Chapter 4
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'The Space Age Begins

Sputnik: Soviet Challenge

In the last weekend of September 1957, Bill Pickering made yet another trip
to Washington, DC. Fall was a pleasant time to visit the capital. The oppres-
sive heat of summer had given way to the milder temperatures of fall, and the
frantic rush of tourists and vacationing school children had diminished to a
quieter and more tolerable level of noise. The autumn tones of trees and gardens
and the lengthening shadows of the waning sun gave the city a gentle patina of
tranquility that would be a precursor to the harsh reality of the winter months
to follow.

Pickering was a delegate to an international conference hosted by the
National Academy of Sciences as part of its commitment to the U.S. participa-
tion in science programs for the International Geophysical Year (IGY). The IGY
had begun on 1 July 1957 and was scheduled to run through December 1958.
This conference, sponsored by the Comité Spéciale de ’Année Géophysique
Internationale (CSAGI), would focus on planning the rockets and satellite part
of the IGY program.

It was not the first time that the CSAGI had addressed this issue. Three years
earlier at a 1954 conference in Rome, CSAGI had challenged IGY participants
to give consideration ““ . . . to launching small satellite vehicles, to their scientific
instrumentation and to new problems associated with satellite experiments, such
as power supply, telemetering, and orientation of the vehicle.” At that time, the
Soviet Union had not joined the IGY program and only the U.S. responded.

By the time the CSAGI assembled in Barcelona two years later (1956),
the Soviet Union had joined the IGY program and there its representative
announced that the USSR would also use Earth-orbiting satellites to make
measurements of temperature, pressure, cosmic ray intensity, micro-meteor-
ites, and solar radiation during the IGY. He gave no further details or advance
information. For its part, the U.S. undertook to fully describe the details of its
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sounding and satellite plans to assist those who wished to make correlated mea-
surements by other means.'

Thus, by the time of the Washington conference, sufficient time had elapsed
for both countries to implement their projects and throughout the week the meet-
ings were pervaded by a general sense of expectation that an imminent launch
date for an Earth satellite would be announced by either the U.S. or the Soviet
Union. But the delegates were disappointed—there was no such announcement.

‘What happened next is best described in Pickering’s own words:

[ was at that IGY meeting and on the Monday they had various
nations get up and say what they were doing. The Russian del-
egate, Anatoly Blagonravov made the Soviets’ report. He spoke in
Russian and the translator followed him in English. Among other
things, he said that they were getting pretty close to launching a
satellite. The guy sitting next to me understood Russian and he
said to me, ‘He didn’t say that—in Russian, he said the launching
was imminent’.

Now this was on Monday, and nothing happened until Friday
when the meetings wound up and the Russians held a cocktail
party to celebrate the end of the proceedings. So we all trooped
over to the Russian Embassy for the cocktail party and there was
the usual drinking and that sort of thing. Nothing was said about a
satellite. Then during the evening, Walter Sullivan from the New
York Times came in and asked me, “What have they said about
the satellite? Radio Moscow says that they have got a satellite in
orbit.” So I talked to Lloyd Berkner who was the senior scientist
present, and he and Walter Sullivan got Blagonravov aside and
then Walter proposed a toast to the success of the Soviet satellite.
Then the Russian vodka flowed like mad.>

Next morning a large gathering of scientists and reporters packed the audi-
torium of the National Academy of Sciences to hear Blagonravov give a lengthy
public statement on the important new Russian achievement. While praising
Sputnik as an example of Russian accomplishments in science and technology,
he criticized the U.S. claims for its, as yet undemonstrated, satellite program.
Nevertheless, the audience understood Blagonravov’s pride in his country’s
achievement and applauded his assertion that this would “serve as an inspiration
to scientists throughout the world to accelerate their efforts to explore and solve
the mysteries and phenomena of nature remaining to be explored.”

The Russian criticism stung Pickering deeply. He knew, as few others did, that
given the “go-ahead” a U.S. satellite could have been launched months earlier.
Pickering recalled his frustration:
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The reaction in this country was amazing. People were startled
to realize that this darn thing was going overhead about ten times
per day and there was not a thing they could do about it—and
realizing that what was thought to be a nation of peasants could do
something like this—with this amount of technical complexity.*

Speaking of the public reaction in this country Homer Newell wrote:

How brightly the red star shone before all the world in October
1957! Streaking across the skies, steadily beeping its mysterious
radio message to those on the ground, Sputnik was a source of
amazement and wonder to people around the globe, most of
whom had no inkling of what was about to happen. In the U.S.
many were taken aback by the intensity of the reaction. Hysteria
was the term used by some writers, although that was doubt-
less too strong a word. Concern and apprehension were better
descriptions. Especially in the matter of possible military applica-
tions there was concern, and many judged it unthinkable that the
U.S. should allow any other power to get into a position to deny
America the benefits and protection that a space capability might
afford. A strong and quick response was deemed essential.’

Pickering returned to Pasadena to confront a sense of subdued frustration at
JPL. The staff was, for the most part, well aware that the addition of a single live-
stage motor to their existing upper-stage rocket motors could put a satellite in
orbit. Furthermore, they knew how to do it and they had all the hardware they
needed to do it. All they lacked was the approval to “go ahead.” “We thought,”
said Pickering, “if the Army would only tell us to go ahead we could do this.
We've got this reentry test vehicle—all we have to do is to put another stage on it
and it will go into orbit.” But the word to “go ahead” did not come.

Pickering was swamped by calls from the media wanting his reaction,
opinion, and future predictions about the Sputnik affair but constrained by
his orders from General John B. Medaris, he could only remain silent about
his innermost thoughts for the future.

Despite its frustration over the rejection of the Project Orbiter proposal,
and quietly encouraged by Pickering, JPL engineers began to formulate
a quick response to the challenge posed by Sputnik. It would have to be
something that the Army would support and for which it could get approval
to carry out, and it would have to be something they could build quickly
using material and parts that they already had. There would be no time for
lengthy development and testing. The question was: what sort of response?

Pickering reasoned that, since the Soviets had more lifting capacity than
the U.S., putting up a little satellite would not make much of an impression
compared to Sputnik. Rather than just putting up another Earth-orbiting
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satellite, Pickering suggested they aim to shoot something to the Moon. “That
would be dramatic, and a step in the right direction,” he said. Calculations soon
showed that if they put some larger upper stages on the Army’s Jupiter,® employ-
ing much the same philosophy as they had used for Project Orbiter but on a
larger scale, then they could indeed put a significant payload on the Moon.

That was it—they gave it a name, “Red Socks,” and Pickering took it over
to DuBridge at Caltech for his approval. “This is something where we can
react to what the Soviets have done by doing something more dramatic,” he
said. DuBridge agreed and together they went to Washington to sell the idea
to the Army. Although General Gavin, Head of Research and Development
(R&D) for the Army, liked the idea, the Under-Secretary for R&D in the
Department of Defense (DOD) deferred his opinion until an alternative pro-
posal could be developed by the Air Force. So, in an atmosphere of inter-
service rivalry, the Red Socks proposal foundered.” As far as the Pentagon was
concerned the country had made a choice for its Earth-satellite program, and
that was to be Project Vanguard.

Explorer: America’s Response

About one month later a second Russian satellite, bigger than Sputnik 1
and carrying a live dog, appeared over the skies of the U.S. This second, spec-
tacular Russian coup finally prompted the DOD to give the Army and JPL
its long deferred authorization to prepare Project Orbiter as a back-up for the
Navy’s ailing Project Vanguard. It was the moment that the Army Ballistic
Missile Agency (ABMA) and JPL had been waiting for since 1954.

Medaris called Pickering to an urgent meeting at Huntsville to inform him
of the plan for implementing Project Orbiter. Pickering took two of his senior
managers with him to meet with Medaris and the von Braun team. Pickering
recalled the subsequent events:

Medaris’ office was right next to the Conference Room and I
went in before the meeting and . . . basically I told him, “You give us
the Redstone and we will do all the rest.” He listened but didn’t say
anything—but when we went into the meeting Medaris said, ‘Now
this is the way it is going to be. . . " And that was the way it was.?

ABMA would build the Redstone launching rocket to do the heavy lifting
off the launch pad, and JPL would build the two upper stages and the satellite
itself plus the instrumentation to go in it. JPL would also provide the radio
telemetry and ground tracking system plus whatever guidance was needed to
orient the spinning upper stage once it separated from the Redstone.

For some time, Pickering had been concerned about the future direction
of the Laboratory mainstream effort. Although it was currently engaged with
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the Sergeant and final stages of Corporal as well as the reentry test vehicle
(RTV) programs for the Army, he did not see a future role in military pro-
grams for the Laboratory. He was convinced that the path to the future began
with a satellite program, and he was determined to lead the Laboratory in that
direction. Here was the opportunity he needed to take the first step, and he
intended to take it without hesitation. It turned out to be a seminal decision.

Work on the new project began immediately. Pickering assigned Jack
Froelich to lead the project. Under Froelich’s urgent direction, engineers
began to assemble the scaled-down Sergeant motors that would provide the
upper stages for the Redstone and to fabricate the satellite and the 4th stage
motor that would finally inject it into Earth orbit. In a parallel stream of
activity, Pickering’s telecommunication expert, Eberhardt Rechtin, began to
set up the radio receiving stations that would track the satellite and record its
telemetry down-link, as it passed overhead. Suddenly the Lab was seething
with energy and the spirit of incentive that had begun to dwindle under the
dull pressure of the Sergeant program began to rekindle.

Pickering himself undertook the task of finding a suitable scientific package
for the satellite. As a member of the IGY satellite-planning group, he was well
aware of the science payloads that had been selected for the Vanguard satellite
flights. One of them, Pickering suggested, Van Allen’s Geiger-counter pack-
age, would be a logical choice of instrument for the cylindrical spinning body
of Project Orbiter. The IGY committee concurred and directed Pickering to
contact Van Allen and work out the details. Delighted with an opportunity to
extend his cosmic ray research into regions beyond Earth’s atmosphere, Van
Allen agreed and arranged to provide the cosmic ray instrument and a scientist
to help integrate it into the new Orbiter satellite.

A few weeks later, time ran out for Project Vanguard. The launch had been
set for 6 December 1957 at Cape Canaveral, Florida, with full media coverage
including national television. Public interest was very high, not only because of
the partisan feelings aroused by the Sputnik affair two months earlier, but also
because this was to be the first public viewing of a live rocket launch. Now the
time had arrived. The countdown proceeded smoothly toward its spectacular
climax. At T-zero, the gleaming slender launch rocket roared to life, spewed
forth a giant plume of flame and smoke, then rose a few feet from the pad and
exploded in a huge conflagration of orange and red flames. It was an apocalyp-
tic moment of total failure before the incredulous gaze of a national audience.
Unsympathetic press reports dubbed it the United States’ “Flopnik.”

For those new to the field of rocket development it was a moment of utter
despair. For others, like Pickering and von Braun whose long experience in
the field had made them aware of the difficulties that were associated with
such complex systems, it was not altogether unexpected. They knew only too
well that it took a long period of developmental experience, often painful, to

77



William H. Pickering * America’s Deep Space Pioneer

achieve the exacting levels of reliability that such ventures required. That took
time and experience, the one thing that Vanguard had not enjoyed.

For William Pickering and Wernher von Braun, however, there was
another message in that dismal event—they were up next. The launch, of
what was to be known for security purposes as Redstone Missile Number 29,
was scheduled for 29 January 1958, a date that had allowed just 80 days from
the order to proceed to launch. If the launch failed it could be attributed to a
test failure of Army Missile 29; if it succeeded it would be hailed as America’s
answer to the Soviet challenge for space supremacy. Until then the payload for
Missile 29 remained unnamed. The stakes were high for all involved.

Froelich’s engineers had made good progress in preparing and testing their
hardware for the January launch. In its final form, the satellite consisted of a
steel cylinder, 80 inches long and 6 inches in diameter that contained the final
4th-stage rocket motor and the scientific instrumentation package consisting,
principally, of Van Allen’s Geiger counters. Two battery-powered transmit-
ters would radio the science measurements to the ground and at the same time
provide a signal for the ground receivers to track the position of the satellite as
it moved across their field of view.’

Ever since he had demonstrated the efficacy of radio-based position find-
ing techniques as compared to optical-based methods in the early Corporal
guidance tests at White Sands, Pickering had maintained a strong interest in
ground-based radio tracking techniques based on the Doppler principle. He
believed that a velocity vector, represented by the Doppler component of a
radio signal received from a moving missile or satellite, offered a more fun-
damental, accurate and practical data type than the angle data generated by
optical devices for the determination of trajectories and orbits respectively.
Pickering had charged Eberhardt Rechtin, another of his brilliant former
Caltech students, with responsibility for developing a sensitive ground-based
radio tracking system that could not only detect very weak signals from a
tiny in-flight transmitter but could also extract the telemetry data that they
carried. In addition, and perhaps most astonishing of all, it would use a small
but significant part of the residual signal to measure the Doppler effect,
or change in radio frequency, as the missile or satellite moved along its
path relative to the receiving station. They called the system “Microlock,”
after the basic “microwave phase-lock” principle that enabled the sensitive
ground receivers to track the phase of the satellite’s incoming radio signals
with extraordinary precision.

Microlock receivers at Cape Canaveral had been used for the early reen-
try test flights but now, faced with the need to cover an Earth-orbital flight,
Pickering ordered his communications experts to set up three additional sta-
tions spaced roughly equally around the globe: one in California (near San
Diego), one in Malaysia, and a third in West Africa. With the suitcase-size
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receiving equipment and a couple of technicians to set them up and operate
them, Pickering had, in effect, a primitive international network of track-
ing stations for his satellite. These simpler stations would capture telemetry
from the passing satellite, while the more complex stations in Florida and
California would generate the Doppler data needed to determine the satellite
orbit, in addition to capturing the telemetry data.

As the launch date drew closer, Medaris instructed Pickering to treat
Missile 29 and its payload with the utmost security to keep its real identity
hidden from public knowledge until after the launch. Decoys were to be
arranged to cover the identity of all personnel that were associated with the
satellite work, particularly Jack Froelich and Pickering himself.

As part of this subterfuge, Pickering planned to be in New York on 29 January,
the opening day of the launch window, to present a paper at a meeting of the
Institute of Aerospace Science. After the meeting, he planned to return unobtru-
sively to Washington to await the outcome of events at Cape Canaveral.

William Pickering did indeed spend that evening in Washington far from
the unfolding drama at Cape Canaveral; not in the comfort of a quiet hotel but
huddled over a single telephone in a small, nondescript conference room deep
in the Pentagon, in Washington, DC. Earlier, the Secretary of the Army had
“invited” Pickering, von Braun, Van Allen, and Berkner to follow the launch
activities from there, probably to ensure that they were well hidden from public
view. The office-size conference room contained a table and a few chairs, one
standard telephone and, in the corner, a teletype machine that from time to time
chattered with messages from the launch site control center, nothing more. To
find out what was happening they would call the Cape, or vice versa.

Enormous sighs of relief and applause followed each successive announcement
that the launch was “good,” that the upper stages had separated, and the high-
speed cluster had fired. Finally, von Braun remarked, “the rest is up to JPL.""
Pickering took over the phone to talk to Al Hibbs, his orbit determination expert
at the Cape who was busy figuring out with pencil and paper just when the new
satellite should appear over the horizon in California. It was then that the group
was informed that, by an edict of the White House, the name of the new satellite
was to be Explorer 1, and that there would be no public announcement until its
signal had been picked up, and confirmed, in California.

Time seemed to stand still while they waited. The contact time predicted
by Hibbs passed with no report of contact. Pickering recalled:

So I am sitting there with the telephone stuck in my ear, and
there is no signal, and the Secretary and all the others are glar-
ing at me thinking, “Where the hell is it?” I am really in the hot
seat. So I tried to make chit-chat to Frank Goddard at JPL when
suddenly he got a ‘signal received’ report from the nearby San
Gabriel Valley Amateur Radio Club followed almost immediately
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by a report from the San Diego Microlock. It was eight minutes late'!
according to Hibbs’ estimate which, considering the real time nature
of all this, was a pretty damn good estimate.'

A few moments later, a man from the Naval Research Laboratory (NRL) came
in to confirm that a Navy station in San Diego had also received and confirmed
the signal. There was much back-slapping, hand-shaking, and congratulating all
around, but no champagne in the Pentagon office that night. Explorer 1 was in orbit,
Pickering and von Braun were jubilant, and the nation was about to “go wild.”

A short time later, Pickering, Van Allen, and von Braun were bundled
into a car and driven a few blocks to the Academy of Sciences building over
on the National Mall. The weather had turned rainy and cold and the streets
were deserted. Here and there an occasional taxi, waiting impatiently at a
traffic light, was the only sign of life in the sleeping city. Apparently the
news that Explorer 1 was in orbit had preceded their arrival. A packed news
conference, hosted by Richard Porter, Chairman of the IGY panel on Earth
satellites, was in already in progress and news reporters and other interested
observers of history in the making waited expectantly for further details.
The crowd greeted their arrival, via a back entrance because they could not
get in the front entrance for the crush of people, with great enthusiasm, and
bombarded the three heroes with questions until well into the early hours of
Saturday morning. An Explorer model happened to be on hand and pictures
of Pickering, von Braun, and Van Allen holding the new satellite aloft were
taken and subsequently published around the world.

It was no coincidence that an Explorer was available in Washington that
night. Pickering observed:

The plan always visualized success and that we were going to
have a press conference and tie it into the National Academy of
Science to emphasize that this was a scientific program, not just a
stunt or a military program. Also, the committee that approved Van
Allen’s payload was essentially an IGY committee so in that sense it
was tied to the IGY. But as far as the general public was concerned,
the whole thing was perceived as just a reaction to Sputnik."

The next morning the news press, many with extra editions, announced the
achievement with blazing headlines: “U.S. SATELLITE RINGS EARTH:
Army Launches Moon into Space,” (Los Angeles Times); “U.S. SATELLITE
CIRCLING EARTH: Caltech Moon Launched,” (Los Angeles Examiner);
“ARMY LAUNCHES U.S. SATELLITE INTO ORBIT: President Promises
World Will Get Data,” (New York Times). Pictures of Pickering, von Braun,
Van Allen, and members of the JPL team and details of the Redstone and
Explorer filled the back pages. Radio and television broadcasts scrambled to
get the news on their early morning news programs.
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Pickering, Van Allen, and von Braun show Explorer 1 to the world (NASA Image P8485).
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Articles on JPL, and profiles of Pickering, von Braun, and Van Allen
appeared in many of the prestigious newspapers and magazines around the
world. Overnight, it seemed, Bill Pickering had been thrust into the harsh
spotlight of public attention and his image, together with that of von Braun’s,
came to represent an icon for America’s venture into an awesome new frontier
beyond the familiar boundaries of Earth—the frontier of space.

When Pickering returned to Pasadena the next day, he stepped into a dif-
ferent world from the one he had left a few days earlier. Newsmen seeking
interviews and comments, calls of congratulation and organizations request-
ing appearances poured into his home and JPL office from all sides. He had,
in a word, become a “personality.” As he recollected, “it took a bit of getting
used to, because so many people were wanting to say a few words or take a
picture. You were on the spot all the time.”"*

His children too, became objects of attention when their teachers explained
the significance of the event and its association with their local school. At last,
Muriel understood what her husband had been doing for the past several
years. She began to share some of the glory and for her too, life was never the
same. Now she was expected to appear with her husband at public functions
to recognize his achievement and to fulfill her role as a part of his newfound
public image.

The four remaining launches in the Explorer project played out over
the next few months with mixed success. Two were highly successful, and
together with Explorer 1, returned important new science data that led to the
detection and exploration of the great belts of radiation around Earth appro-
priately named the “Van Allen Belts,” for their discoverer, James Van Allen."
The second and fifth launches failed.

In reflecting on the fortuitous outcome of the first Explorer, Pickering
viewed it as the beginning of “a slow climb up the learning curve,” where
failure was not acceptable under any circumstances, and the only path to suc-
cess lay through costly experience, thorough understanding of the total prob-
lem, and exacting attention to the minutest of technical detail. This early
insight of the problems inherent in the new technology of space flight, would
serve him well in the stressful years that lay ahead.

A Very Public Figure

Pickering’s speech to the Institute of Aerospace Science in New York in late
January 1958 marked the last of his public appearances as a “private” figure.
Forty-eight hours later that changed dramatically with the success of Explorer
1 and he became a very prominent “public” figure in every sense of the word,
nationally and internationally. His public utterances on “space,” and every-
thing remotely related to it, appeared in the news media, radio, and television
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across the country and around the world; requests for personal appearances
throughout the country poured into the JPL director’s office. Undaunted by
the extra workload and traveling it entailed, Pickering did his best to accede
to most of the requests. He came to regard his public speeches as “part of my
job,” and used them to advocate his opinions on a variety of less technical sub-
jects related generally to the U.S. space program and the Soviet threat to U.S.
technological superiority. His public speeches, which were about to become
a dominant part of his professional life, reflected his changing outlook, the
breadth of his interests beyond the purely technical, the depth of his insight,
and the public spirit of the times.

Borne on the tremendous wave of public interest in the new technology
of “space,” that followed the Explorer and Vanguard launches, Pickering
addressed the Los Angeles Chamber of Commerce in March 1958. His topic
was “The Engineer in the Space Age.”'

He said:

This meeting [today] is another evidence of the tremendous
interest which the public displays toward this newest technical
break-through-the dawn of the Space Age . . The progress of
civilization is today measured to a large extent by its technologi-
cal achievements. . . .

Acknowledging that America’s technological leadership had been chal-
lenged by the Soviet launching of Sputnik and recognizing that within five
years the Soviets could challenge the U.S. in all fields of science, Pickering
proposed a policy for the future that would reverse that imbalance and
strengthen the United States’ response to the Soviet challenge. He believed
that “the answer lay with our scientists and engineers and with the support
which we, as a nation must give them.” He called for “a better understanding
on the part of our political and industrial leaders of the importance of science
to the national welfare.” More support for basic research, more scientists and
engineers, and more and better teachers to train them were the essentials of
his message. He asserted:

University and high school teaching must emphasize the real
essentials of science and the scientific method. Mathematics and
physics must become of prime importance. The ability to think
clearly, to analyze a problem on the basis of essential data, to
understand the fundamental principles involved these are the
essential skills . . . and teaching is a critical factor, and Russia is
doing a better job than we are.

The need for more scientists and engineers, higher standards for advanced
education, better-trained teachers, and a national space program under civilian
control: these were recurring themes in many of his speeches that followed.
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While satellites, rather than manned space flight, were obviously of more
immediate interest to Pickering, he had very clear ideas about the role that
man should take in space. He gave voice to those ideas the following month in
Denver, Colorado, at a symposium on “Man in Space” sponsored by the Air
Force Office of Scientific Research."”

He began with the assumption that ““ . . . we have the capability to place a
man in space in an Earth satellite or on some extraterrestrial mission,” and then
posed the question, “What do we gain by placing a man in the vehicle?” It
depends, said Pickering, on the purpose of the mission. If the intent was to land
a man on the Moon, or Mars, then a human passenger was obviously required. If
however, the objective of the mission was to make scientific observations then,
Pickering asserted, remotely-controlled instruments were a better alternative.

For scientific missions he saw the human passenger as “ . . . an unnec-
essary complication.”

However, when it came to the actual exploration of the Moon or planets,
Pickering said the task of navigating across the vast distances of space and sur-
veying the planet for viable landing sites would be done by robot vehicles, “but
detailed exploration after a landing . . . must surely take man’s intelligence.”

In a prescient view of the distant future, Pickering summed up his thoughts
on the role of man in space: “The capability for manned space flight becomes
useful only when we consider the exploration of other planets. Before that
time comes, unmanned vehicles can accomplish almost all of the missions
assigned to space flight, in a cheaper more reliable fashion.”

As Congress moved toward embracing a national space program, Pickering
became concerned about potential conflict between military and scientific
institutions for control of the nation’s space enterprises. He voiced his con-
cern in an address to the Association of the United States Army at San Pedro,
California, in May 1958."®

Noting that the success of America’s first Earth satellite was the result of a
joint effort of the military and scientific communities, represented by ABMA
and JPL, and that more joint programs were planned, Pickering said “ . . .
even as these preparations go ahead, unresolved questions cast their shadows
before them . . . the essential ambivalence of the scientific-military mission in
space will . . . become larger as the space program grows more ambitious.”

He observed that while the scientist and the military man agreed on the
necessity of exploring space and had worked closely together in the past to
establish and demonstrate the basic principles, they were motivated by dif-
ferent objectives that could best be served by a separation of the programs in
the near future. Pickering believed that these ideas were reflected in President
Eisenhower’s recent (2 April) recommendation to Congress ““ . . . to establish a
new, independent federal agency that would be responsible for space technol-
ogy, space science, and the civil exploration of space.”
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Congress was then considering this legislation; “I trust that a decision will
be forthcoming before the end of the session,” he said.

A week later, Pickering was speaking before the Louisiana State Department
of Education in New Orleans. This time, the subject was “Education in the
Space Age.”" Pickering put his audience on alert when he opened with:

There should be no doubt in the mind of any well-informed
citizen that the U.S. and the USSR possess the power to annihi-
late each other, and this is a new situation which has never been
faced before in the history of mankind. . . . Only seven months
ago, on 4 October 1957, the U.S. lost an important battle in this
conflict. The launching of the first Sputnik came as a shock to
our people, but to people all over the world it was taken as proof
that our much vaunted technological superiority was now sec-
ond to the USSR . . . it was even interpreted to mean that the
communist system had proved superior to the capitalist system.
Fortunately, the launching of Explorer 1 on 31 January has done
much to restore the balance. But it may be years before we have
wiped out the memory of that October day.

“What do we, as citizens, do about it?” Pickering asked. “A few of us are
in the front lines, so to speak, and we will fly satellites and lunar vehicles but
we have no illusions about the strength of our opponent.” Comparing the
size and capabilities of the Soviet satellites with those of the U.S. led him to
believe that the Russians were capable of “building, launching, and guiding
rockets capable of being used as inter-continental ballistic missiles.” “This is
no time for complacency,” he said, “We need to give all the support we can to
our missile and satellite programs.”

Pickering said that it was important to understand the true implications of the
Cold War, the forces that controlled the political climate, the weapons being used,
and the importance of science and technology. “We live in a time of tensions that
are unlikely to be resolved in the next few years, and we must see that the com-
ing generation is prepared for its part in the [continuing] struggle. The education
system of our country must accordingly be prepared to accept the responsibility of
training the citizenry for its part in this world struggle,” he said.

Here, Pickering reiterated the themes that he had discussed at his earlier
speech in Los Angeles on the “Engineer in the Space Age;” more engineers and
scientists, better qualified teachers, higher standards for advanced education,
well-rounded academic programs, and emphasis on mathematics and physics.

“For our very survival it is essential that the nation support a public educa-
tion program adequate for the space age,” he concluded.

As the euphoria over Explorer subsided and the sometimes wild conjecture about
the future direction of a space program engaged the public interest, the reason for,
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and ultimate benefit of, a national space program came into question. With this in

mind and, always alert for a catchy title for his speeches, Pickering chose “The Four

Reasons” for his address to the Pasadena Chamber of Commerce in June 1958.%
He said:

We are standing tonight at what might be called the door

to space . . . and we have paused momentarily on the threshold
to collect ourselves and our equipment for the adventures that
stretch before us. . . . There are two basic questions that can be

asked at this stage—why do we want to go into space and how do
we propose to get there?

Citing the President’s Science Advisory Committee for an answer to the
first question, Pickering said that each of the following four factors was reason
enough to justify a national space program:

Natural curiosity leads man to try to go where no one has
gone before; being strong and bold in space enhances the prestige
of the U.S.; A defense objective ensures that space is not used to
endanger our security; and Space technology offers new oppor-
tunities for science experiments that will increase our knowledge
and understanding of the Earth, solar system, and the universe.

“Taken together,” he said, “they do indeed constitute a compelling reason
to embark on such a program with all reasonable speed.”

He explained how the development of large and powerful rockets for mili-
tary purposes had in fact “opened the door to space,” and in doing so had cre-
ated a strong rivalry between our military and scientific institutions for control
of the nation’s space program. Although the present national space program
was being directed by the Advanced Research Projects Agency (ARPA) of
the DOD, Congress was considering a bill to establish a civilian agency, the
National Aeronautics and Space Administration (NASA), with authority to
direct “aeronautical and space research sponsored by the government.”

How would these two agencies interact? Pickering believed

The right answer must lie somewhere between the two extreme
views. The costs of space vehicles are so large as to require a coordi-
nated national effort. Therefore both military and scientific objec-
tives must be considered . . . ARPA and NASA must cooperate so
that all phases of our space program are put into proper perspective

.. we need a positive program, not hysterically reformulated every
time Russia sends up another Sputnik, but logically and scientifically
planned and funded with the objectives of reestablishing America’s
preeminence in this area of technology and insuring our military
position in space, and opening a new era in human development.?!
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Although the U.S. program roughly paralleled that of the USSR, he believed
that it lagged the Soviet program by about two or three years. He said:

With the Soviets possessing this lead, it might seem that we
will remain in a sorry state to contest their leadership. This, I
refuse to believe. Admittedly we are a late starter in the race; most
of our actions have been merely reactions to Soviet action that
were motivated, to a large extent by fear, but surely this nation
can cast off such a miserable, defensive psychological response.
Here we stand at the door to one of the greatest adventures of the
human spirit. We have an opportunity to show the world how we
can lead mankind in hope and freedom, leaving behind fear and
suspicion. We can do it—we must do it.

The Pasadenians rewarded his presentation with a long and enthusiastic
standing ovation.

The first year of the Space Age made an arresting and appropriate subject
for Pickering’s address to the Aircraft Industries Association in November
1958. “Just a year earlier,” he reminded his audience, “the country was still
recovering from the shock of seeing the Russians place two satellites in orbit
only about one month apart.” Pickering said there had been a universal, almost
hysterical demand that something be done quickly to off-set that perceived
“Cold War victory.” Now it was time to review what had been done to catch
up with the Russians in the field of guided missiles and space development.

He carefully explained what was then known about Russian progress and
what could be deduced from the performance of their satellites and ICBM test
vehicles that had been launched successtully.

By comparing the size and weight of the Russian and American satellites
launched so far, and the energy required to place them in orbit, Pickering
observed that “the missile that launched Sputnik IIT must have been at least
as large as America’s most advanced heavy rocket, the Atlas. Yet the United
States had not yet fired a complete Atlas, let alone developed it to the state
where it could be used for a satellite launching vehicle.” Obviously, Russia
was “way ahead of the United States in the guided missile art.”

In answer to the important question of “are we showing signs of catching-
up?” Pickering could give only a qualified “Yes.” He believed that a “psychol-
ogy of failure” was developing in the nation, largely as a result of the public
tendency to “gloss over” our failures in the missile and satellite test programs.

He cited recent media examples from the Vanguard, Explorer, and Pioneer
missions that particularly annoyed him. “Better luck next time” or “Man
against impossible odds,” or “Man against Newton’s laws.” These were not
examples of “glorious failures.” None were acceptable. He asserted that these
failures were due to “insufficient engineering analysis and test of a condi-

87



William H. Pickering * America’s Deep Space Pioneer

tion that was encountered in flight.” He totally rejected a recent media com-

ment that “ . . . nothing succeeds like a failure.” It was a carry over from the

Vanguard experience and overlooked the point that a missile was a very compli-

cated device that called for thorough engineering analysis and preflight testing.
He said:

We have tried to run before we can walk. . . . The key to
obtaining real improvement [in the missile program] is a recogni-
tion by both the government and industry of the fact that missile
design is an engineering problem, and that failure can mean one
of two things, either a failure to understand the problem or poor
engineering design. In either case, the lesson to be learned from
failure is to review the problem in an analytical manner, then
apply the results of analysis.

He blamed the publicity associated with the satellite programs for much
of the problem. It was essential, he said, that our space programs not ignore
the possibility of failures, but be conducted “in such a way that success is
expected” and is not perceived “as a lucky fluke.”

“We must set success as our goal and be content with nothing less. Only
then will we catch, and surpass, the USSR in this vital area,” he concluded.

As the space program moved forward, now under the direction of NASA,
Pickering would have cause to reiterate the ideas expressed in this speech time
and again, when a succession of temporary failures obscured the larger picture
and threatened to divert attention from the intermediate steps that, in his
opinion, were essential to the achievement of ultimate success.

The age of space had arrived.
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Chapter 5
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'The Learning Curve

Toward the Moon

As the Explorer program moved toward its conclusion in the fall of 1958,
Pickering’s dreams of sending a spacecraft to the Moon began to take form
and substance in a project called Pioneer.

Directed by Advanced Research Projects Agency (ARPA), the program
was shared between the Air Force and the Army with two probe launches
assigned to each of the services. The probes would carry temperature sensors
and the now-famous Van Allen Geiger counters to extend radiation belt stud-
ies deeper into space, hopefully to the region of the Moon. When the first
two Air Force-managed Pioneers failed, the Jet Propulsion Laboratory/Army
Ballistic Missile Agency (JPL/ABMA) team was quick to set early December
1958 for its Pioneer launch attempt.

Essentially, simplified versions of the earlier Red Socks proposal, the JPL/
ABMA lunar probes were the third and fourth launches in the Pioneer lunar
probe series. ABMA supplied a much more powerful launch vehicle called
Jupiter to lift JPL’s upper stages for injection on to a trajectory that would
reach the vicinity of the Moon, and perhaps beyond. JPL supplied the coni-
cal satellite with its scientific instrumentation and a new, more refined radio
tracking and telemetry system that operated at 960 MHz, a much higher fre-
quency than that used for the Explorers.

Pickering knew that to maintain continuous radio contact as Earth rotated
under a probe traveling on a trajectory in deep space would require a three-
station network of receiving stations. This meant that the upgraded radio
system now carried by Pioneer 3 would require a completely new, and much
more complex, ground tracking system than the simple arrangement used
for Explorer. To bring this into being on short notice he depended on his
former student, and trusted communications chief, Eberhardt Rechtin. For
the immediate purpose of tracking Pioneer, Rechtin needed a large, steerable,
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26 meter-diameter, parabolic, antenna—a facility that, at the time, existed only
in the minds of radio astronomers. Six months later, after a prodigious design,
procurement, and construction effort, the huge antenna, the first of its kind,
stood ready for operation at a remote site near Goldstone Dry Lake in the heart
of California’s Mojave Desert. As Pickering so well understood, this effort and
what sprang from it, was quite as significant to the U.S. space program as the
launch itself.!

When Pioneer 3 was launched three days later on 6 December 1958, the
new Goldstone antenna had no problems in tracking the probe out to 63,500
miles, the limit of its flight, but regrettably far short of the desired lunar distance.

A few weeks later, as if to mock the U.S. effort, the Soviets announced the
success of their Luna 1 space probe. It had passed within 4,000 miles of the
Moon on 2 January, and continued into orbit around the Sun claiming the
distinction of the first spacecraft to escape the clutches of Earth’s gravitational
field. The race was truly on, and no one felt it more keenly than Pickering.

Although Pioneer 3 did not succeed in reaching the vicinity of the Moon,
the next attempt with Pioneer 4 in March 1959 was completely successful, and
did much to assuage the disappointment of the earlier launch. However, it did
little to assuage Pickering’s aspiration to be “first in deep space.” He sought a
more ambitious space program that could clearly demonstrate the superiority
of U.S. technology and management and secure a reputation for JPL that none
could challenge.

In April of that year, Pickering
gave an address to the alumni
association of California Institute
of Technology? that epitomized
his innate desire to be first in deep
space. Obsessed with the per-

ceived relegation of U.S. to second

Pioneer 4 became the first U.S. space probe to
explore deep space on 3 March 1959 when it
passed the Moon at a distance of 37,300 miles

and continued to gather space science data until

its batteries became depleted at a distance of
407,000 miles from Earth. The fiberglass cone that
enclosed the electronic package is 50 cm long and
25 cm in base diameter. The gold coating makes

it electrically conductive and the white stripes

serve to control its temperature in space to about
40 degrees centigrade. An 8 cm long probe at the
apex is electrically insulated from the cone to create
a dipole antenna for radio transmissions to Earth on
a frequency of 960 MHz (Photo: NASA/JPL-Caltech
Archives, Photo number 291-3730).
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position in the space race, he burned with ambition to bring the U.S. program
into the dominant position. In “The Exploration of Space” he made a plea for
public support of the emerging U.S. space program: “ . . . the public gener-
ally has not been made aware of the urgent significance of supporting a basic
research program that will pay off some X years later with a visible launching
of a rocket headed perhaps to the Moon or to the planets.” He thought the
public was justified in asking what had been achieved since the U.S. started
with a rush to compete with Russia in space. In fact we have done a great
deal, but most of it is below the surface, he said “we have added greatly to
the knowledge about the Earth, its atmosphere and conditions in space, and
paved the way with a Vanguard meteorological satellite for what someday we
may be able to use as a weather satellite for long-range weather forecasts.” On
the other hand, to the scientists, the discovery of the Van Allen radiation belts
was of major scientific interest. But we could not expect the scientific and
non-scientific communities to be stimulated by the same things. The facts

show “ . .. that there are far more people interested in spectator sports in this
country than are interested in the more esoteric aspects of science,” he said,
and “ . . . this lack of interest in the motivation and meaning of science will

become increasingly important as the budget demands for space experiments
go higher and higher.”

At present, public support for our space programs was being sustained by
wounded national pride in the obvious success of the Russian rocket tech-
nology but, he asked, “What of the time when, and if, it occurs, when we
achieve equality with the Russians. Will the American public lose its interest
in space and demand reductions in the space budget?” Pickering thought that
the future held much of great practical interest to the public. He cited weather
satellites as an example, but believed that the most public interest would be
aroused by the possibility of developing “communications satellites by which
it would be possible to beam television programs from Europe to the U.S.”

But first, he cautioned, to even think about catching up to the Russians,
we must have bigger and better launch vehicles, or booster rockets, to lift the
heavy payloads into space. The existing launch vehicles, based on military
designs for ICBMs were simply not powerful enough. He noted a succession of
heavy lift boosters that were currently under development for non-military pur-
poses; the largest two were the Saturn and Nova. The Saturn would be capable
of placing heavy payloads, including manned capsules, into Earth orbit, while
the Nova would be “ . . . capable of transporting a man to the surface of the
Moon and returning him to a safe landing on Earth.”

He said that these programs would be costly, and the public would be justi-
fied in asking for a reason why it is important to do these things and what it
would expect to get out of it. “We do these things,” he said, “because of the
unquenchable curiosity of man. The scientist is continually asking questions
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and setting out to find the answers. In the course of getting these answers, he
has provided practical benefits to man that have sometimes surprised even the
scientist.” He cited Roentgen’s discovery of x-rays and Van Allen’s discovery
of the radiation belts as examples. “Who can tell what we will find when we
get to the planets . . . or predict what potential benefits to man exist in this
enterprise. It seems to me that we are obliged to do these things, as human
beings,” he concluded.

It was a bold statement, issued from the heart of a man who passionately
believed in the issue he advocated, and who possessed the personal courage
and technological acumen to back it up.

As evidenced by his public utterances in 1958 following the Explorer suc-
cess, Pickering had given considerable thought to the form in which the U.S.
should expand its interest in the new field of space, and he had formed very defi-
nite ideas about the role that he saw for JPL in such an enterprise. He believed
that military interests and civilian interests in the development of space were
sufficiently divergent to justify the establishment of entirely separate and inde-
pendent programs to serve the needs of each. The civilian program would be
the frontline challenge to the Soviet thrust into space, and should leapfrog ahead
of the Soviets with bold attempts to reach Venus and Mars rather than diverting
effort to reach the Moon. In Pickering’s view, JPL’s demonstrated expertise and
experience clearly placed it in an indisputable position to lead such a program.

Meanwhile, down the corridors of power in Washington, DC, alternative
plans to create a new government agency to handle the nation’s space program
were rapidly gathering form and substance.’

By the time President Eisenhower signed the bill that created the National
Aecronautics and Space Administration (NASA) in July 1958, Pickering was
resigned to the fact that he would have to find a place for JPL in the NASA
organization if he was ever to realize his ideas for a national space program.
Not all of his executive staft agreed with him. Some held little regard for
the bureaucratic constituency of NASA and its aerospace-driven background.
They feared that the talents of JPL would be squandered if it became merely a
research “service” for the aerospace industry. Nevertheless, Pickering held to
his own opinion, knowing that the JPL-Caltech hierarchy also believed that
“the Laboratory had a mission to set the new space agency on the proper course.”™

‘When NASA sought the views of the scientific community and specialists
in relevant fields, as a basis for developing its space science program, Pickering
lost no time in offering his point of view. Pickering’s conceptual ideas for a
space science program, and how they might be carried out, were reflected in
a five-year plan of solar system exploration developed for the new Agency by
a JPL team led by Albert Hibbs.

In the firm belief that JPL should play a leading role in NASA, Pickering
wrote to J. R. Killian, President Eisenhower’s science advisor, setting out his
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view on the role that JPL should play in the new administration. He warned
Killian that unless the new Agency accepted the concept of JPL as the national
space laboratory, there would be a danger that the military would seize the
initiative and leave NASA to provide only supporting research with an occa-
sional scientific payload. However, as the national space laboratory, JPL with
all of its unique experience would become a key NASA resource that, given a
clearly defined responsibility, could draw up a viable long-term space program
for the nation.®

Late in 1958, when NASA approached Caltech with the idea of trans-
terring JPL from Army to NASA jurisdiction, both Pickering and Caltech
President Lee DuBridge responded with enthusiasm. Under the final arrange-
ment, Pickering agreed to complete the Sergeant weapon development pro-
gram for the Army and to do some further limited research for the Army.
On 3 December 1958, Eisenhower signed an executive order that authorized
the transfer and Pickering, his entire staff, and JPL’s future research programs
came under the direction of NASA.

Thus, it came about that Pioneer 3, launched on 6 December 1958 and
the new 26-m antenna at Goldstone that tracked it, combined to carry out
NASA’s first mission into deep space.

Early that morning, NASA convened its first post-launch press conference
at its temporary headquarters in Washington, DC, with Dr. Abe Silverstein,
Director of Space Flight Development representing NASA and Kellogg, von
Braun, and Pickering representing the IGY Satellite Panel, ABMA, and JPL,
respectively. Unlike the Explorer event, this press conference was very for-
malized and far less spontaneous and exuberant. It marked the first of many
media events that exposed Pickering to public scrutiny. Some would be excru-
ciatingly depressive, others wildly exuberant. Silverstein said the Pioneer 3
launching had been “functionally successtul” and called the accomplishment
“ .. .asupreme achievement in the engineering sciences and the arts.” He
paid tribute to the cooperation of ABMA and JPL that had brought about this
contribution to the IGY and noted that the Pioneer 3 program was managed
by NASA under the direction of Dr. Keith Glennan. NASA was making sure
that the public recognized the new order of authority in the nation’s space
program. Most of the questions from the audience were related to an expla-
nation of how the rocket and upper stages worked; Pickering, von Braun,
and Kellogg answered cautiously.” In conclusion, Silverstein extended NASA’s
thanks to “the Army Team, the team at our new Jet Propulsion Laboratory
at Pasadena and to the scientists who provided the instrumentation that went
into the Bill Pickering payload.” Silverstein was bent on driving home the
message that NASA was in control.®

Pickering, however, chaffed under the tightening constraint that he per-
ceived NASA was imposing upon his personal ambitions for the exploration of
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space. The Explorers and Pioneers represented, like the first Corporals that
went before them, an improvised solution to an existing problem that that
made use of old ideas and, at best, current technology. Pickering envisioned
much more ambitious and challenging goals for the embryonic space program
of the U.S. But NASA regarded such ambitions with reservation and came to
perceive Pickering and JPL as a significant, but irritating, member of its fam-
ily of Field Centers.

At the end of September, as the Sputnik affair neared its second anni-
versary, Pickering spoke before the 1959 Annual Meeting of the American
Institute of Chemical Engineers in St. Paul, Minnesota, on the subject of
“Space—the new scientific frontier.” The nascent organization of NASA had
begun to formulate its plans for a national space program and, although the
role of JPL in the new Agency had not yet been fully established, Pickering
had become reconciled to the fact that if it was to survive, JPL would have to
accept authority and direction from Washington. Nevertheless, Pickering had
very clear ideas about the direction the space program should take and plenty
of advice for NASA as to how to go about it, as this speech clearly shows.

Pickering began by expressing his concern that the current wave of public
support for the U.S. space program that had been energized by the Russian
show of technological superiority would soon subside as the reality of the
enormous costs associated with a viable space program became apparent.

Pickering used a comparison of successful space shots, eleven for U.S. versus
three for USSR, to show that while the U.S. could point to more satellites and
more, and better, science results, the Soviets had put much heavier payloads into
space, including one that hit the Moon. Obviously this achievement implied the
use of more powerful rockets with superior guidance systems. “Whether we like it
or not,” said Pickering, “this capability can, and presumably is being used to build
missiles which place all of the U.S. cities within range of launch sites in Russia.”

Pickering did not see any evidence that we were catching up with the
Russians and believed that the nation * . . . must understand the nature of the
task ahead of us and the way in which we must organize to accomplish the
task.” In a world where technological achievement is regarded as the mark of’
success of a civilization or a political system, satellites and Moon shots rep-
resent achievements of the highest order, as the Russians obviously realized.
For much of mankind, exploration of the heavens represented an entirely new
thought, and as much a landmark in the history of human development as
Darwin’s theory of evolution. Thus, Pickering reasoned “ . . . space achieve-
ments become one of the most important weapons in the Cold War.”

Pickering expressed the view that we needed a realistic evaluation of our
future national space program that would allow us to

. advance as rapidly as possible to a position where we have
begun to explore the Moon and the nearby planets. . . . Then,
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we can consolidate our scientific knowledge with detailed experi-
ments, and then we can establish possible military applications. We
should not now divert our efforts into costly military ventures of
doubtful value. . . . Which was more important to the real interests
of the United States, a military photographic satellite, or an inter-
planetary vehicle which could give an answer to the question of
life on Mars?

Either one, he thought, could be accomplished in the next few years, but not
both. “I happen to believe that the mission to Mars should be given priority,”
he said.

Pickering delivered a rousing finish to his address. The exploration of
space, he asserted, presented us with much more than a fascinating new scien-
tific frontier; it represented a new dimension in human thought and gave us a
powerful weapon in the Cold War. He asked:

Where will we stand ten years from now? Will we still find
the Russians scoring firsts in space? Will the Russian Prime
Minister send our President a desk ornament made from lunar
materials? Will the new map of the Moon carry Russian place
names? If so, Khrushchev will have been right; Communism
will ‘bury Capitalism.’

“But this does not have to be true,” he explained. “We have the resources to
respond to this challenge. Give us your support. Try to understand our program.
Separate the realities from science fiction-then stand back. Watch us go!”"’

The JPL Director’s plan for future exploration of space caused considerable
comment when it arrived at NASA in April 1959. Known as the Hibbs report,
the plan called for launching four spacecraft to Venus, three spacecraft to
Mars, and five spacecraft to the Moon, over the period August 1960 through
March 1964. The details of the report bore the unmistakable imprint of the
ambitious Pickering ideas.

But NASA demurred. Pickering’s vision of a planetary program focus-
ing on the planets under his direction was finally dashed, when in mid-
December 1959 he received a letter from Richard Horner, NASA’s Associate
Administrator, directing him to concentrate on lunar rather than planetary
exploration. However, much of his private opinion differed from that of
NASA; there was no option other than to move forward as directed. The
free-wheeling Army days were long gone.

Sensing Pickering’s displeasure at these instructions, Dr. Silverstein,
Director of Space Flight Development at NASA, sent several of his top scien-
tists to JPL to discuss the details of the NASA program with Pickering and his
staff. In the less than cordial discussions that followed, Pickering, Hibbs, and
several other top JPL scientists made their objections and concerns known to
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the NASA officials. When asked whether NASA had considered the question
of competition with Russia, scientific objectives, and the matter of organi-
zation in its planning, Newell pointed out that the overall objectives of the
NASA program in space flight were: the extension of the domain over which
man may move and be active, and the extension of human knowledge about
Earth, its environment and space, and the objects of space. NASA regarded
both of these as very important and had designed programs to support them
strongly. Referring to the matter of competition with Russia, Newell said:

In the matter of Russian competition, it is clearly understood that
whether it be stated openly or not, the United States is in competi-
tion with Russia and the stakes are very high indeed. It is further
understood that the loss of the space race would be of great serious-
ness to the United States, economically, culturally and politically.

Pickering could have had no dissent from that point of view coming from
NASA’s top spokesman. Newell continued:

But it is felt that our competition with Russia must be based on
a sound program of science and technological development and not
on the performance of what may be called ‘stunt-type’ missions.
If the latter approach were taken, we would be in danger of being
scooped or bettered by the Russians and made to look even worse
than we are, and in the long run we would lose out by not properly
developing our ability to compete.'!

How those words must have resonated with Pickering as he heard his own
opinions from a dozen speeches over the past year, echoed back to him from
the voice of NASA.

Perhaps they softened his attitude toward his new masters for at the end of
the negotiations, it was resolved that:

.. . NASA Headquarters would remain responsible for overall
program planning, while JPL would lead the engineering and exe-
cution of lunar and planetary missions—a position that it has main-
tained for the most part through the present time. NASA officials
assured JPL that while lunar exploration remained the Agency’s
main area of solar system interest, planetary work would get under-
way soon, with launches to Mars and Venus whenever they were
in optimum position for a planetary mission . . . and finally, NASA
pledged to create a single working committee for lunar and plan-
etary exploration in the NASA management structure.”'>

With the scope of JPL’s responsibilities clarified, the parties hammered out
a compromise that blended NASA’s immediate interest in lunar flights with
Pickering’s longer term interest in planetary missions.
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The first two lunar flights would be essentially engineering test flights
to evaluate requirements for attitude control and communications. The final
three flights would gather scientific data about the lunar surface in the “period
immediately preceding impact.” In one of the few documented cases where
JPL and NASA reached a simple mutual agreement the overall project was
named Ranger. The Ranger missions would demonstrate the ability to per-
form a scientific program in space and clarify the requirements for attitude
stabilization and planetary communications—all of it technology necessary
for its subsequent planetary missions to Venus and Mars. These later missions
were to be named Mariners.

In his history of project Ranger, Cargill Hall wrote, “The Ranger program
would also meet another need, publicly expressed by JPL Director William
Pickering, to demonstrate the superiority of the ‘American Way’ to uncom-
mitted states in the international community.”"” It was a very pertinent com-
ment, as Pickering’s public statements clearly showed throughout 1959.

In addition to his involvement in the formative discussions with NASA,
then in progress between Washington and Pasadena, Pickering found time to
deliver several public addresses in the last quarter of 1959.

His address to the Seventh International Meeting of Communications
(Engineers) in Genoa, Italy, was a prime example of Pickering at his best,
a lecture-style delivery with equations, anecdotes, illustrations, and tech-
nical wisdom and foresight and, for its time, a most compelling subject:
“Communications with a Lunar Rocket.”"* He began by comparing the
new challenge in radio communications technology—communicating over
distances that had increased by four orders of magnitude—with that of the
change in technology “brought about by the atomic bomb which increased
the power of explosives by some such amount.” Rockets will soon be available
that can send spacecraft into orbits that extend far beyond Earth’s orbit around
the Sun, he said. It would be up to the communications engineers to make
these vehicles usetul by returning their data to Earth.

Pickering explained how the basic “radar equation” related the operating
frequency, antenna size, transmitter power, and receiving capability of a radio
system to the distance over which it could send and receive data, and illustrated
his argument using examples from the recent Pioneer space mission and the new
Goldstone antenna. He covered all the fine technical nuances that affect the per-
formance of a communications channel to predict that “communications engi-
neers will indeed be able to provide communications for space vehicles traveling
far throughout the solar system.” Finally, he pointed out that space vehicles that
might take 8 to 10 years to reach their destinations afforded communications
engineers an opportunity to improve their Earth-based techniques as the mis-
sion progressed, so that when the vehicle eventually arrived at its target, they
would have the necessary capability to communicate with it.
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“Do We Have a Space Program?” delivered to the American Rocket Society
(ARS) in Washington in November was essentially a replay of the themes that
he had espoused to the Institute of Chemical Engineers in September: the
importance of a successful space program as a powerful weapon in the Cold
War, U.S. versus USSR, seen as a clash in cultures, openness versus secrecy,
do we have the right space program? >

Pickering repeated his strong belief that “our national stature and prestige
in the world” was at stake in our race with the Russians. He reiterated his
opinion that “in the 2 years since Sputnik, we have not succeeded in matching
the Russian achievements.”

The remedies that Pickering proposed were similar to those we saw earlier:
make the public understand the importance of a space program, clearly define a
national objective, establish management and funds to properly support it, and
clarity the relative priorities of our civilian and military programs. And then he
called for action: “ . . . as professional engineers and scientists . . . our task is to
educate the public and Congress to the realities and needs of a national space
program,” he said.

The prestigious space journal Astronautics reprinted the full text of
Pickering’s speech in its January 1960 issue.'

Pickering closed out 1959 with an address on “The Scientific Uses of
Artificial Satellites and Space Craft” to the Association for the Advancement
of Science in Chicago on 26 December."” Somewhat like his address in Italy
on space communications, this speech was completely technical and addressed
the scientific implications of the science program. He pointed out that there
were four types of experiments that could be made with Earth satellites: radia-
tion measurements, magnetic field measurements, observation of the appear-
ance of the earth from space, and observations of residual atmosphere. In
addition, information about the gravitational field and the shape of Earth
could be obtained from precise observations of satellite orbits. Many of the
experiments had already been carried out and had given startling results, most
notably the discovery of the Van Allen belts of radiation that surround Earth.

Pickering saw a bright future for science in space. He concluded:

Space vehicles that come close to the Moon or planets and
eventually land softly on the Moon or planets open up a whole
new era of scientific exploration that covers all of the natural
sciences. . . . The discovery of life on some planet will be a
most important factor in answering the question of the origin
of life, and be as important a factor in human thought as the
theory of evolution.

Pickering appended an interesting table to this speech. It compared U.S.
launchings and successes with those of the Soviets. The numbers spoke for
themselves. It had taken the U.S. 27 attempts to get 13 satellites into Earth
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orbit successfully. In the same period, the Soviets had succeeded six times
with an unknown number of attempts. Pickering believed it unlikely that
they had achieved a better success rate than the U.S. He asserted that these
numbers were an encouraging indication that the U.S. was rapidly catching
up, despite the public’s perception to the contrary.

William Pickering turned 49 years old in December 1959 just as these
momentous ideas were becoming a reality. Still a young man by any measure,
ambitious, gifted, and assured of his place in the technological world of his
choice, he brought his talents and a sense of hubris to NASA as later events
would clearly show. But for now, he had come to terms with the inevitability
of the new direction imposed by NASA upon the Laboratory, and whatever
private reservations he may have had about the scientific wisdom of NASA’s
lunar program he held no illusions about its importance to the international
prestige of the U.S. NASA’s promise of later missions to Venus and Mars pro-
vided additional incentive for his commitment to the Ranger and Mariner
programs. Between them, the Ranger and Mariner programs would dominate
the rest of his professional life at JPL and determine the fortune of the thou-
sands of young men and women, scientists, engineers, and support personnel
upon whose unique skills and dedication the success of both programs depended.

The Learning Curve

At the beginning of 1960, the course for JPL’s foreseeable future in space
had been essentially determined. Under NASA’s direction, JPL would carry
NASA’s lunar program forward with Project Ranger, while the parallel
Mariner program would represent NASA’s interest in planetary exploration,
beginning with Venus and Mars. Pickering regarded Mariner as the more
important program in terms of enhancing the “national prestige” ethos to
which he so strongly adhered. He viewed the Ranger program, essentially, as
a means to gain access to the “learning curve” of experience in designing and
building planetary spacecraft and operating them in deep space.

Pickering organized the technical staff of the Laboratory in the form of
a matrix: technical divisions vertically and flight projects horizontally. Each
flight project office drew on the technical talent available in each of the divi-
sions, as required to support its individual project. At the completion of each
project, the assigned engineers resumed duty with their line divisions. In this
way the best talents in each discipline were available to the flight projects for
as long as needed to complete each task.

For Pickering, the “matrix” was yet another source of contention with
NASA. NASA believed that a hierarchical organization, rather than a matrix
arrangement, was much easier and cleaner to manage for carrying out proj-
ect-type enterprises. “But I wanted to hang on to the matrix form,” he said,
“because the projects have a relatively short life and there are a multiplicity
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of them. So you should be able to pick people out of the matrix and have
them work for two bosses, one in the Project, the other in the Division.
Furthermore, you can use other [experts] in the matrix to help solve prob-
lems [that arise] in the projects.”” Obviously, to make that idea work, the
project manager must have commensurate authority. Pickering recognized
that fact and chose very strong personalities for his project managers and
gave them a direct line of authority to himself.

Pickering depended largely upon weekly meetings with his senior staff, a
group of about 30 of the Laboratory’s executives and top level managers from
the technical and administrative divisions, to keep track of progress on the flight
projects, discuss problems and their resolution, and to discuss and disseminate
policies and practices within the Laboratory.?” The weekly Director’s meeting
became the forum for interaction between Pickering and his top-echelon executives:

[ did not try to enter into the day-to-day decision making for
example. That was one of the strong points about the organiza-
tion, we allowed people throughout the organization to talk to one
another and do things as they saw fit without having to come all the
way to the top. I was not involved in day-to-day thinking. When
they had problems, the project manager dealt with it. My interac-
tion was to isolate the in-house Ranger project from NASA, and
eventually from Congress, of course.

He explained ruefully that, although NASA was the primary contact with
Congress, the fact of the matter was that “Congressional committees wanted to
come out here and visit the place and talk to various people like myself, so that
I ended up getting more and more involved in appearing before Congressional
committees to talk about these things.”* Congressional and other high-level
visitors were soon to demand a significant portion of Pickering’s on-lab time.
Always the most courteous of hosts, Pickering found few of the visits of signifi-
cant value to his program except in the most general way. But he said that was
part of his job.”!

While Pickering accepted the inevitability of NASA’s direction of JPL, that
fact in no way reflected his perception of the big picture. The government’s
delineation of the rationale for a national space program and its designation
of responsibility for carrying it out, remained issues of great contention to
Pickering in early 1960, and he took advantage of every opportunity to make
his views known to the public as evidenced by this speech to a Los Angeles
organization of construction engineers.

In a dinner meeting address in January 1960 that he titled “The Space
Snafu,” he once again reviewed the space shots that had made public headlines
since the Sputnik event and compared the Russian achievements with those of
the U.S.?? Based on these numbers, he concluded that the Soviets had demon-
strated a significant lead over the U.S. in the ability to throw heavy loads into
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space and to deliver them to a predetermined point in space with remarkable
accuracy. This fact implied that the Soviets could deliver ICBMs to any point
in the U.S. with equal efficiency. It was a cause for great concern, but not for
despair. “The United States had been a late starter in the past, but had always
shown a remarkable aptitude for catching up, and seizing the lead,” he said.

Pickering believed that space would be no exception and there were already
signs of progress in that direction, but he sensed that there was confusion in
the mind of the general public about the direction that the nation’s space pro-
gram should take.

The public had a right to ask, “Why do we need to spend a billion dol-
lars on a space program?” he said. The principal reason for spending a billion
dollars on space, Pickering suggested, arose from the political reality of our
engagement in a Cold War with the USSR. “If we are interested in having
the U.S. considered a first class power in this world, then it is essential for the
U.S. to have a first class space program,” he said.

Now, the world faced a new situation, ““ . . . the arms race has become a
space race . . . and the strength of the country is measured by its achievements
in space and not by its armaments.”

To succeed in this race, Pickering called for better public recognition of
the importance of space to force the government to create a unified national
space program that avoided conflict between civilian and military interests for
limited resources. “Finally,” he said, “the public must learn to distinguish the
reality of space exploration from the fantasies of science-fiction.”

Evidently, Pickering was catching the attention of officials in high places.
About one month after making this speech, Pickering (along with Howard
Seifert of Space Technology Laboratories and president of the ARS; George
Arthur, president of the American Astronautical Society; and Guyford Stever,
professor of aeronautical engineering at Massachusetts Institute of Technology)
was called to testify before the Congressional House Committee on Science
and Astronautics. Pickering’s testimony, which essentially replicated the
“Space Snafu” speech, was reported by the New York Times:

. the space program was being hampered by confusion,
indecision and increasing military domination . . . Dr. Pickering
urged that, ‘a truly unified national space program’ embracing both
military and civilian research be established under the control of
[NASA]. At present, he complained, the space program lacks a clear
objective and effective coordination between the civilian and mili-
tary space efforts.”

Writing for Aviation Week, Ford Eastman said, “Lack of motivation, funds,
or clearly defined policies were described last week as the major weaknesses
impeding the U.S. space program by top space technology experts appearing
before the House Committee on Science and Astronautics.”*
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In the laboratories and machine shops around JPL, work on the hardware
and electronic systems for the first Rangers and Mariners made good progress
in 1960. In that fact, Pickering found cause for great satisfaction, but his rela-
tions with NASA were a different matter altogether. Reflecting on this period

of his career at JPL, Pickering said:

At the beginning, I don’t think that I appreciated the difference
between the viewpoints of the civil service side of NASA and our-
selves. As far as I was concerned, our first allegiance was to Caltech
and not to the U.S. government. We were part of the Caltech com-
munity and we wanted to maintain the academic type of approach
with the freedom of choice that is implicit in that [Caltech presi-
dent] DuBridge supported that concept. He thought it was a proper
function for a university because it was research, it was civilian, and
because it was scientifically oriented.”

Preserving the campus-like environment that his staft found so attractive
was one thing but, Pickering soon found, convincing his senior staff that the
Laboratory had to now conform to the dictates of the NASA organization
regardless of their personal opinions about the merits of the directions that
were being passed down to them was quite another. Pickering told the senior staff:

We have to realize that we are part of the national program . . . and
the science experiments for the program should be selected on the
national level and that means NASA should properly select them.
... They accepted that, although with the egotistic [outlook| we
had at the time—that we were the only experts, we got into a lot
of fights with the selected scientists over their experiments.*®

At NASA, no one was closer to the source of the problems than Homer

Newell. Describing this period in Beyond the Atmosphere he wrote:

As work progressed, trouble continued to brew. NASA man-
agers came to feel that the JPL’s traditional matrix organization,
which might have been fine for general research and smaller proj-
ects, was totally inadequate for large-scale projects with press-
ing deadlines. NASA also found the Laboratory’s record keeping,
contract administration and supervision and reporting, inad-
equate. As a result, NASA began a campaign to get Pickering to

tighten up the organization and to improve the administrative
side of the house.?’

NASA also took exception to the large amount of time that Pickering
devoted to non-JPL matters—the American Institute of Aeronautics and
Astronautics (ATAA), the International Astronautical Federation (IAF), and

the International Academy of Astronautics (IAA), for example.?
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For a time Pickering ignored NASA’s strongly worded suggestion that he
appoint a deputy-director to give continuous attention to the internal running
of the Laboratory. Finally, however, he was forced to accede to NASA demands.
Newell wrote:

This last suggestion was especially disturbing to Pickering, who,
despite NASA management’s doubts about the quality of his lead-
ership, felt keenly his role as defender of his people. The question
of a deputy for the laboratory remained a bone of contention for
a long time and even when one was appointed, NASA felt that
Pickering did not make proper use of the position.

But NASA itself was not without blame as Newell recognized only too well:

While the laboratory continued to insist on its independence,
NASA insisted that JPL was a member of the NASA team with the
same responsibilities to headquarters that other NASA centers had.
Headquarters meddled too much in JPL affairs and took on too
much project, as opposed to program, responsibility. Headquarters’
program managers often by-passed the JPL project office and sought
information or gave instructions directly to project engineering
staff, or interacted directly with JPL contractors.”

NASA’s displeasure with Pickering’s heavy involvement with the IAF and other
professional societies was especially painful to Pickering at this time because he
believed that “it was part of his job” to represent JPL and the U.S. space program
to the informed public at large. He believed that task was most effectively accom-
plished at the highest levels within the scientific and technical communities.

In August 1960, he had attended the 11th Congress of the International
Astronautical Federation in Stockholm, Sweden. At that time, the IAF presi-
dent was Academician Leonid I. Sedov of the USSR. Twenty-nine countries,
including USSR, China, Germany, Japan, India, United Kingdom, France,
Norway, Sweden, Denmark, Poland, and Italy sent representatives from the
upper echelons of their scientific and technical establishments. The U.S. con-
tingent included von Braun, Seifert, and Pickering who represented the ARS.
An international science convention was an opportune time for a space coup as
the Soviets had already demonstrated with the Sputnik affair. What would it be
this time? No one knew, but a persistent air of expectancy pervaded the formal
gatherings of the world’s scientific and technological elite. Pickering clearly
recollected with great relish what took place:

.. it was just after the U.S. launched the first Echo balloon.*
The Swedes had put on a musical concert for us out at Grottingen,
the Versailles of Sweden. At intermission, the people drifted out-
side and to their astonishment, the Echo balloon [satellite] drifted
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across the sky. It was a time when satellites were few and it caused
great excitement. The whole crowd came outside to look at it—
except the Russians.

Immediately, Pickering was asked to brief the assembly on the purpose and
technical details of the Echo satellite. There is no reason to doubt that he was
fully prepared and responded to all questions with confidence. The leading
French newspaper, Le Soir, reported the event including Pickering’s details,
in major headlines, “Un satellite-ballon américain a été placé sur orbite.” In
Pickering’s view, it was another small step in the “right direction.”

Casting a shadow over this whole situation was the undeniable fact that
Pickering’s ideas about the urgency and direction of the space program differed
from those of the Eisenhower administration and those of NASA. Eisenhower
doubted the value of sending a man into space, and wanted desperately to
avoid a space race with the Soviets.

Within six months however, all such conflicting opinion had become moot
by a succession of major political events that began with the outcome of the
Presidential election in November 1960 when John F. Kennedy succeeded
General Eisenhower as the nation’s Chief Executive. While the nation’s atten-
tion was focused on Kennedy’s response to the communist threats from Cuba,
yet another Russian spectacular swept unannounced and unexpected across
the skies of America. It was a huge Russian space capsule called lostok 1 and,
as if to further deride the U.S. effort in space, it carried a human payload. On
12 April 1961 the Russian Cosmonaut, Yuri Gagarin, claimed the distinction
of first man to fly in space. Understandably, this event lent new urgency to
Pickering’s argument over the significance of “national prestige.” One week
later, the country’s sense of pride was further tarnished by the disastrous out-
come of the invasion of Cuba that resulted in the Bay of Pigs debacle.

Sensing a change in attitude at NASA, Pickering asked his senior staft to
put all available effort into working up a new space plan for JPL. “The new
study should take into account the primary importance of propaganda . . .
etc,” he directed. The new study did just that. “The primary objective,” it
stated boldly, “is to be first.” It called for landing a man on the lunar surface
in 1967, establishing a lunar base by 1969, and placing a man on Mars in 1973.
While that was surely spectacular enough for propaganda, opinions among
the JPL staff were varied, although generally in favor, and Pickering endorsed
the proposal and passed it on to NASA.*!

Meanwhile, the White House had set in motion the search for a national
space initiative that culminated in President Kennedy’s call on 25 May for
the nation to commit itself to putting a man on the Moon by the end of the
decade. Kennedy believed that it was essential for the U.S. to take a leading
role in space: “ . . . if we are to win the battle that is going on around the
world between freedom and tyranny.” Hearing these words from the President
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must have touched Pickering’s pride and assurance in the value of his own
beliefs. But how would NASA react? He did not have to wait long to find out.
Within days, NASA issued a new space flight plan that gave national priority
to a manned lunar landing, declaring that the objectives of JPL’s Ranger proj-
ect were now considered to be in “direct support” of Apollo. Almost over-
night, the rationale for the national space program had changed. Gone was the
peaceful, measured scientific approach of the past. Now it was considerations
of national security surmounted by the objectives of “national prestige” that
would drive the NASA programs, and Pickering felt himself vindicated.

In 1961, the American Rocket Society (ARS) claimed members of Congress,
government officials, high-ranking military officers, leaders of industry, engineers,
scientists, and students among its 20,000-person membership. It was the largest
and most prestigious organization of its kind in the country, if not the world, and
encompassed the entire missile and space business of the U.S. When the ARS
spoke, people listened. In October 1960, the ARS elected William Pickering to
the office of president of the society for the following year. This action obliged
him to deliver the opening address at the society’s annual convention in New
York. The theme on this occasion was “Space Flight Report to the Nation,” and
Pickering planned to speak on “Space, Professional Societies, and the National
Interest,” themes he had delivered to other professional societies in the past.

Pickering began:

At this moment in history, the future of our nation, indeed of
the whole civilized world, depends to a large extent on the skill and
ingenuity of you, the members of the ARS. Missiles for hot war,
Space for cold war; these two elements of our strength are critical
in determining our national posture, our standing among nations,
our ability to lead the free world.

Because of its unique membership, the role of the ARS in supporting the
national interest was quite clear, but Pickering questioned whether the prolif-
eration of professional societies in recent years was “truly in the best interests
of the profession [of engineering] and of the nation.” Pressure to produce
papers and speeches for a multiplication of professional society conferences,
and the time and resources expended in attending them, could endanger the
quality of the material presented. If this happened, “the whole system of tech-
nical societies will no longer be of value to the engineer and scientist and had
best be abandoned,” said Pickering.

Pickering commended the ARS for its efforts to achieve the highest quality
in its papers and standards for membership but, he said, “ . . . the quality of
ARS membership may be said to be of direct interest to the national welfare.
If the ARS can improve this quality, by so much will the society contribute to
the national interest. There are very few societies in this position.”
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In 1957, the ARS had recognized its obligation to help the govern-
ment by offering a recommendation for a national space flight program to
President Eisenhower.>

Now, Pickering addressed a message directly to President Kennedy. Speaking
on behalf of the ARS and its members, he said, “Mr. President, we in the
American Rocket Society welcome your program for the conquest of space. We
believe in it. We know it can be done. We pledge our help in every way possible.”*?

As originally conceived by NASA, and negotiated with JPL in December
1959, the Ranger program was to comprise five spacecraft arranged in two
groups. Rangers 1 and 2 in the first group were intended principally to gain
flight experience with the new technology required for missions to the Moon
and later, to the planets. They would carry a minimal amount of sky science.’*
They would not be aimed for the Moon but boosted into a large elliptical orbit
that reached part way to the Moon to prolong their flight and observing time.
The second group comprising Rangers 3, 4, and 5 would be targeted to impact
the Moon. They would embody more advanced technology, including a central
computer brain and would carry sky science and a large array of lunar science.

These plans were in consonance with the principles that Pickering had
espoused in many of his public statements: a measured approach to new tech-
nology, understand each problem before moving to the next, thoroughly
understand and test new ideas before implementing them, and allow the tech-
nology to drive the schedule not vice versa.

Although they were regarded as test machines to gain flight experience,
these spacecraft were in fact extremely complicated arrangements of inter-
dependent electronic and mechanical systems. For these spacecraft to work
correctly every component had to perform flawlessly—there was no room for
failure. But Pickering’s men were confident of their designs and were not used
to being proved wrong. “We were experts, we knew how to do it,” Pickering
believed.” They resented any criticism of the efficacy of their designs and pro-
cesses from the people at NASA. Last minute attempts by NASA to add more
science experiments were strongly resented. In JPL’s view it was “technology
first” on these flights, with science as second priority. In this regard, Pickering
staunchly supported his project manager in resisting NASA’s demands for
more science.

All five were launched between July 1961 and April 1962. In JPLs first
major setback, the first four spacecraft completely failed to achieve their stated
mission objectives. The reasons for the four successive failures varied, and were
not all attributable to JPL, although much of the blame eventually devolved
upon Pickering as Director, and provided much substance for criticism by his
detractors at NASA. Of the first four Rangers, only Ranger 4 provided some
cause for subdued satisfaction when its mid-course guidance system success-
fully directed the spacecraft into the predicted lunar impact target zone.
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It was an irony of personal fate for Pickering that, in the midst of this
depressing situation, the prestigious National Academy of Sciences, should
announce his election to membership of that august body.

In late April 1962, the news headlines told the bizarre story:

Monday, 23: “Ranger 4 Moon Shot Racing for Target; Made in Pasadena
Package Aloft.” Star-News, Pasadena, California.

Tuesday, 24 April: “Rocket’s Brain fails; Moon Shot Written Off.” Miami
Herald, Miami, Florida.

Wednesday, April 25: “Academy Cites JPL Director. Dr. William H.
Pickering has been elected a member of the National Academy of Sciences
it was announced yesterday in Washington . . . Dr. Pickering returned to
Pasadena last night from Cape Canaveral where he had participated in the
launching of Ranger 4.” Star-Neiws, Pasadena, California.

Thursday, April 26: “JPL Scientists Hail Feat of Hitting the Moon; Ranger
4 Strikes on the Dark Side.” Star-News, Pasadena, California.

Although JPL could find some satisfaction in having reached the Moon with
Ranger 4, the first for an American spacecraft, there could be no denying that
the Soviets had already done that, and the outcome of Ranger 4 had done noth-
ing to advance the Apollo program. A chastened Pickering could only find sol-
ace in the messages of congratulation on his election to the National Academy
of Sciences that poured in from JPL, Caltech, and colleagues across the nation.

The failure of the first four Rangers provided a severe practical demonstra-
tion of the hazards of space flight, and the extraordinary precautions that were
required to overcome them. Although Pickering saw this experience as mak-
ing way up “the learning curve,” he made sure that his senior staft also recog-
nized this fact, and that they took strong and immediate action to incorporate
the “lessons learned” into their design and test procedures for Ranger 5.

While part of the Laboratory workforce struggled with the vicissitudes of
the Ranger program, a new mission which held great “space appeal” for the
brilliant minds at JPL had made its appearance on the JPL task list. It was the
first of the planetary initiatives that Pickering had advocated for so long, and
it was called Mariner.

NASA had approved the Mariner program in mid-1961, and JPL began
work on the design for its first planetary project, a mission to Venus, in the fall.”®

The initiation of the Mariner program presented Pickering with further
new problems of a type in which he had limited experience and which held
little personal interest for him. Not personal but personnel—and not enough
of the latter to handle the new work on Mariner in addition to the on-going
Ranger project. It was hardly surprising that much of the JPL engineering staft’
lacked the requisite experience to adequately handle the esoteric tasks entrusted
to them. The new space technologies in daily use at JPL were being invented
as the work proceeded. In the infancy of the space program there was no pool
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of “space-experienced” engineers in industry or academia to draw upon. The
Laboratory’s budget had increased substantially over the years too, and its proper
management, as much the responsibility of the Director as oversight of the tech-
nical issues, created a further distraction for Pickering and his senior staff.

Nevertheless, under the strong leadership of Mariner Project Manager, Jack
James, work on the new project proceeded in parallel with, although somewhat
behind, the Ranger project. Benefiting from the Ranger experience, James obtained
approval from Pickering to set up a much more powerful project office for Mariner,
with greatly enhanced authority to draw upon the best technical support available
at the Laboratory to support his new project. His authority was enhanced to a large
degree by the “space appeal” of the planetary mission and by the technical chal-
lenges—irresistible to JPL engineers and scientists—that went with it.

Less than a year after JPL began serious work on them, the first (of two)
Mariners stood atop an Atlas-Agena booster rocket combination at Cape
Canaveral ready to make NASA’s first attempt to visit Earth’s neighbor—
Venus. It was a mighty effort but it did not succeed. Again, Pickering’s hopes,
dreams, and reputation were dashed by a problem not of his own making.
Within the first 5 minutes of flight, the Atlas launch vehicle lost its guid-
ance control signals and had to be destroyed when it threatened range safety
boundaries. The problem was traced to a minor programming error in the
computers that executed the Atlas guidance functions, and a work-around
was soon developed. A month later, on 27 August 1962 the second Mariner
departed for Venus—and everlasting space glory.

Finally separated from its launch vehicle and moving serenely along a tra-
jectory that would intercept Venus in December, Mariner 2 performed flaw-
lessly and began sending back a steady stream of new and exciting science data
on the interplanetary medium. At both JPL and at NASA, the excitement and
relief that followed the launch success of Mariner 2 went some way toward
dissipating the sense of despondency that had arisen out of the recent string of
Ranger failures. It was due to reach Venus just 108 days later.

Meanwhile, Pickering’s high hopes for a fifth attempt to reach the Moon
with yet another Ranger spacecraft dissipated miserably a few hours after
launch. Killed by a massive, on-board power failure, the Ranger 5 became
simply a piece of space junk floating interminably in orbit around the Sun. For
NASA and JPL it was the “last straw.”

The Ranger project, the United States’ much vaunted effort to leapfrog the
Soviet’s demonstrated pre-eminence in space was in chaos and, to make matters
worse, the chaos was highly public. All eyes turned to William Pickering, for that
was—as President Harry Truman would have said—"*‘where the buck stopped.”

Both JPL and NASA were on the steep part of the learning curve now,
where a great deal of learning was required to produce measurable progress,
and the consequences of failure to make progress were swift and severe. Within
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a month, independent failure review boards convened by both JPL and NASA
had delivered damming assessments of JPLs handling of the Ranger program
to Pickering’s desk.

Another Ranger launch should not be attempted, said the JPL Board, until
the Laboratory had cleaned up its engineering design, review, testing, and
management processes. Also a stronger project manager was needed: . . .
someone with a reputation for dogmatic pursuit of excellence.”’

If Pickering was shocked by what his own people were telling him, he was
devastated by the report from NASA that followed a few days later. Known as the
“Kelley Report,” it delivered a stinging rebuke and criticism of his management
of the Laboratory.”™ At the end of it all, the report made a number of strong rec-
ommendations for change and, as a final anathema to Pickering, it proposed that
NASA should exercise closer monitoring of Ranger project activity at JPL.

Pickering was embarrassed to say the least, but he had little cause for rebuttal.
The study that he had endorsed in 1961 called for an even faster paced program
of launches. Pickering’s senior staff resented some of the allegations saying that
Ranger was a high-risk project and NASA had accepted that fact right from the
start. Nevertheless, Pickering had no option but to accept the criticisms and com-
ply with the Kelley recommendations despite his personal feelings of outrage.

In subsequent negotiations it was agreed that there would be one simple
objective for future Rangers: obtain a few TV images of the Moon with better
resolution than pictures taken from Earth. There would be no additional sci-
entific instruments on future Rangers and no heat sterilization. The launching
of Rangers 6-9 would be postponed for as long as it took to convince NASA
and JPL that there was a high chance of success for both the launch vehicle and
the spacecraft. It would take them another year to learn that “a high chance”
was a necessary, but not sufficient, condition of success.

Toward Venus

While the new course for Ranger was being negotiated with NASA
Headquarters, Pickering endured another emotional roller coaster at JPL. For
the previous 108 days Mariner 2 had been moving flawlessly along the trajec-
tory that would intercept the orbit of Venus on 14 December. During that time
it carried out an astonishing number of “firsts in deep space.” It had responded
to Earth commands to extend its solar panels, line up with the Sun and Earth,
and stabilize its orientation in space. In mid-journey it had adjusted its trajectory
to eventually pass very close to Venus. Furthermore, it had used its high-gain
antenna to maintain two-way communication with Earth via JPL’s new Deep
Space Instrumentation Facility, which had by then expanded from the single
antenna at Goldstone to include two huge 26-meter-diameter antennas, one in
Woomera, Australia, and the other in Johannesburg, South Africa.”
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During its flight to the planet it had sent back new data on interplanetary
fields and particles and capped it off with a 42-minute, close-up scan of the surface
during which it measured the surface temperature and determined the height and
density of the cloud cover that surrounded the planet.*’ It had achieved all of its mis-
sion objectives and generated many “firsts” in space as well. It had made space his-
tory and the world was amazed. The media turned Pickering into an instant hero.

Writing for the New York Times under the front page headline, “Mariner
Inspects Venus at Close Range; Radios Data 36,000,000 Miles to Earth,”
John W. Finney reported, “The United States achieved a significant ‘first’ in
the exploration of space today by sending a Mariner spacecraft near the planet
Venus to take man’s first close-up observations of a planet.”*!

At a news conference in Washington, DC, James Webb, the new head of
NASA, called it “a historic scientific event and outstanding first in space for
our country and the free world. . . .”

But there was more than science behind NASA’s obvious satisfaction with
the success of the mission. Before the eyes of the world the U.S. had demon-
strated, for the first time, the return of scientific data directly from the vicinity
of another planet. ““ . . . United States had at least [last] beaten the Soviet Union
in scoring a spectacular and impressive first in the space race” said the New York Times.

For Pickering those words suggested that his ambition “to be first in deep
space” was at last becoming a reality.

Quite apart from the issues of national prestige and technological preemi-
nence, it was also regarded as ““ . . . the most significant, as well as the most
spectacular of the nation’s scientific efforts in space thus far. . . ™

Pickering must have been more than happy with the press reports that day.
Mariner 2 had indeed survived the space environment and carried out a successful
guidance maneuver, it had navigated 182 million miles in 109 days to a distant
planet, demonstrated telemetry from deep space, and returned a substantial amount
of significant science data, all matters of the deepest interest to him. Moreover, it
had beaten the Soviets to it. With time of course, such engineering accomplish-
ments would be refined and would become a standard part of JPLs remarkable
repertoire of expertise in deep space technology. But then, in December 1962,
such things had not been done before and Pickering and his team were the first to
demonstrate their practical application where it mattered most, in deep space.

Among the first to recognize the Mariner 2 achievement at the highest level
was President Kennedy. Pickering received an invitation to visit the President
early in the new year to brief him on the momentous event. Pickering deter-
mined to take Jack James and Robert Parks along with him to the White
House to share the honors.

A tew months later, Time magazine featured “Physicist William Pickering”
on its front cover, and a full length article titled “Voyage to the Morning Star”
that praised Pickering and his JPL team for its effort and gave a very cogent
account of the mission and the science results.*
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The clear success of the first Mariner mission to Venus and the worldwide
acclaim that accompanied it, together with the obvious implication that it had
wrested the lead in space from the Soviets, provided a much needed lift for the
flagging spirits of Pickering’s hard-pressed team at JPL. But for all the hoopla,
the success was a hollow one for Pickering. Coming in the midst of the Ranger
debacle, the Mariner 2 success had certainly eased the palpable mood of depres-
sion that hung over JPL, but there was persistent uncertainty as to whether
the new measures instigated by NASA would work out, despite NASA’s added
“help.” Only the future would tell. The outlook from the Director’s office,
obscured not only by concern for the eventual outcome of Ranger, but also by
apprehension over the forthcoming contract renewal negotiations with NASA in
the new year, was far from clear. There, NASA would have the high ground and
could use its dominant position to force Pickering to conform to its own ideas of
how the Laboratory should be managed. Pickering could take small consolation
in knowing that a large part of the problem was of his own making.

Pickering’s angst could only have been heightened by the knowledge that
NASA’s demands for restructuring the Ranger organization would entail the

President Kennedy discusses the Mariner 2 mission to Venus with William Pickering and NASA officials at the White
House, 17 January 1963. Left to right: Pickering, James, Webb, Parks, President Kennedy, Newell, and Cortright. James
and Parks hold a model of Mariner 2 to be presented to the President (Photo: By Robert L. Knudsen, The White House).
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replacement of its two principals. Both Cummings and Burke were highly
popular characters at JPL and he regarded both engineers as personal friends.
It was a dark day indeed, more so for its proximity to the much heralded
Mariner Venus success, when he made the announcement. The bad news
shocked the entire establishment. Henceforth, Robert Parks would direct
both the lunar and the planetary Programs, and the new Ranger project
manager would be Harris M. “Bud” Schurmeier.** It was the week before
Christmas in 1962.

That year, Christmas Day came on a Tuesday. As was the custom, Pickering
closed the Laboratory on the preceding Monday to give his people a long
weekend break from the daily pressures of work. Personally, he too wel-
comed some respite, brief though it might be, from the “hot-seat” at JPL, and
a chance to pause and “reflect on events,” as he was fond of saying. This year
there was much to reflect upon in both his professional and private lives.

Despite the string of failures that had dogged the Ranger program, the
success of the Mariner Venus mission had brought him enormous public
acclaim, mainly because it had, at least, evened the score with the Soviets,
and the public desperately needed a public hero at that time. The strain of his
worsening relationships with NASA Headquarters was, in a large measure,
offset by the overwhelming public acceptance of his ideas and observations
on the space program and his prognostications for winning the Cold War. He
had been quoted in practically every reputable technical journal in the coun-
try and featured in the second volume of a book titled Men of Space.* News
media across the country hung on his every word—dissent from his voiced
opinions and ideas was minimal.

Requests for his appearance at scientific, engineering, and educational
functions across the country were legion in 1960 to 1962. They came from
professional organizations to PTA meetings, from congressional hearings to
high school graduation ceremonies. He gave 20 speeches in 1960, 19 in 1961,
and 11 in 1962, at locations from one side of the continent to the other.*®

By Christmas 1962 his daughter Beth was into her second year at Cornell
University in Ithaca, New York. She had demonstrated an outstanding apti-
tude for science and mathematics, two topics of great interest to both father
and daughter. She had returned to Altadena for the Christmas period and
Pickering would enjoy her lively company immensely.*’

Now a young adult, Pickering’s son Balfour was starting a career of his
own in the electronics field and Pickering looked forward to spending some
time with him also during the Christmas break.

In keeping with long established tradition, Altadenans were expected to
decorate and illuminate the front yards of their homes during the festive sea-
son, and neighborly competition generally produced very elaborate displays
of lights and animated Christmas scenes. It was a natural enterprise for the
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Director of one of the nation’s leading centers of technology. Having a dem-
onstrated aptitude for all things electrical, homeowner Bill Pickering found
no difficulty in changing focus from sending a Mariner spacecraft to Venus, to
stringing Christmas lights across his front yard in Altadena.

That year the level of excitement in the Pickering household was well above
normal. To recognize the success of the Mariner mission to Venus, the well-
known Pasadena institution Tournament of Roses had elected William Pickering
to the honor of Grand Marshal for the famous Rose Parade on New Year’s Day in
Pasadena. A spectacular annual event, watched by a national television audience
of many millions and witnessed by hundreds of thousands of spectators lining the
city streets, the Rose Parade was a Pasadena social milestone of the highest order
that, in the closing days of 1962, involved the whole Pickering family in a frenzy
of preparation and eager anticipation.
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