

A „ 0/ 7 >9 1- 1- 5 Cressfiell .79 765 >22 3’,7;0 Systems CO.
9/1?/59 2- 1- 3 Cross?1 eld 2.11 2, Oh 3 1, t-B *?P,3hl Systems CO.
IC/17/59 2- 2- 6 CrossfieId 2.15 2,081 1, 61, . 81 Systems CO.
LI/ 5/59 2- Z- 9 Crcssfield 1.00 966 660 h>,>62 Systems CO.

i960
1/23/60 1- 2- 7 Crcssfield 2.53 2, Mt? 1,669 66,8!.!,
2/11/60 2- b- 11 Crcssfield 2.22 2,150 1/466 68,116
7/17/60 2- 5- IS Cross field 1.57 1,519 1,036 h2,6bO
3/17/60 2- 6- 13 Crossfield 2.15 2,081 1,1-19 52,610 Investigate maneuverability.
</^;/60 1- Z- 3 Walker 2.00 1,236 1,320 b 8,630 Pilot CO.
5/29/6O 2- 7- 15 Crcssfield I.96 1,896 1,293 19, ?ZL Cold soak flight to simulate a Wendover

launch.
3 7 31/6-0 2- 8- 16 Crcssfield 2.03 1,965 1.3-10 51.356 3-1/2 -5g pullouts.
U/13/60 1- b- 9 White 1.9^ 1,839 1,25^ b-8,000 Pilot CO.
h-/19/60 1- 5- 10 Walker 2.56 2, U77 1,689 59,-96 Pilot CO.
7/ 6/60 1- 6- 11 White 2.20 2,129 1,1*52 60,93? Pilot CO.

-7 / ' Ou 1- 7- 12 Walker 3.1? 3,096 2,111 *’7 8?2 Pilot CO.
5/19/60 1- 6- 13 White 2.31 2,332 1, 590 108,997 Pilot CO.
5/?6/6o 2- 9- 19 Crcssfield 2.20 2,129 1,152 51,282 Ballistic control system CO; telemetry

data from pressure suit.
f ^/6o .1- 9- 17 Walker 3*31 M31 2,196 78,112

’ c/12/60 1-10- 19 White <2. >2 2, 596 1, 1 1 lie,7 00 Pa c •
8/19/60 1-11- 21 Walker 3.13 2,912 1,986 75,982 Test aerodynamic heat buildup.
9/10/60 1-12- 23 White 3 .23 3,200 2,182 ■’9,861 8 & C tests.
9/23/60 1-13- 25 Peterson 1.68 1,625 1,108 53,013 Pilot CO.

IC/20/60 1-lb- 27 Peterson 1.9U 1,877 1,280 53,200 Pilot CO.
10/28/60 1-15- 28 McKay 2.02 1,955 1,333 50,700 Pilot CO.
11/ b-/6o 1-16- 29 Rushwcrth 1.95 1,887 1,287 bo,900 Pilot CO.
11/15/60 2-10- 21 Crossfield 2.97 2,87b- 1,960 81,200 Engine CO.

11/17/60
11/22/60

1- 17- 30
2- 11- 22

Rushwcrth 
Crcssfield

1.90
2.51

1,839 1,25b
1,656

5U,750 
61,900

Pilot CO.
Restart and throttle test.

11/30/60 1-18- 31 Armstrong 1.75 1,69k 1,155 b8,8bo Pilot CO.
12/ 6/60 2-12- 23 Crossfield 2.85 2,758 1,881 53,37^ Restart tests.
12/ 9/60 1-19- 32 Armstrong 1.80 l,7k2 1,188 50,095 Pilot CO.

b'EMKLS

Plaimel glide fl i glit-.
F trst re.we red f light.

Engine fire; fuselage structural 
failure on landing.

First gc ve r nme nt f 1 i ght.

Ventre 1 fin failed tc wrrk er. 
actuation.

Fastest epeed a11ained ir. a pi leted 
craft.

Mazirr./im alrl*j.ie tc ii e .

First flight with XLR99 design 
engine.

First restart with XIB99 iesign 
engine.

Final MAA test flight.
First flight with Q-5all "hot 

nose."



) DATE

1961

3/ 7/61 
3/30/61 
1/21/61 
5/25/61 
6/23/61 
>3/10/61 
9/12/61

9/26/61 
10/ 1/61

I Z61 -LU/ X / O

11/ 3/61

12/20/61

1962
1715762

1/17/62 
1/ 5/62 
1/19/62

1/20/62

1/30/62 
5/ 8/62 
5/22/62 
6/ 1/62 
6/ 7/62 
6/12/62

6/21/62

X-15 Flight Tog 1959-1968

FLIGHT 
a

PILOT MAXIMUM

inch Velocity Speed Alt N ude

.__ _ (/bsL. (U'l ..C.ft-L

OBJECTIVES

1-20- 35 McKay 1.88

1-pi- z6 White 3.50

2-13- 26 White ll. 13

2-11- 28 3.95

2-15- 29 VTn ire 1.. 62

2-16- 31 Walker '4.95

2-17- ^3 White 5.27

1-22- 37 Detersen 1.11

2-18- 71 WaIker 5.21

2-19- 35 Petersen 5.30

1-23- 3° Rushworth 1.30

2-20- 36 Wh ite 5.21

1-21- UO WaIker 5.71

2-21- 3” White 6.01

5- ” - Armstrong 3.76

1,776 
3,336 
1,260 
1,018 
1,508 
1,850 
5,281 
1,011 
5,306

5,280
1,150
5,Z18

5,720

1,211 
2,2/5 
2,905 
2, 760 
3,071 

3,307 
3,603

3,600
2,830
3,617

3,900

1-25- 11 ~et ersen .97 0U6 <15

? - 2 - 3 Armstrong 5.51 5,522 3,765

3- 3- " Armstrong 1.12 1,180 ?,35O

1-26- 16 Walker 5.69 5,670 3,886

3- 1- 8 Armstrong 5-31 5,557 3,789

1-27- 18 Walker 1.91 5,H7 3,189

2-22- 10 P. Ashworth 5.31 5,168 3,521

1-28- 19 Rushworth 5-03 5,062 3,150

2-23- 13 White 5.12 5,390 3,675

1-20- 50 Walker 5-39 5,385 3,672

3- 5- 9 White 5.02 5,158 3,517

3- 6- 10 White 5.08 5,3*40 3,611

Pilot CO.
Pilot CO.
Systems CO.
Test heat buildup.
Test heat buildup.
Test heat buildup. 
Test heat buildup. 
CO at half throttle 
Test heat buildup.

Test heat buildup.
S & C tests with lower ventral removed.
St idy use of ballistic control and 

reentry characteristics.
Determine controllability without 

automatic SAS: study pressures 
and friction.

Achieve design speed; evaluate naming 
without SAS.

Systems CO.

133,590 
18C,000 
151,000

500

217,000
->0,100

100,100
132,600
103,600
181,600

216,700

0 £ 0 tests with high ar pie- atta--'*: 
study aerodynamic next _ .

Systems CO.
Systems CO.
Eval'xate new backup pilot control 

system.
Evaluate MH self-adaptive flight rent re 1 

system. .
Achieve design altitude (255,000 ft.).

Study aerodynamic heating.
Study boundary layer flew.
Evaluate alternate SAS.
Study air flow over surfaces.
Pilot CO in No. 3 X-15; evaluate new 

adaptive control system.
Pilot CO in No. 3 X-15; evaluate new 

adaptive control system.

last IP 11 flight.
First government Xia 99 flight.
Maximum altitude to late.

Maximum speed to

Loss of fuel pressure, leak in
in pressure cut flight snori 

1,0 _)0°F a oh - eve n.
Flight made with lower ventral off

Design altitude flight.



Table A-VX-2

A i'E FLIGHT 
Ho.a

PILOT
Mach

MAX L’MUM
Velocity Speed ~AUitnde

---- *—*-***- —• — —-————---
(rpn) LiL. _£ct

1962
6/27/62 1-30- 51 Walker 5.92 6,019 1, 10*+ 123,700
6/29/62 2-21- 11 McKay 1. 95 1, 810 3,280 83,200

■ <16/62 1-31- 52 Walker 5.37 5,388 3,67'1 107.oop

7/17/62 3- 7- 1+ White 5.+5 5,620 3,832 311,750

7/19/62 2-25- 15 McKay 5.18 5,095 3,171 85,250

'/'I'.- /6‘2 1-32- 53 Armstrong 5.71 5,837 3,9'80 98. TOO

Q/ p/6? 3- 8- 16 Walker 5.07 5,0+2 3,+38 111,500
0/ 8/62 2-26- 16 Rushworth i.io 1,316 2,9+3 90,877

S/11/62 3- 9- 18 Walker 5.25 5,+95 3,7+7 193.600

ysc/ea 2-27- 17 Rushworth 5.21 5,183 3,53+ 88,900

8/29/6? 2-28- 2+8 Rushworth 5.12 5,195 3,++7 97,200

9/28/62 2-29- 50 McKay 1. 22 +,255 2,765 65,200

10/ 1/6S 3-10- 19 Rushworth 5.17 5,123 3,+93 112,200

10/ 9/62 2-30- 51 McKay 5-16 5,+50 3,716 130,200
10/23/62 3-11- 20 Rushworth 5.17 5,520 3,76+ 13+,500
11/ 9/62 2-31- 52 McKay 1.19 l,+9+ 1,019 53,950

12/14/62 3-12- 22 White 5.65 .5,+88 3,7+2 111,100

12/20/62 3-13- 23 Walker 5.73 5,563 3,793 160,100

X-15 Flight log 1959-1968

OMCTIVVS

Stability tests at high angles of attack.
Evaluate heating rates at lew angle of 

attack and low mach number.
5U ability test with alternate SAS: study 

ae redynamic drag.
Attain design altitude (280,000 ft.) 

using MH self-adaptive flight 
control system.

Evaluate heating rates at. low angles of 
attack and high speed.

Evaluate aerodynamic stability and drag 
handling qualities.

Evaluate fixed gain modification.
:Measure aerodynamic heating at moderate 

velocity, low altitudes, and moderate 
angles of attack.

Evaluate new reentry technique and 
control characteristics cf adaptive 
control system.

Measure aerodynamic heating at relatively 
high speeds and moderate angles cf 
attack.

Measure aerodynamic heating at moderate 
speeds and high angles of attack.

Investigate heat transfer rates at lew 
angles of attack and relatively lew 
airspeeds; investigate stability with 
lower ventral fin removed.

Pilot CO; stability test with ventral 
off.

Stability tests with ventral off.
Stability test with ventral off.
Stability tests with ventral off.

Stability test; uv photometer and 
heading vernier CO.

Stability test with ventral off.

REMARKS

Highest speed achieved.

FAI world altitude record

E?g lata successfully Telemetered

A l! s j.c sc?cuen— I xighns w’_oncut icw 
veoh rai.

Emergency landing on Rogers fry 
Lake elter engine power failure 
Plc ■ e badly ia-maged ty skid.



)
j.V'TE PT .TORT 

No. *

1963
1717/6Z 3-11- si Wh 1 Ker

1/11/63 1-33- 5*» Rushworth

V18/63 ■ 3-15- ?5 w»1ker

u/25/63 1-3U- 55 McKay

5/ 2/63 3-16- ?6 Walker

5/1’1/63 3-17- 28 Rushworth

5/15/63 1-35- 56 McKay

■ ^29/63 3-18- 29 Walker

6/18/63 7 _ p 3 _ 7,Q R .ishworth

6/25/63 l-3§- 57 Walker

6/27/63 3-20- 31 Rushworth

7/ 9/63 1-37- 59 WaLker

7/18/63 1-36- 61 Rushworth

7/19/63 3-21- 32 Walker

6/22/63 3-22- 36 Walker

10/ 7/63
i n /on /(b-?

1-39- 63 
i-Un- gif

Engle 
Thompson

Table A-VI-?. X-15 Flight Tog I959-1968

_____________ ____ MAXIMUM ... OBJECTIVES
Ma-‘h Velocity Speed Altitude

(fps) (n.ph) (.Ct.)

5. Uf 392 3,6/r 271,700 Investigate ventral off altitude buildup
ir experiment.

U.L5 U.20O 2,861 7k,koo Measure optical degradation caused by 
shock waves, air flow; and other 
aerodynamic turbulances.

5.51 5,529 3,770 92.500 Investigate heat-transfer rates and 
air flow.

5.32 5,359 3,65U 105,500 Measure photographic distortion at high 
speeds.

U.73 5,115 3,U88 900,too Measure uv and ir radiation: evaluate 
air flow at high angles of attack.

5.20 5,280 3,600 95,600 Measure aerodynamic heating rates by 
X-15 skin absorption.

5.57 5,655 3,856 121,2’00 Measure air flew with traversing probe.

5.52 5,658 3,858 92,000 Measure heat-transfer rate at low angles 
of attack; check control with 
automatic dampers off.

1.97 5,190 3,539 223,700 Gather vertical tail pressure data; 
aIt it ;de bui1dup.

5.51 5,736 3,911 111,800 Boundary layer measurements; study of 
local air flew.

U.89 5,023 3,U25 285,000 Familiarize pilot with high-altitude 
flight.

5.07 5,325 3,631 226,Uoo Measure air pressures at varying 
distances from aircraft skin.

5.6Z 5,756 3,925 IOU,SOO Determine stability with automatic 
controls off.

5.50 5,UU1 3,710 3U7,800 Pilot altitude buildup; measure altitude 
density; ir and uv experiments.

5-56 5,56U 3,79U 35U,2OO S & C tests in extreme ranges of 
flights; test new altitude predictor 
using an internal computer.

U.S1 k, 156 2,83k 77,600 Pilot CO.
U.10 3,9^0 2,712 7U,U00 Pilot CO.

REMARKS

X -15 ’ s highe st aIti tude ' ithcut 
ventral tail fin; first civilian 
flight above 50 mi.

1st test advanced research program.

First test of new < meter.

1 >6 hi ph faster and 2c. ' ?3 ft. higher 
than planned recause of lc error 
in f1i ght angle.

Inner panel of left windshield 
■racked.

First such test without ventral 
tail fin.

Nitrcgen-filled balloon for altitude 
density measurements failed to 
eu*ect.

Altitude ce?cri.



> j Ji jt h g 1959 - 1968

FLIGHT El LOT MAXIMUM
No.a Much Velocity 

. (kos)
Speed 
(mph)

3-23- 39 Rushworth h.’iO U.290 2,925

1-1*1- 65 Engle 4.75 1*, 819 3,286

3-21*- 1*1 Thompson Mi* 4,354 3,310
1-1*2- 67 Rushworth 6.06 5,893. 1*,O18

1-1*3- 69 Engle 5.32 5,303 3,616

3-25- 42 Thompson 1* .02 4,754 3,242

1-1*1*- 70 Rushwcrth 5.3I* 5,326 3,618

3-26- 63 Thompson 7.29 5,161 3,519

3-27- 1*1* McKay 5.11 U, 97U 3,392

1-1*5- 72 Rushworth 5.63 5,749 3,920

1-46- 73 Engle 5.01 5,286 3A68

1-47- 74 R Ashworth 5.72 5,728 3,906

3-OS- 1*7 McKay 1*. 66 4,523 3,081*

1-1*3- 75 Engle 5.02 5,124 3,494

Z-29- 1*8 Thompson 2.90 2,735 1,865

Alt It Ude
OBJECTIVES

82, 300 Measure heat transfer and damper off
stability.

90.800 Pilot CO; stability tests at high
speeds.

89,POO Pilot familiarization.
101,600 Delta cross-range indicator; CO; measure

photographic distortion at higher 
speeds.

139,900 Evaluate stability during reentry with 
Sas and Asas shut off.

71,000 Investigate heat-transfer rates with 
sharp-leading-edged vertical tail.

107,U00 Investigate heat-transfer rates with 
sharp-leading-edged vertical tail.

76,600 Investigate heat-transfer rates with 
sharp-leading-edged vertical tail.

76,000 Record noise of turbulent air to aid 
prediction of metal fatigue.

101,600 Test optical degradation caused by 
temperatures to l,200°F with camera 
■in fuselage.

If5,000 Pilot altitude buildup; continued
optical degradation studies.

101,600 Determine effect of shock waves on 
photography.

72.800 Measure skin-friction and heat-transfer
rates with sharp-leading-edged 
vertical tail; measure boundary 
layer noise.

195,800 Pilot altitude buildup; continued 
optical degradation studies.

61*,200

REMARKS

Altimeter, air-speed, and rate-cf- 
climb instruments failed at peai 
of flight.

100th X-15 flight.

Premat’;.re engine shutdown because 
ma If auction in engine centred 
Sjstem; emergency landing on 
Cuddeback Dry Lake.



:p., , i . <-:j. ,<~15 Flight Log 1959“ V?68

DATE

196b

6/ V\A' 'l

7/ 6M

7/oq/6b 
S/1Z/6U

8/lb/6b

2-32- 55 Rus! iworth b.59 H, 552 3,10b

j-5j- n McKay h.Q6 >1,3.39 3. 33b

z-30- 50 Engle 5-05 5,162 3,520

3-31- 52
3-32- 53

Engle
Thompson

5.38
5.2h

5,313
5,181

3,623
3,535

2-33- 56 R' ishwerth 5.23 5,265 3,500

OBJECTIVES

8'3,300 Systems 00.

Stellar photography test.

1/0.tOO First test of infrared horizon scanner; 
pilot CO of adaptive control system.

-^,00) Ablative materials test.
, 7.J0 Measure atmospheric friction n 

structural components.
1O3,3OC Reqaalifleation tests.

bj2b/oh 0 _ Me ha'.'

9/ 3/Lb z-zb- 55 Thompson

9/28/64 3-35- 53 Engle

9/20/6U 
: 715/6b

2-3-'-- 57 F ushworth 
McKay

Measure heat-transfer rates and. 
boundary layer noise.

Measure heat-transfer rates and 

boundary layer noise.
Test protective coating on .underside 

of plane’s tail.
Requalification test.
TO of new equipment: evaluate - 

characteristics of wing-tip peds.

10/3O/6h
ll/32/6b

3-36- 59
2-35- 62

Thompson 
McKay

12/ 9/6U 3-37-60 Thompson

12/10/6b 1-51- 81 Engle

12/22/6U z-z3- 61 Rushworth

b.66
b.66

U,565
>+,530

3,113
3,089

8b,600
87,200

5.U2 5,1)60 3,723 92, bOO

5-35 5,390 3,675 113,200

5-55 5,269 3,593 81,200

Revised landing gear system CO.

Check air flow around nose; heating 
caused by skin friction and boundary 
layer air flow at different 
velocities and angles of attack.

Test densitron and daytime sky background 
experiments in wi.ng-tip pods; sample 
density of upper atmosphere; CO of 

inertial guidance system.
Test skin friction at high speeds and lew 

angles of attack; obtain data on 
ablative materials.

First flight of rebuilt Me. 2 
aircraft; first captive flight 
since Nov. 1962 landing accident 
had 1 een 6/15/6’*.

Guidance equipment fat lire seconds 
after launch; pilot was forced 
i o cut back speed ano a it it-ide.

2nd flight since modifications; nose 
wheel popped out at So,GO) ft. 
but performed normally during

for high altitude flight research 
new Ho ne; ~*e i 1 i nert 1 ?. - gui lance 

system.
Mew inertiax ^iis. ._e = ? - - ~ •
?}- eckeci modi fi cat ic ns ma ie cc preven 

pre.manure descent " - ncse •



DATE FLIGHT 
No.a

PILOT MAXIMUM
Mach Velocity

(fps)
. Speed Altitude

(ft.)

1965
3-Z9- 62 Thompson 5.U8 5,445 3,71s 99,hOO

2/ 2/65 3-40- 63 Engle 5-71 5,698 3,886 98,200
2/17/65 2-36- 63 Rushworth 5.27 5,149 3,511 95, 100

2/26/65 1-52- 85 McKay 5-lt0 5,500 3,750 153,600

3/36/65 1-53- 86 Rushworth 5.17 5,251 3,580 101,900

4/23/65 z-11- 6h Engle 5.U8 7 3^ 3 3,657 70,700

h/28/65 2-Z7- 6h McKay U.80 h, 732 3,260 92,600

5/13/65 2-30- 06 McKay 5-17 5,193 3,541 102,110

5/25/65 L — 38 Thompson U.87 5,213 ■ 3 Ale 179, -800

5/28/65 3-t§- 65 Engle 5.17 5,596 3, "A 209,600

6/16/65 3-13- 66 Engle U.69 h,993 3,hOh 2hh,700

6/17/65 1-55- 69 Thompson 5.1U 5,193 3,5'hl

6/22/65 2-Z9- 70 McKay. 5.61 5,776 3,938 155,900

6/29/65 3-lX- 6? Engle U.9h 5,033 3,432 280,600

7/ 8/65 2-h0- 72 McKay 5.19 5,366 3,659 212,600

7/20/65 3-45- 65 Rushworth 5.h0 3,706 105,hOO
8/ 3/65 2-U1- 73 Rushworth 5-14 5,283 3,602 208,700

8/ 6/65 1-56- 93 Thompson 5.15 5,183 3,534 103,200

OBJECTIVES

Collect air-flow data; record skin­
friction measurements.

Ablative materials test.
Collect data for several research 

programs.
Revised landing gear CO; pilot 

altitude buildup.
Ir scanner experiment; Honeywell 

inertial guidance system CO.
Collect data for heat-transfer 

experiment.
Collect data on landing gear 

modification; LLC tests.
8 L C tests, s*ar tracker CO, collect 

data on advanced landing dynamics, 
and CO of landing gear modification.

CO of Honeywell inertial guidance 
system, MET horizon photcmeter, Pace 
transducer, Ras mcdifleaden: pilot 
altitude buildup.

Collect data on NSL radiometer, Langley 
scanner, and boundary layer noise.

Measure uv radiation and boundary layer 
noise.

Measure ir radiation; ?C of new inertial 
guidance system.

Obtain data on star tracking cameras; 
modified landing gear CO; LLC 
tests; collect data on aid.

Measure earth’s horizon with scanning 
device.

Verify theoretical data on physical 
composition cf stars.

Obtain data with ir scanner.
Obtain Ras data; uv photographic 

experiment CO; study aid; pilot 
altitude buildup.

Obtain data on ir scanner; S’& C tests.

Right hand main skid extended 
d'lring flight.

Photographed Gamma Cassiopeiae with 
fc ir 27-rjr: cameras.



Table A-VI-2* X-15 Flight log 1959-1968

FLIGHT PTLOf
v- anO .

________  MAXTMJJM_.... .
Mach Velocity Speed Altitude

. G*ps)_ ), (l't.).

OPTECTIVES

6/10^65
3-U6- 70 Engle 5.20

- 'Co /6^ 1-57- 06 Tlx mips on 5.11

8/ 26/65 3-to 71 Rushworth 1. 79

o / 2/65 2-U2- 71 McKay 5.16

1-58- V Rushworth 5 • 22

-/lh/65 3-18- 72 McKay 5.01
x - "D- "?C Rushworth 5.18

9/28/65 3-19- 73 McKay 5-26

/, * ■ K 1-60- 99 Knight 1. 06
V12/65 3-50- 71 Kn i ght 1.62

10.'?5 3-51- 75 McKay 5*0c

11/ 3/65 2-13- 75 Rushworth 2.31

11/ 1-62-103 Dana 1.22

5,206 3,550

5.1U9 3,511

1, 3, to?

5,llo 3,511

5.1 ■v? 3,515

5,1?? 3,515
5,199 3,515
5,100 3,662

1.01? 2,^61
-.599 3,136
5,250 3,560

- , 7>O2 7 , K77

2,1)0 1,132

1,09? 2,795

271,000

211,100

239,600

239,800

97,290

239,000 
1.00,300 
295,600

76,600
91,100

266,500

236,900

70,600

80,200

Obtain data on boundary layer noise and 
reentry maneuvering techniques.

Obtain data for MIT horizon scanner 
program; S L C tests.

Obtain data or. NSL scanner; measure 
boundary layer noise.

Obtain Fas data; uv photography 
experiment CO; study aid; pilot 
a I* i t': de b ui 1 d up.

C’ bain iata or. ir scanner and ablative 
coatings.

Pilot altitude buildup.
Cbtai“ data o ir scanner.
Measure boundary layer noise; test 

horizon scanner; measure aerodynamic 
and structural loads on horizontal 
tail surfaces.

Filo- CC.
Pilot CC.
CC of modified horizon scanner and 

device for measuring microscopic 
atmospheric pressure.

detain data on HSL scanner, boundary 
.Layer nc_se, anu ncruzc'-tal 
stabilizer loads.

Test inflight tank ejection procedure 
and tank-recovery systems of two 
external propellant tanks.

Pilot CC: CC of modified horizon 
scanner and device for measuring 
microscopic atmospheric pressure.



••..cl ' A--V I ~ . X- 15 Flight Log 1959-1963

DALE FLIGHJ
No.a

pilot
Mach

MAXI
Velon tty 
...(fps)

101
Speed"* 
tel

Alt itude
( ft.)

L9o6 
57^766 1-63-109 McKay 2.21 2,103 1,939 69,900

5/18/66 
7/ V66

2-99- 79
2-95- 81 -

Rushworth
Rushworth

5.93
1.70

5,911
1,500

3,669
1,023

99,000
99,600

7/12/66 1-69-10? Knight 5.39 5,500 3, f50 130,jOO

7/18/66 Z-52- 73 Para 9./1 9, fl 9 ) ,9X8 . 100

f/Zl/66 2-Ue- S'3 Knight 5.12 5,300 3,619 1?2,300

7/28/66 1-65-108 McKay 5.19 5,900 3,682 291,800

8/ 3/66 2-97-69 Knight 9.65 5,099 3,993 29?,000

8/ 9/66 3-53- 79 Dana 5.39 5,900 3,682 132,700

6/11/66 1-66-111 McKay 5.06 5,1^9 3,5U 251,000

8/12/66 2-96- 85 Knight 9.90 5,093 z,9?3 231,000

OBJECTIVES

Ventral on S & C tests.
Systems CO.

Pilot CO; electrical loads, nonglare 
glass, stick kicker, and window 
shade tests.

Pilot CO; MH Inertial system, stick 
k i ck»!r CO; *ockp i t display 
evaluation; horizontal tail loads 

test.
Pilot altitude buildup; star tracxer CO; 

alternate pitot static system: Martin 
ablative tests: base drag study.

Pace transducer; micrcmetecrcid 
collection; horizon scanner, 
electrical loads, nonglare glass 
tests; sky brightness experiment; 
stick kicker evaluation.

Star tracker experiment; pilot altitude 
buildup; alternate pitot static 
system test; base drag study.

Star tracker experiment; pilot altitude 
buildup; alternate pitot static 
system test; base drag study.

Micrometeoroid collection; horizon 
scanner, electrical loads, and wing­
pod flutter tests; rarefied gas, sky 
br i ght ne s s experiment s.

Star tracker experiment; base drag 
study; alternate pitot static system 

test.

REMARKS

Premature engine shutdown after 
ammonia fuel pump rupture. 
Emergency landing on De Lama r Dry 
Lake, Nev.

Erroneous indication that Na 3 was 
not flowing cut of tank; first 
flight with full external tanks; 
emergency landing at Mud Laxe.



DATE FLIGHT
No .a

PILOT

1 
V
O

! 
voi^t 

!1 
r'-4

!

3-5-U- .80 Dana

5/25/66 1-67-112 McKay

8/ZL/66 2-U9- 86 Knight

9/ b/66 1-68-113 McKay

-L— OC 3-15- Q2 Dana

I-69-II6 Adams

Table A-W-2.

MAXIMUM
Much Velocity 

... (■ llul_
S peed 
Lsb&I

Altitude

5.20 199 3,5!*5 178,000

G , OO 5,1U? 3,511 257,500

5.21 5,3 JO 3,61b 102,200

2.bb 2,309 1,636 73,200

5.11 5.250 3,5-80 251,200

3. DO .2,899 1,977 i75,100

X-1Z Flight Lots 1959-1968

OBJECTIVES

Altitude buildup; boundary layer noise, 
horizontal tail loads, heat transfer 
panels, optical background, cockpit 
display tests.

Micrometeorcid collection; measurement 
cf intensity and spectral distribution 
of daytime sky conditions; horizon 
scanner, electrical loads, and wing­
ped flutter tests; rarefied gas, sky 
r: ghtness experiments .

Heat tests; case-drag studies; ventral 
on S & C, ablative materials, and 
w I ’ > r -1 ' r a ■ ' o e 1 e r c me t e r t e s t s .

Horizon scanner, electrical loads, 
horizontal stabilizer tests.

1’ it a de 1 ui 1 dap: micrc-metecroid 
collection; solar spectrum 
experiments; dual-channel radiometer: 
Face transducer, wing-tip pod 
accelerometer tests.

Pilot OC.

11/ 1/66 3-56- 83 Dana 5-3b 5,500 3,752 306,900

11/18/66 2-50- 89 Knight 6.33 6,233 ^,SS2 98,900

11/29/66 3-57- 86 Adams b.65 b,699 3,22^ 92,100

Micr-dmetecrcid collection, dual­
channel radiometer, wing-tip pod 
accelerometer tests; precision 
altitude and alert computer CC; sky 
brightness experiments; cockpit 
display test.

Handling and external tank separation 
characteristics; ablative tests; base 
drag studies.

Pilot CC; micrometeoroid collection; 
accelerometer, cockpit display, 
accelerometer, Pace transducer tests: 
sky brightness experiments.

REMARKS

’•' .el ma1fun jt ion; emergency
landing at Smith’s Ranch, Nev,

7 -1 tank unported 90 sec. after 
Launch; emergency landing at 
ludietaok Dry Lake, Calif.

cpeed record for X-15; first 
successful use of full external 
prepeIlant tanks.



) DATE FLIGHT PILOT
Wo.a

1967
3/22/67 1-(0-119 Adams

4/26/67 3-58- 87 Dana

4/28/67 1-/1-121 A ?.ams
5/ 6/67 2-51- 92 ’Knight
5/1s/67 3-59- 39 Tana
6/15/67 1-/2-115 A bums
6/22/67 3-60- 90 Dana
6/29/67 l-^-l'X? K.i/nt
,7'20/6 r 3-61- 91 Dana
3/ 7/67 2- c- 93 Knight

8/21/67 p - Knight
6/25/67 3-62- 92 A lams

10/ 3/67 2-53- It?.. d. ex/. w

10/14/67 3-63- 94
10/17/67 3-64- 95 Knight
11/15/67 3-65- O'7 • Adams

_______  MAXIMUM
Ma<*h Velocity r peed A Li ’.i - le
 (fps) (mph) .

5.68 3,815 135,000

5.32 3,682
4.83 3,239 96, 00
4.8)i ^,205 1, 0QO
5.12 3.520 ■ 30c
5.34 3,682 82,200
4.1/ -08,000
5.94 3 , 0 "6.300

4.88 3,5L 5 <60-265,900

5.35 3,386 350,000
5.16 3,813 2/7,000

X-15 Flight Log 1959-1968

OBJECTIVES

Pilot ah, electrical loads test, CO of 
3rd landing skid, pressure altitude 
indicator, and ablative coatings on 
stabilizer; sonic boom data.

Aircraft systems check after coldsoak 
with abLat i ve eoati ng.

1Z6S
3/ "1/68 1-74-130 Dana 4.36 -, 3 105,000
4/ 4/68 1-75-133 Dana 5-11 3,546 185,000
4/26/68 1-76-134 Knight 5.00 3,545 207,000
6/12/68 1-77-136 Dana 4.96 3,545 214/000
7/16/68 1-78-138 Knight 4.74 218,000

REMARKS

Ion fuel line pressure; emergency 
landing Silver Lake, Calif.

A new speed record sis with this 
flight.

Maj. A lams was killed :n this

encountered during reentry, 
result in? in the destruction of 
airplane and deatn of the pilot.

^X-1S aircraft number, flight number for specified aircraft, and X-15/B-52 airborne mission number.



FA «‘E

) __ _____

AiRcKAFP
Fi,rcj?r 
Mo.

FIU)/1

/ -----

9/ 91/ 6 4 1- 1 White

10/ 5/61 1- 2 Wh ’ te

10/12/61 1- 3 White

10/21/61 1- 1 White

l.>65
-710/65 1- 5 White

? ''? C ,//6 q 1- 6 White

3/ 1/6 5 1- 7 White
3/7765 1- 6 Wh Lte

V / p 2- L _ 10

7/2O/65 1-10 White

1/26/65 1-11 White

5/ 7/65 1-12 White
6/1S/6? i n White

7/ 1/6? 1-11 Wf.it e

7/17/65 2- 1 White
'/p^/65 1-15 White

3/10/65 2- 2 Cotton
8/16/65 2- 3 Shepard
6/20/65 2- 1 Fulton
9/17/65 2- 5 White

COPILOT ' _ • _ MAXlMtJM
All: I l;u<Te" Speed

  (ft. ) (machj ( Ki AS

Cot ton 16,000 . 50 75

Cot ton 28,000 . 8 5 350

Cotton 35, too 1.11 392

Cotten 16, zoo 1.12 176

0 c* </ I i >1-5,000 1.60 L10

Fulton '5,000 • 2?

Fulton 50,200 1.85 520
Shepard 7,100 2.11 c >>

Cot ‘-<,-0 3 A 500 • 95 3 /'

Cotton 50,500 2.30 5 > 5

PP ona rI 61,zoo 2. lc c ;,c

Fulton 65,000 2.60 570
Fulton 65,000 2.60 k 0

Shepard 68,000 2.85 585

Cotton 12,000 1.11 I58
Fulton 66,000 2.82 580

White 11,000 1.15 168
White 16,000 1.15 170
White 12,000 1.11 168
Fulton 50, 500 1.83 5to

OBJEOl IVES REMAP KB
Temp.
°F

Study low speed handling 
chara cteristics.

Flutter and power control tests.

c d
Flutter, S & C , FACS , and power 

control tests.
S & C, flutter, and r. x. tests.

DiffLenity I n ret oadlng 
landing gear; loss of 
one engine’s power; 
blowout of 2 tires on 
left gear.

Hydrau 11 c eys tern pivt Lems 
forced premature Landing

First wing fcld to 25‘_J.

1,060 . AICS throat ramps moved; S A C and

655
airspeed C0e.

S & C, FACS, AIT'S. airstarts, and

1,200
ram purge tests.

1,365 Flutter pulses. S v AI?S,
and ram pir.-re ^esss.

6 30 Hea/y weighs 70 mud land' :_g.

1,4-65 Flutter pulses, S 1 C, A ICS, rare
purge and windshield ramp tests.

1,570 Flutter pulses, S' A 1 ;ics‘ rar.
parge tests

1,690 AI08 and perf.x tests.
l/z00 S 8- C, AI?S tests.

1,900 Flutter pulses, S 1- C (hoc-weight

935

free), AICS. cert, and ram 

purge tests.
80 Systems CO; S & C tests.

1,900 Perf. test and heat seek f'.r

950
20 min. at 5106F.

81
950 80

950 81
1,200 165

First wing fold to 65^•

Inetrumentat i c a cachuge 
malfunction.

Fo data. Lake red Landing.

Hydraulic s'.soes. l-.-k and 
engine newer e< r.trcl 
aaif-jr.cL:...

Wing apex skin failure. 
initial. lanera . coweig 

operation.

First flight cf lie. 2.



OBJECTIVES

DATE

1265 511
1-16

2- 69/20/65

Mach Z perf. at 70,000

36O1,600

3301,6105(50

1-1811/ K/65

Prc-PU5.OOOWhiteCotton1-19
ratPe145,000WhiteShepard

Shepard.
1

530

577

350

580

2- S

1-17

F ilton 
Cotton 
White

295
290
305

Temp.
°F

I/46O 
I, >20 
1/550

aircraft 
L FIJTVRT 

Mo. .

10/11/65
1O/1U/65
10/16/65

? ’ c;
1*86

59,200
59,000
U6,ooo

Table \-VI-3. XB-70 Flight Log 196b-1068

S & C, AICS, and perf. 
soak for 18 min. at

5-86
588

airspeedProp., peri. 
calibrate 

c rrcr 
airspeed

S 4: 2, cron

bests; heat 
5O8°F.

f., AICS, airstarts 
d calibration (5 Pt.

White
White
Fulton

Prep.8 perf., AICS, and airstart

ft.
■Is; sonic

be cm tests; Sst program

1,900

• a
PILOT COPILOT njM

Altitude 
(ft.)

? ?d
Ui ASiLzA/i

White Cotton 6/000 2.83 59 0

White Shepard 5)1,000 2.2 3 575

Wh it e Shepard 55,000 X /

White SI iepard 57, ■JOO 2.3U 585

White Cotton

White Fulton 59,500 2.U3 5 -'5

1+5,000

2-12 White Fulton 15,200 • > -
11/30/65 1-22 Fulton White 56,000 2.3^

12/ 2/65
12/ 3/65

1-2Z
75 -it-

White • 
Cotton
White

Fulton
White
Cotten

6L,000 
60,000 
69,000

2. U6
2. --T

12/ 7/65 1-2U Shepard Fulton 62,000 2.U5

12/10/65 1-25 Fulton Shepard 50,700 1.82

12/11/65 2-15 -White Shepard 70,600 2.9^

12/1U/65 1-26 Shepard Fulton 20,000 .95

12/20/65 1-27 Cotton White 1.78

nerf. tests;

l,-’65 135 S 8c ? cerf., AICS tesns.

1,620 328 S L Ch perf., AICS tests.

1,900 510 c s, -arh . and ran purge

tests.

1,600 Perf., AICS tests.

1,200 Prop., perf., AICS tests; 
multiengine airstart.

i,9*»o 556 Pe^f., AICS tests; heat soak for 
20 rain, above mach 2.8.

8 L C, perf. tests; airspeed 
calibration.

1,190 Pron.. perf., eneaps ulated f1ight 
control evaluation.

REMARKS

Windmill crake due to
engine oil loss.



Table A-VI-3- XB-70 Flight Log 1964-1968

DATE AIRCRAFT
L FUG Ilf

No.

PILOT COPILOT MAXIMUM
Altitude

(ft/)
Speed Temp. 

°F(roach) (KIAS)15 (ml-h

- '.Ar

2-16 White Cotton 72,000 2.95 580 1,91° 535

1-r 8 u! t?p>: r . '■'ot 4 6 31,000 1.42 5 7'~' 95c

-
1-29 Fulton S 6 r i 26,000 .04 425 656

— * O - n 7 72,000 3.05 - 2
y 1 Ji, 601

- 1-30 S neparc. 33,000 .94 425 652

1 _ 0 - S .-.era rd 46,ooo 1.85 57 CY'. 1,22c
x '__ C 1-12 >Cottcr. Whir e 27,000 •95 33c

2-18 ■White Cotton 72,000 3.06 5<8o 2,02c 560
— _ '1 ' j - < < Fult\ j. - 47,000 1.85 r -x 1,22 c

2-19 S r 5 A* - > 42,000 1.44
2-20 White - •" 70,800 3.06 -3 2, XX 606

2/16/66 2-21 White Cotton 32,000 1.10 470 720

2 r'u 'P—Qp White Cotten 73,000 3.OU 580 2,00C 608
2'26/66 1-34 Shepard Fulton 20,000 .92 441 6>0

1-35 Fulton Shepard 15,000 .55 275
3 ' 4/66 1-36 Fulton Shepard 56,000 2.02 580 1,33C 225
?/ 7'66 1-37 Shepard Cot ton 57,000 2.22 585 1,450 290

2-23 Wh j t ,a T? ,3 - 67,000 2.76 5C1 1,820 445
3/15/66 2-24 " White Fulton 69,500 2.85 580 1,880 508

3/17/66 2-25. Fulton Whi te 70,350 2.85 588 1,88C 508
3/19/66 2-26 White Shepard 74,000 2.93 5?, 550
3/22/66 1-38 Cotten Shepard 32,000 .97 450
3 W66 1-39 Shepard Cotton 60,000 2.42 580 l,6oo 360

3/24/66 2-27 Fulton Write 64,000 2.71 580 1,620 440
3/26/66 2-28 Cotton . Whi te 36,000 .94

3/28/66 1-40 Shepard Cot t on 65,000 2.U3 565 1,600 365
Z/Z9/66 2-29 Shepard White 48,ooo 1,65 575 1,090 .. ISO
3/31/66 2-30 Shepard White 72,000 2.95 550 1,950 550

OBJECTIVES

Prop., perf., AICS tests; neat 
soak for 32 min. above meh 2.8 
and 7 min. above ma eh 2.9.

S & 0, prop., perf. tests.

S & C, perf. tests; airspeed 
calibration, airstarts.

Mach 3 perf. at ‘’0,300 ft.
Subsonic cruise perf. arc. 

environmental tests.
Prop, and perf. test.
Prop, and perf. tests.
Mach 3 perf. at 70,000 ft.
S H, prop. tests.
LLC, perf. tests.
Mach 3 perf. at "0,307 ft.
LLC, perf., ground effects L 

airspeed calibration tests.
Mach 3 perf. at “’0,303 ft.
LLC, perf. tests, Tuft survey.
L L C tests; Tuft survey.
LLC, prop., perf., AIOS tests.
LLC, prop., perf., AICS tests. 
Perf. and AICS tests.
LLC, perf., AICS, and ram 

purge tests.
LLC, perf., and AICS tests.
LLC, perf., and AICS tests.
LLC and perf. tests.
LLC, AICS, and encapsulated 

descent tests.
Ferry to Carsveil AFB, Tex.
Ferry to Edwards AFB from Carswell

. AFB. . .1
LLC, AICS and airstart tests.
LLC, perf., and prop, tests.
LLC, perf., AICS, and ram purge 

tests.



Table A-VT-3. XB-70 Flight log 196^-1)66

)bATE AIRCRAFT 
& FI I M 

No.

a 
pitot COPILOT MAXIMUM

Altitude 
. L't.-h.

Speed

JBETWETTSS
Temp 

<>

1966 
H/l/66
V U/66 
h/ 5/66 
U/ 8/66 
U/12/66 

U/13/66

<—
! 

r-3 0; 
O

J 
C

O C
O

 
-2- rU

-^t 
cO

-st 
l 

l 
1 

1 
l 

l
rU 

C
 J 

<\J 
G

J 
r~l

White
Cotton
Fulton
Fulton
White
Shepard

Fulton
White
Shepard
White
Cotton
Cotton

58,000

62,000
70,000 
70,000 
59,000

3.00 ’ 
3.GO

U/16/66 2-3'4 White Cotton

U/19/66 l-'A Shepard Fulton

1/21/66
U/23/66
U/25/66
U/26/66

I-05 Shepard
Wh i t e
Fulton
Fulton

Fulton
Cotton
Shepard
Cotton

61,000

63,000

U/2 '/66 1-'-- White Fulton 31,000

U/30/66 2-37 White Cotton

5/ 3/66 •u. • 3 White' Fulton 23,000

5/ 9/66 1-^9 1 White Fulton 15,000

5/16/66
5/19/66

2-38

2-39
White
White

Cotton
Cotton

5/22/66 2-1*0 Fulton Cotton

S/S5/66
5/27/66
5/31/66

2-U1
2-U2

2-U3

Shepard
Shepard
Shepard

Cotton
Cotton
Fulton

OBJECTIVES REMARKS

AICS, crop., 
AICS, perf., 
AICS, prop., 
Mach 3 perf.

S & C tests. 
S & C tests. 
S & C tests. 
at <0,000 ft

Prop, perf., S & C and handling 
qual. tests.

Mach 3 perf. test No. 3 engine 
cvertemp.

Lew speed handling qual. and A/S 

calio. tests.
S % C, perf. and prop, tests.
A ICS ’instant investigation.
S L C, perf., AICS and prep, tests.
Perf., S Sc C tests - windmill 

’crake No. 2 engine.
S % ?, prep, and handling rial, 

tests.

Prco. and .-.IPS tests.

AICS and handling qual. tests.

AICS, flutter, S & C tests.
Mach 3 perf. test.

340 test - Armed Forces Day 
•participation.

Perf., S St C tests.
Perf., AICS, S & C tests.
Perf., AICS, S & C tests.

Nose gear Jammed into door 
iuri ng ret ra ?t. Bay
- me rgency ian 1 i ng, 
Bogies damaged on

c. _ _ ii .‘.c / - j; I 3. i 1.8 3. tO
ret ra et, Ng hydraulie

landing gear ext. on 
electrical enter-encY

Sustained mach 3 for 32 
min.: environment data 
obtained after engine 
shutdown.

j



Table A-VI-3• XB-70 Flight log 196tt-1966

.7 ' COPIIOT MAXIMUM OBJECTIVES REMARKS
;■ pri/j'j; Altitude Speed Temp.

?»( . iLd (nin*-h) (KIAS)i> (mph) °F

196L / r

c f r

n/ Z/66 '

11 .’i"'

il/23/ts

12/12 "6^

12/16/66

12/20/66

1*50

1-55

?*.?X
/> • ’ ■ c

Cel-1 on

7? 14

Fulton

Shepard

Cotton

Cot ton

Cotto?
O. r ,-

Fulton

Cott or-

Cotton

Shepard

Fulton

Snepard

60,000 

6?. 'Y)0 

61.000 

60,000 

60, zoo 

60, Soo

2.1

O . H’?

2.51

2.52

2-55

2.53

Perf., AICS, handling qual., and 
sonic boom tests.

Mach 3 perf. test, ram purge test. 
Srnic rcon and airspeed cal.il .

tests, photographic coverage. 
A/v functional, airspeed calib., 

and sonic boom tests - low 
approaches.

Sori? loom signatures, at 1.5 4
2.5 Mn, P2 hyd. leak, 
replenishing systems utilized.

Sonic loom signatures at 1.5 &
2.5 Mn, airspeed calib. No. 3 
engine.

Sonic boom signatures at 1.5 &
2.5 Mn, low speed S 40 and 
tuft survey tests.

Sonic boom signatures at 1.5 &
2.5 Mn, airspeed calib. and 
tuft s .irvey tests.

Sonic boom signatures at 1.8 &
2.5 Mn, and low speed S L C 
tests.

Mi lair collision - A/V 
crashed.

1>5" 
-•?***—' 1/ 4; •-,

1/13/6'

1/17/67

1/25/67

1/31/67

1-56

1-5.5

1-60

Fulton

Cotton

Cotton

Fulton

Fulton

Shepard

Shepard

Fulton

Shepard

Cotton

60, too

61,000

60,200

35,000

37,000

2.53

2.5/

2.5^

l.tl

1.35

Sonic boom signatures at 1.8 &
2.5 Mn, and 60K, low speed
S & C, A/S calib. and tuft 

survey tests.
Sonic boom signatures at 1.8 L

2.5 Mn, and 60K, low speed S & C.
Sonic boom signatures at 1.8 &

2.5 Mn, and 60K.
S & C, handling qual., evaluation, 

engine airstart tests.
LLC, handling qual., evaluation - 

airstart No. 1 engine.



X-Z-70 Flight Lo

OBJECTIVESMAXIMUM1'ILOT
T enip.

RPWHKS

- /A?

1/12768

275

7/19/68

6/11/68 
,5 Zb' z 
-> -'/ --

1-61 Cotton Fultc n

1-62 Fulton Cotton

1-63 Cotton Shepard -2,000 l.H-Z

' *4- Fulton Malli-k 1.83

1-65 Cotton Sturmthal 15,500 • 92

1-66 Fulton Mallick 58,000 2.27

l-o 7 Cotton St urmthal c,c.
S') V 2.30

1-6'" Fulton Mallick 57,0-00 2.Hz

x •C Cotton St irmthal • 6s000

1-70 Fulton Mallick 67,000

1-71 Ma Hick Cotton Hl,000
1 E 70 Filtcn Sturmthal 1c,500

1-73 Cotton Fulton 15,500

1-7U Mallick Fulton 9,500

L- 5 Sturrathal Cotten 39,100 1.23

1-76 fiallick Fulton H-2,000 1.62

S L C, handling qual., airspeed 
callb. with landing gear down.

S & C, handling qual.. airspeed 
calib.

S & C, bypass airflow calib; 
airspeed calib, pilot CC.

S & 0, handling qual., airspeed 
•abb; pilot CO.

S & C, handling qual., inlet 
unstart, airspeed calib.

S & handling qual., threat 
instant, variable nose ramp 
functional test, radar 
airspeed calib.

Lateral - directional S i- 
han d 1 i ng qua 1., inlet un st a r . 
variable nose ramp functional 
tests.

Air vehicle functional, 
entrance door open and 
landing gear retract 
os 1 f une 11 on; Ln tided on 
lake Led.

Exciter vane functional a~
0.U$ mach and investigation of 
aircraft response to ex titer 
vane i a put s, aeroe la a 11t ■ a nd 
£ k C tests.

Exciter vane functional '.ha :k; cue 
low approach to det er rd'a ground 
effects; One touch-anc-^c



Tatde A-VI-3* XB-'fO Flight Leg I90U-I.968

®y.3-7O pilots: Alvin 3. White, North 
Fitzhugh L. Fulton, NASA (I./C, USAF,

African Aviation, Inc.; Col. Joseph Cotton (USAF);
Ret.); Van H. Shepard, North American Aviation, Inc.

b(tc check).

cStaH lity and control.

^(to check).

e checkout.

f
nerfcrmance.

^propulsion.

NASA XE-7O Pro J. Off’.; XP-70 Flight Legs I96U-.I968.



Table A-VI-HA. M2-F1 Lifting Body Flight Log

DATE VEHICLE FLIGHT 
Ko.

PILOT LAUNCH DATA _________
Launched

By:

Altitude
(ft.)

Speed 
(Mach)

ij<3
•

8/ /6Z M2-Fl 1 Thompson C-U7 12,000

.'/ ■ - .**. * -4 Tf.< Mi

2/ 3/c3 M2-Fl Yeager 9,000

OBJECTIVES/REMARKS



Table A-VI-UB. M2-F2 Lifting Body Flight Log

D.~ > VP2 IC1F f 'LIGHT
No.

Pl LOL’ LAUNCH DATA OBJECTIVES
■dlaunched

By:___
Altitude

(ft.)
Spee
(Ma?l

19 66

M2-F2 CAPTIVE Systems checkout.
i- , jr

'/ M2-F2 ± Thompson B-52 ^5,000 Determine piloting and landing characteristics.
- / - /;" < M2-F2 T?-x irxscu B-52 U5,000 Determine lateral S & Ca, longitudinal trim, vehicle performance.

■? / IP / 66 M2 -F2 Thomr-s ‘ ” B-52 h-5,000 Determine effect of increasing ife?h number, minimum damper requirements 
S & C tests.

7/21/66 M2-F2 u Thompson B-52 15,000 Determine control damper requirements, L/d\ elevon response and flap 

effectiveness, and longitudinal S s C.

9 / 2 , O'- M2 -F2 Thompson B-52 15,000 Evaluate 360° overhead approach using visual cues only, determine cor.tr 

damper-off handling qualities.
- /- / M2-F2 ' 0 Pet e r sn B-52 15,000 Pilot checkout.

M2 -F2 7 Scrlie B-52 15,000 Pilot checkout.

9/22/66 M2-F2 0 Peterson B-52 J45.OOO Pilot checkout, S & C tests with dampers on and off at slightly higher 
speeds.

9/95/66 M2-F2 9 Sorlie B-52 15,000 Pilot checkout, extension of flight envelope.

u.-/ 5/00 M2-F2 10 Lorlie B-52 15,000 LLC tests with dampers on and off.

10/12/66 M2-F2 11 Gentry B-52 15,000 Pilot checkout.

10/26/66 M2-FL 12 Gentry B-52 15,000 LLC tests at 7° nnd 10° angles of attack, obtain data on upper flap 

effectiveness.

ll/lh/66 M2-F2 13 Gentry B-52 15,000 LLC tests, determine vehicle performance characteristics.

11/21/66

1967

M2-F2 14 Gentry B-52 15,000 LLC tests, determine vehicle performance characteristics; last flight 
before installation of XLR-11 engine.

5/10/67 M2-F2 Peterson B-52 ... -
..........

Notes: Stability and 1 

^Lift over Drug

Control.
•



Table A-VT-»C SV-51) Lifting Body Flight Log

)

DATE VEHICLE FLIGHT 
No.

PILOT LAUNCH DATA
Launched Altitude 

(ft.)
5> peed 
(Mach)

1)66

12/21/66 SV-5DVa 1 Unmanned Atlas

1967

3/ 5/67 SV-ZD 2 Unmanned Atlas
• .

u/19/67 ST - 5D 3 Unmanned Atlas

REMARKS

Parachute did net deploy and vehicle was not recovered; telemetered 
data indicated vehicle was stable and maneuverable.

Good telemetry data obtained; performed cross-range maneuvers; 
parachute deployed, but vehicle separated from flotation gear and 
sank.

Good telemetry data; performed cross-range maneuvers; first successful 
recovery.

aV USAF Space Systems Div.



DA L’E VEH [CT.E FLIGHT 
Mo.

FI LOT

I-60 

ra/LV/otc. HL-10 1 Peterson

TaMe A-Vl-’+D.

..................
La < inched Al t. it. i ide

By:  (ft.)

*+5,000

c■ -t-p/o- HL-10 2 .,ent ry

U/ 3/66 HL-10 3 Gentry

\ n

5 HL-10 7 Macke

6/ 6/63 HL-10 8 Manke

6/20/68 HL-10 9 Gentry

U5,000 

*+5,000

1+5,000

1+5,000

145,000

1+5,000

1+5,000 

1+5,000

HL-10 Lifting Body Flight log

reed
fech)

OBJECTIVES

.60 Determine piloting and Landing characteristics.

Verification of separation ckaracteristics. stability and control, 
handling qualities, performance, evaluation cf landing rocket 
system.

Configuration change characteristics, evalna*. ten of reduced pilot’s 
aileron authority, evaluaricn of landing pattern.

Transonic configuration launch, performance, stability L control, 
L/D motor evaluation, pressure suit *heco-:

Longitudinal stick sensitivity, era r.;at ior. cf yaw rate instrument at ion, 
stability L control, L'D r.c’ r s' al 7rss-sure ? 2." eval.

Filet checkout.

Fllot checkout, limit cycle characteristics, stability & control.

Stability & control, verification <f ye-w rate reacurement, limit cycle 
investigation, L/D motor evaluation.



P'qbi <■» 'V 'Vi' _ <■>' HA SA Real Pr lerl j U. r.a. •». [rg and
’ ' . (# .>! J'.t.e <9; in thou

) Station lcoation Year Station 
Because C^er-y* i< nal

Network T * t al Real
'H ■Affi.yiatJ/jnj. V’V.t.

Ascension Island 196 7 M.rTi ’ 0 i3.10U

1961 MSFN I 1Z2 1,303
Bermuda

Blossom Point, Maryland 1956 SFA1UN 135 171

1961 MSFN 3'0 k, 165
Canton Island

Carnarvon, Australia 196U STADAN 
k-KFN

0 1,!.i»8

Corpus Christi, Texas 1961 MSFN U9 U91

Cebreros, Spain 1967 DSN '0 0
MSFN 0 0

East Grand Forks, Minnesota I960 STADAN 23 202

Fairbanks, Alaska (Ulaska) 1962 STADAN 1,693 U,070

Fort Meyers, Florida 1959 STADAN 135 19^

1,7^5I960 STADAN 1,510
Goldstone, California

MSFN 0 0

195® DSN 5.361 5,512

J) ' 1961 NSFN L55 515
Grand Canary Island, Spain

1967 NEFN 0 277
Guam

1961 NSFN U23 662
Guaymas, Mexico

1961 MSFN 810 1,000
Hawaii (Kauai)

Honeysuckle Creek (Canberra), Australia 1966 N6FN 0 0

Island Lagoon (Woonera), Australia I960
1961

DSN
STADAN 0 278

Johannesburg, Republic of South Africa I960
1961

STADAN 
DSN

59S 903

Kano, Nigeria
1961 WFN • • • U96

1957 STADAN - 16 217
Lima, Peru

Orroral Valley, Australia 1965 STADAN 0 3,076

Data Acquisition Stations ty Lcc*':lctf‘
nands of dollars)

---- -^x- . Boaurks
M  TUI. - ----------

$3,ioU r 3,10k

3,173 3,157
Prototype Minitrack station; phased out in Sept. 1966

I* O75 Phased cut effective Dec. 31, 196?

2,527 2,527

1,777 l,7te

1,3^6 1,3>»6
1,U68 2,768

Phased out in June 1'^66

22U 5,728 Mtnltrack equipment moved from College (6 mi. K>rth of
' ' Fairtenks) to Gilmore site In late i960

259 565 Minitrack equipment transferred from Havana, Cuba

, Qac q 153 STAEAM site called Mohave; Minitrack equipment transferred from
' Brown Field Naval Auxiliary Station, Chula Vista, California

5*622 20,721 Pioneer station operational in 195®; Echo site in J^C, .e.;us
site in 1962; Mars site in 1966

515 3,115

1,960 1,960

716 93S

2,181 2,168

2,H33 3,229

2,U2U 2,U2U Smithsonian Astrophysical Observatory optical station
278 established In 195?

938 Minitrack equipment moved from Esselen Park (18 mi. northeast of
tgI 768 Johannesburg) to Hartebeesthoek (38 mi. northvest of

Johannesburg) in l?60

0 Used for Mercury and Gemini programs; discontinued for Apollo
program

2U1 363 Former Minitrack station f

3,109 3 010 Minitrack eaulpment from Woonera site moved to Orroral Valley 
in late 1966 d



T-ib]e A V.1- 9 . A * I - 7 -it '
(la of June

fracking and Fata Ac

30; Ln thousands of
pl isit ton stat I 
dotlars)

-.ns by location® v

Station location Year Station Network Total Real Property Value Remarks
Became Operational Affiliations 1965 1966 -1967- 1968

Quito, Ecuador 195 ( S7A1 AN $ $1,287 $1,191 $ 1,657 Former Minitraok station

Red lake (Woomera), Australia 1961 MSFN 0 219 219 219

Robledo de Chavela, Spain 1965 DSN ... . ♦ • 1,359 1,379

Rosman, North Carolina 1962 STADAN 5,5'89 5. q15 6.20O 6,579 Second 85-ft. dish antenna added A l>'h

St. JoJin's, Newf undland I960 STADAN 306 321 Z21 3U3 Former Mi nitrank station

Santiago, Chile 1957 STADAN 1,038 1,U1 1,365 1.757 Former Mir. it rack station

Tananarive, Malagasy Republic 1965-1966 STADAN 0 375 U50 2,008

Tidbinti 11a, Australia 1965 ISN 2,321 2,311

Toowoomba, Australia 1966 ATS 0 ... Applications Technology Sateili-^ stat (or.

Winkfield. Cnited Kingdotr 1 >61 STADAN 1U 59 '1 159 F'-.rmer Mt nit rack .atnt Ion

Darwin, Australia STALAN

Grand Banana Island MSFN

Grand Turk Island MSFN

Manned Space Training Facility,
Greer.iel*. Maryland MSFN

Merritt Island, Florida MSFN

Muchea, Australia MSFN

Network Training Facility,
Greencelt, Maryland STADAN

Point Arguello, California MSFN

White Sards, Mew Mexico MSFN

... lata not available; STADAN -- Satellite Tracking and Data Acquisition Network; MSFN -- Manned Space Flight Network; DSN - Deep Sx>ace Network;
ATS « Applications Technology Satellite station.

Notes: ^Figures for ST ADAN and MSFN are included in Goddard Space Flight Center reports; DSN figures are Included in NASA Pasadena Office (JPL) reports and represent Industrial
(contractor-held) real property. D6N real property inventory was in process on June ZO, 1967, and figures were not Included in sone er.d-of-flscal-year reports.

^Inventory was Ln process on June ZO, 1967; this figure was not Included in end-of-fiecal-year reports and is not Included in Table 2-??.

Sources: NASA Office of Facilities; NASA Office of Tracking and Data Acquisition; William R. Corliss, The Evolution of the Satellite Tracking and Tata Acquisition Network (STADAN), GHN-3 
(Greenbelt, Md.: GSFC, Jan. I#?), 57 ff.



Table A-VI-6

nr.r- i> ! .. s' r*.'rgre^s' nal A?' 1. ns Pertaining tc NASA

1953-1968

The following chronology was prepared by Wolf Haber 

of the NASA Office of the Jeneral Counsel. It is presented 

here to provide a basic reference to the Public Laws and 

Statutes relating to NASA. ' Only minimal historical remarks 

are made with regard to each legislative action; these 

actions will be covered in detail in future NASA histories.



Table A-VI-6. A CHRONOLOGY OF CONGRESSIONAL ACTIONS AFFECTING NASA, 1958-1968

Date of Enr.?f!,-

July 2Q, 1956

Pub 11c Law and 
Statutes At Large 

Ci tai.Ions

P. L. 85-568
72 Stat. U26

Start Title or Statement 
of Purpose (in Whole 

or Summary)

National Aeronautics and
Space Act of 1958

is

August 8, 1Q58 85th, 2nd P. L. 85-617

72 Stat. 5H-6
Construct!on Author 17,ation 
for NACA

Significant Provisions and Remarks

The National Aeronautics and Space Act of 1958 established the 
basic national policy for space, and provided for the initiation 
and carrying out unprecedented and dynamic activities of tread 
significance and implication. Federal, industrial, and academic 
resources were utilized and augmented in a coherent national 
program. Expansion of the pace and dimensions of the U.S. space 
program after mid-1961 required no alteration of the national 
space tasks cr the Federal structure as laid down in the Space 
Act. Sec. 102 declared it to be the policy of the U.S. that 
activities in space should be devoted to peaceful purposes of all 
mankind. It also stated the re pm re me nt t:.at aerooa .tical ani 
space activities other than those relating to weapon system, 
military operations, and defense of the U.S. shall 're the 
responsibility of a civilian agency. Sec. 201 established the 
National Aeronautics and Space Council under chairmanship cf 
President: See. 202 established NASA; and See. 20? conferred 
basic administrative authorities on NASA. See. 201 aldished NASA 
and transferred all functions, powers, duties, etc. of NA2A ?: 
NASA. Sec. Z02 authorized the President to transfer to NASA, 
functions and facilities related to its responsibilities.
Pursuant to this provision, the Jet Propulsion Laboratory and what 
is new the Marshall Space Flight Center were transferred to- NASA 
in December 1958 and March i960 respectively. Sec. 205 provided 
that inventions made in the performance cf work under any contract 
with NASA shall be the exclusive property of the U.S. This 
provision was the first statute requiring Government ownership of 
inventions created under specified Government contracts rather 
than in a field of technology such as nuclear energy. Sec. $07 
authorized the appropriations necessary to carry out the purposes 
of the Act; but did not authorize appropriations for items of a 
capital nature estimated to cost in excess of $252,000.

NACA was authorized to undertake additional construction and to 
purchase and install additional equipment at Langley 
Aeronautical Laboratory, Ames Aeronautical Laboratory, Lewis 
Flight Propulsion Laboratory and Pilotless Aircraft Research 
Station.



Table A-VI-L. A CHRONOLOGY OF CONGRESSIONAL ACTIONS AFFECTING NASA, 1958-1968

Congress Public Law and Short Title or Statement
and Stat, rtes At Large of Purpose (in Whole

nent Session Citations or Summary) Significant Provisions and Remarks

1953 85th, 2nd P.
72

L. 85-657
Stat. 613

Construction Authorization 
for NASA

For the first time authorized appropriation for construction of 
what became Goddard Space Flight Center, Greenbelt, Maryland. As 
first non-NACA center, Goddard managed scientific earth satellite 
and sounding rocket programs as well as tracking and telemetry 
including Project Mercury.

195'' 3^>t.h, 2ii6 P.
72

L. 85-726 - 
Stat. 731

Federal Aviation Act of 1953 Section 1105 Civil Aeronautics Board and FAA Administrator may 
receive assistance from NASA regarding aviation matters. NASA 
authorized to conduct such scientific and technical research 
investigations, and test as may be necessary to aid Board and 
Administrator.

1958 . 85th, 2nd P.
72

L. 85-/66
Stat. 864

Supplemental Appropriation 
Act, 1959

Made appropriations for NASA for fiscal year 1959* A general 
provision following those appropriations specified that no 
appropriation may be made to NASA for any period prior to June 30 
i960 unless previously authorized by legislation thereafter 
enacted by the Congress. This is rhe so-called ’’Lyndon Johnson 
Rider.”

195- 85th, 2nd P.
72

L. 85-8-2
Stat. IO63

Independent Offices 
Appropriation Act, 1959

Made appropriation to the NACA for fiscal year 1959-

1959 86 th, 1st P.
73

L. 00-12
Stat. 16

NASA Supplemental 
Authorization, 1959

Authorized additional appropriation for NASA for each 
appropriation account. For the first time authorized 
appropriation for construction and land acquisition at the Jet 
Propulsion Laboratory transferred from the Army.

195° 86 th, 1st p.

73
L. 86-20
Stat. 21

To amend NAS Act of 1958 
to authorize NASA to 
lease buildings in D. C.

Authorized NASA to lease buildings in the District of Columbia.

1959 86th, 1st P.
73

L. 86-30

Stat. 33
Second Supplemental 
Appropriation Act, 1959

Made supplemental appropriations for NASA for fiscal year 1959-

1959 86th, 1st P.
73

L. 86-45

Stat. 73

NASA Author!sation, i960 Authorized appropriations for NASA for the fiscal year i960. For 
the first time authorized appropriations for the construction of
the Rover nuclear engine project. , Also authorized appropriations 
for Manned Space Flight Technology, and-Centaur, Scout, Delta and 

, Vega Launch vehicles. Sec. 4 provided that no appropriations may 
be made to NASA unless previously authorized by legislation 
thereafter enacted by the Congress. This, therefore, made the 
“Lyndon Johnson Rider” permanent legislation.



Ta-?le A-VI-6. A CHRONOLOGY OF CONGRESSIONAL ACTIONS AFFECTING NASA, 1958-1968

Date of Enactment

Congress 
and

Session

Public Law and
Statutes At Large 

Citations

Short Title or Statement 
of Purpose (in Whole 

or Summary)

September 1, 1959 86th, 1st P. L. 36-213
73 Stat. U37

Supplemental Appropriation
Act, i960

April 14, I960 86th, 2nd P. L. 86-425 
7U Stat. 52

Supplemental Appropriation, 
I960

June 1, i960 86th, 2nd P. L. 86-481
”4 Stat. 151

NASA Authorization Act for 
Fiscal Year 1961

July 5, i960 86th, 2nd P. L. 86-578
74 Stat. Z14

To amend section 809 of the
National Housing Act

July 12, i960 86th, 2nd P. L. 86-626
74 Stat. 425

Independent Offices 
Appropriation Act, 1061

Match 31, 1961 87th, 1st P. L. 87-14
75 Stat. 20

Third Supplemental 
Appropriation Act, 1961

April 25, 1961 87th, 1st P. L. 87-26
75 Stat. 46

To amend section 201 of
NAS Act

Significant Provisions and Remarks

Made supplemental appropriation for fiscal year 1959 and regular 
appropriations for fiscal year 1)60 for NASA. Appropriated funds 
for the expansion of the Lewis Research Center, Cleveland, Ohio.

Made supplemental appropriations for NASA.

Authorized appropriations fcr NASA for fiscal year 1961. For the 
first time authorized appropriations for a specifically identified 
"Saturn" launch vehicle program and for construction at the 
George C. Marshall Space Flight Center, Huntsville, Alabama 
transferred from the Army. Sec. 5 amended section 203 (b) (2) (A) 
of the NAS Act so as to authorize the Administrator of NASA to 
establish and fix the compensation for 290 rather than 2o0 and 13 
rather than 10 positions at not to exceed $19,000 and $21,000 per 
annum, respectively.

Amended section ?0c of the National Housing Act by adding a new 
subsection (g) authorizing the FHA to insure certain mortgages on 
dwellings of specified NASA personnel adjacent to some NASA 
research facilities. The life of the National Housing Act, 
including section 009, has been extended several times since i960.

Made appropriations for NASA for the fiscal year 1961.

Made supplemental appropriations for NASA for fiscal year 1961.

Placed the National Aeronautics and Space Council within the 
Executive Office of the President; removed the President from 
Chairmanship and Council and substituted the Vice President; 
removed from the Council the additional Government and the three 
civilian scientific members; enlarged the role of the Council; 
broadened the duty of the Council to provide for cooperation 
between NASA and POP to include cooperation "among all Department?-- 
and agencies . . . engaged in aeronautical and space activities." 
The Space Council was to provide the aegis for what became U. S. 
a j vico communications satellite policy, pushing early development 
uiult-r to'-.v!) by NASA, and leading to the Communications Satellite



Table A-VI-6. A CHRONOLOGY OF CONGRESSIONAL ACTIONS AFFECTING KAS.A, I958-I968

P£te of Enactment

- Congress 
and

Session

Public Law and 
Statutes At Large 

Citations

Short Title or Statement 
of Purpose (in Whole 

or Summary)

July 21, 1961 
f

87th, 1st P. L. 87-96
75 Stat. 216

NASA Authorization, 1962

August 17, 1961 87th, 1st P. L. 87-1U1
75 Stat. Zk2

Independent Offices 
Appropriation Act, 1962

September ZO, 1961 87th, 1st P. L. 87-330
75 Stat. 722

Public Works Appropriation 
Act

September ZO, 1)61 ^th, 1st P. 1. 8'7-332

75 Stat. 733
Supplemental Appropriation 
A ct, 1962

October -, 1)61

)

?~th, 1st P. L. 67-367
75 Stat. 7°5

1^>61 Amendments to
Classification Act of 1 )■'+"•

Significant Provisions ar.d Remarks

Authorized appropriations for NASA .for fls.-al year 1962. For the 
first, time authorized appropriations for the "Mercury" and 
"Apollo" canned space flight programs in 7 or §nance of the then 
recently established national goal of landing ?. nan on the moon 
and returning him to Earth before 19 9. For the first time 
authorised appropriations for the ’’NOVA" launch vehicle program.

Made appropriations to NASA for fiscal year 1 -<? 2.

Appropriates funds to establish and operate a meteorological 
satellite system. Appropriation available f r payment to NASA 
fi r procurement of s <eh o . ;i p-ier.i.

Allowed. NASA *0 transfer funds from "Research and levelc pre nt" 
appropriation tc the ’’Salaries and Expenses" appropriation. 
Provided funds for National Aerons-’1 os and Spa?e Council.

'Sec. ?y- a) amended se-tlon 203 zr' f ' st as to authorize 
the hoinis*' rater -f NASA to es- a ' > -'c.e ••'c.V'.st1 tv
for -25 rather than 2)0 and ZO rather than 1* p<sitiers at not to 
exceed •*l?,,300 and $21,000 per annum, respectively. Sec. 206 (b) 
retired ~ne A iministrater of NASA - : rep. rt no the Congress at 
the close of each fiscal year regarding the number of positions 
established and the compensation and pualifications and duties of 
the individuals selected to fl lx h se resit i:.us. Sec. 207 
amended section 201 (f) of the Nat 1 cal Aercna Jti cs and Space Act 
to ?.u2,e the Executive Se -re' ur f ” e Na”tonal Aeronautics 
ami Space Cc ceil to establish and fix * he 2cr.per.sation for sever, 
rather than three positions at not tc exceed $1), 200 per annum.

July 25, 1962

July 31, 1)62

37th, 2nd

Si’th, 2nd

P. L. 87-5^5
76 Stat. 209

P. L. 87-563
76 Stat. 2U9

Second Supplemental
Appropriation Act, 1962

Consent of Congress to
the Southern Interstate
Nuclear Compact

Made supplemental appro pria’ lens hr for fls?al year 1 .

Authorizes NASA within available appropriations and pursuant tc 
law, to cooperate with the Southern Interstate Nuclear Board.



Date of Enactment.

August 1U, 1962

August 31, 1962

September 9- 196?

October Z, 196?

Table A-VI-6. A CHRONOLOGY OF CONGRESSIONAL ACTIONS AFFECTING NASA, 1958-1968

Congress Public Law and
and Statutes At Large

Ses si on Citations 

S"th, 2nd. P. L. 87-58U
76 Stat. 382

Short Title or Statement 
of Purpose (in Whole 

or Summary)

NASA Authorization Act for 
Fiscal Year 1963

P. L. 87-62t 
"6 Stat. 919

1

P. L. 87-639
76 Stat. U35

P. L. 87-791
16 Stat. 716

Communi cat1c ns Satellite 
Act of 1262

To amend Section 202(b) of

Housing Amer.'.brents of 1955

Tndependent Of!ices 
Appropriation Act, 1963

Significant Provisions and Remarks

Authorized appropriations for NASA for fiscal year 1?63« For the 
first identifiable time authorized appropriat as fir ' 1 NTliR'.T. 
(2) Project Rebound, (3) Project .Relay, (1) Syncom, (5) Orciting 
Geophysical Observations (OGO), (6) Orbiting Astronautleal 
Observatories (CAO\ (7) Orbiting Solar Obser. at cries (OSd), 
(8) GEO probes, (?) BIOS Satellites, (10) SORMOR, (11) HVXPECTJE, 
(12) MARINER, (13) ION Rocket engines, (it) Arc jet engines> 
(15) F-l, J-2 and >'-1 engines, (16) RIFT, Nuclear engine.
(17) Supersonic Commercial Transport, (18) Construction cf Saturn 
and NOVA launch facilities, f 19> Construction at the newly 

established Manned Spacecraft Center, Houston, Texas. This was 
first major legislative step leading to the development and 
construction of a major national resource in the test and 
operational facilities required for the augriented so a -a pr. gram 
including the lunar landing missions, and (20) Land acc^isi^icn a* 
Cape Canaveral. Sec. 7 also amended P. L. 36-??, the NASA 
authorization for fiscal year 1962, sc as t.7 authorize under tb.a* 
Act the acTuisitim cf the initial 80,?0? acres :f laud an Cape 
Canaveral and the acquisition of land for the Mississippi Test 
Facility. Sec. 6 amended section 203 (b>) cf the National 
Aeronautics and Sie."e Act to eon ho ri ze the rem: ..tne .* .. f >.< i 
expenses tc owners and tenants cf land acquired by NASA.

The Act created the Commun: cations Satellite Cor pc rat ic n and 
imposes certain duties (to advise, cooperate, assist, consult and 
furnish services tc the corporal ion) on NASA and to a somewhat 

different effect on the Federal Commur.I cat ions Connri ssicn.

Amended paragraph 1 cf Section 202(b) of the Housing Amendments 

of 1955 to make eligible for assistance under the public loa:. 
program certain areas where research and development, installations 
of NASA are located.

Made appropriations to NASA for fiscal year 1963.
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inert

Congress 
and

Public Law and 
Statutes At Large 

Citations

I. 1.
?6 Stat. 832

2net .
St az. 1080

7 bl* t? . 130 ? 88th, 1st c. p. -U

S~ at..
-113
-.-I

er 23, 1963 88th, 1st F. L. So-127
77 Stat. 163

er 19, 1163 88th, 1st P. L. 88-215
77 Stat. U25

ly 11, 196U 88th, 2nd F. 1. 88-369
78 Stat. 316

Short Title or Statement 
of Purpose (in Whole 

or Summary)

Postal Service and Federal 
Employees Salary Act of 1?62

Department cf State, 
Justice, Commerce, and 
Related Agencies
Ar? v■r'.y I of 1 ,* »- Apt * <

NASA Authorization Act,
1?6m.

National Housing Act
Amendment, 196 3

Independent Offices 
Appropriation Act, 196-♦

NASA Authorization Act,
1965

Significant Previsions and Remarks

Section 1001(f) amended Section 203(c)(2)(A) of NAS Act so as to 

authorize the Administrator of NASA to establish and fix 
compensation "(at not to exceed the highest rate of grade 18 of 
the General Schedule cf the Classification Act cf 1?'^9, as 
amended, or, for a maximum of thirty positions, not to exceed 
$21,000 a year)" rather than "(up to a limit of $19,000 a year, 
or up to a limit of $21,000 a year for a maximum c-f thirty 
positions)".

Appropriated funds to Department 'f Commerce tc establish s 
meteorological satellite system. Appropriation available for 
payment to NASA for procurement of equipment.

Authorized appropriation for NASA for fiscal year 1?t-. For the 
first time segregated the "Research, and development" 
appropriation account into 22 separate program line items. 
Includes the first authorization for appropriations for 
construction at the newly established Lamch Operations Center, 
Cape Canaveral, Florida (later renamei John F. Kennedy Spa-o 
Center, NASA). It also ajth<rized appropriations for the 
acquisition of land for an Electronics Research Center in the 
Boston, Massachusetts area. Sec. f authorized the Administrator 
to transfer appropriated funds tc ether Government agencies when 
necessary to accompli sh objectives for which the funds were 
appropriated. Sec. 6 amended section 327 of the NAS Act to 
provide for the expiration of unfunded appropriation 
author!zations.

Amended section 810 of the National Housing Act to authorize t "> • 
FHA to insure certain rental housing for NASA personnel. The lilt 
of the National Housing Act, including section 810, has Lceri 
extended several times since 1963.

Made appropriations to NASA for fiscal year 196b.

Authorized appropriations for NASA for fiscal year 19^5• Lt 
includes the first authorization for appropriations for 
construction of the Electronics Research Center.
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Date of Enactment

Congress 
an d

Session

Rub lie Ls.w and 
Statutes At Large 

Citations

Short Title or Statement 
of Purpose in Whole - 

cr Summary)

August 11, l?ft -., —. ■ ?. L. 88-126 
78 Stat. U00

Government Employees Salary 
Reform Act cf I96U

Aug is1 1 "h 1V - - _ 7 - 7 F. L. c3_htA
73 Stat. A3m

Dual Compensation Act

August 30, 196-4 88th, 2nd P. L. 88-507
78 Stat. 6h0

Independent Of fices
Appropi'iat 1 on A ct, 1OC> 5

June 28, 1965 891'0, 1st P. L. 89-53
79 Stat. 192

NASA Authorization Act, 
1?66

Significant Provisions and Remarks

Sec. ' I?' repealed the language in seoticn 2?1 :f the Nat Iona 

Aeronautics and Space Act, fixing the compensation of the 
Administrator and Deputy Administrator: in lieu thereof, section 
303 place i these positions in level II '$3**900; and level III 
($28,500). respectively, cf the Federal Executive Salary Schedule 
Sec. 305 (13) (A) similarly repealed the language of section 
201 rf) cf the National Aeronautics and Space Act relating t; the 
compensation of the Executive Secretary of the National 
Aeronautics and Space Council and section 30- ft' authorized the 

President to fix compensation cf tnat posit ion at a ra~e net to 
exceed level II ($30,000) of the Federal Executive Salary 
Schedule. Sec. 305 (13) (B) repealed the language cf section 
PC- (a' f 1' cf the Civilian-Military Dials'n ?<minittee. Sec. 
306 (c) and (d) amended sections 201 ff' and 203 (b) (2) (A) cf 
the National Aeronautics and Space Act tc pay the compensation cf 
the positions authorized to be established under chose sect tens 
as not to exceed the highest rate cf compensation for OS-18 
positions.

Sec. 1'02 (a' ;3-) repealed section 203 (t) (11^ ~f the Na~icr.al 
Aeronautics and Space Act which formerly authorized NASA "to 
employ retired commissioned officers of the Armed forces . . . 
and compensate them at the rate established for positR :s 
occupied by them under the Administration, subject only to the 
limitations on pay set forth in . . ." the then 5 (1.8.0. 59& 
regarding dual compensation. Sec. 201 (a) now governs the 
compensation of retired military personnel employed by NASA and 
all other agencies. In addition, See. 20le authorized the 
Administrator cf NASA t< exempt under specified circumstances n< 
more that:- 30 individuals holding positions established pursuant 
to section 203 (b) (2) (A) of the Nat ioml Aeronautics and Space 
Act from the restrictions of section 201e regarding the 
permissible quantum of dual compensation which a retired military 
person nay receive.

Made appropriations to NASA for fiscal year 1965*

Authorized appropriations for NASA for fiscal year i960.
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Public Law and 
Statubes At Large

Citations

Hvurj'b ni ze tlon
of

Stat. 1?21

?. L. 89-128
79 Sts t. 520

P. L. 89-320
79 Stat. 1186

Short Title or Statement 
of Purpose (in Whole 

or Summary)

Reorganization Plan Nc. 
of 1965

Independent Offices
Appropriation Act, 1966

Significant Provisions and Remarks

The plan abolished one Cr.i litary Liaison Committ ee
established under section 20- of the National Aeronautics and 
Space Act and transferred its function to the President.

Made appropriations for NASA for fiscal year i960.

Joint Resolution to provide 
a memorial for Dr. Goddard

Directed NASA tc erect a memorial to the late Doctor Robert H.
Goddard. Authorize' ar. apr.rr"riati;• r ~ erect the me: .'rial.

July 19, l?bJ o< p h,

August 5, 196 r 8?t h,

September 6, 1966 89th,

October 15, I966. 89th,

' )

August 21, 1967 90th,

November 8, 196/ 90th,

July 3, 1968 90th,

F. 1. 89-509
80 Stat. 310

(J
>
 tr*

M ■ u 1 
p

• O) *

V
J V

i
■
a
)
 ro < 0

2nd ?. L. 89-555

2nd P. L. 89-670 
C" g - +- , CP]

1st F. L. 90-67
81 Stat. 168

1st P. L. 90-13] 
:1 Stat. 38b

2nd P. L. 90-373 
8? Stat. 280

National Air Museum
Amendments Act of 1965

NASA Authorization Act, 
1967

Independent Offices
Apr^or^iat i'r- A't. Ir6"

Department of
TY**''' 7 ■ - c ? Pir nt

NASA Authorization Act,
1968

NASA Appropriation Aci , 
I960

NASA Authorization Act, 
i960

Appointed the Administrator of NASA as one of the advisors of the
newly created National Air and Space Museum. Se’ticn ?• erne:
Section ? f Fuell Law '22 to allow government agencies to l_Oa

Authorized appropriations for NASA for fiscal year l-<". Include? 
the last author! zat ion of ar^ repriatf ms frr the Gemini p’cpram.

Made appropriations for NASA for the fiscal year 196-.

Established the Department of Transportation and inter 
transferred tc that Department the existing Federal Av.' 
Adminislration together with enumerated powers and 
res pc.no i) 111t.1 es .

Authorized appropriations for NASA for fiscal year 1968, including 
the first separat ely ide'tidied a .d r i zatiort for the V/'yager 
program• Sec. 5 estIts'.-'' ‘•<’ r puce Sc Ft?‘ y Ais • Ftr

Made appropriat i. -n.n f or NASA fcv‘ fiscal year io68.

Authorized appropriations for NASA for fiscal year 106?•


