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The distinguished scholar Dr. Vincent Dawvis, in reviewing Sailors,
Scientists, and Rockets, the first volume of this series, stated, “Iy the
first volume is a reliable indicator, all the books in this serie: will be
required reading for evi-yone with an interest in science and
technoloyy, contemporary military history, government-science
relationships and related subjects.” We believe this second volume
meets the same high standards as the first and in its own right
provides new insights into the weapon development process.

It is fitting, as has been done in this history, that we examine
both  past successes, which should help us reatrirm fundamental
principles, and past difficultics, which should be avoided in charting
future courses. The Thistorica! perspective that comes from such
examination is essential in understanding the process of weapon
develonment with its many unique interactions between the military
and science, headquarters and laboratory, and laboratory and the
Flect.

For these reasons, this Command regards this history scries as a
useful tool to help the Naval Weapons Cente: fulfill its essential
mission: Developing missile weapon systems ana air warfare systems
for the Fleet. But this is more than a local history, for the research
anc development process that evolved at this Center has had its
influence on the rescarch and development pluilosophy of the Navy
and most certainly upon the weaponry of the Navy and other armed
services of this nation and those of the tree world.

In view of the broad application of this history, we of NWC are
especially appreciative of the continuing suppert we have enjoyed
from the Director of Naval History, Rear Admiral John D. H. Kane,
USN (Ret.), and his predecessors Vice Admiral Edwin B. Hooper,
USN (Ret.), and Rear Admiral E. M. Elicr, USN (Ret.). With that
support we are hopeful that this second volume will enjoy the same



success as the first and will adl further dimension to the story of
military-scientific cooperation in providing the superior weapons
needed by this nation in this era ol technological complexities.

R. M. hWILLYER W. L. HARRIS, RADi, USN
Technical Direcror Cownander
Naval Weapons “enter Naval Weapons Center

April 3, 1978



Introduction

Sever vears ago the Naval History Division published the first
volume of this series. That book troced the background leading to the
establishment of the Naval Ordnance Test Station, China Lake, in
November 1943 and discussed the Station’s initial months of
operation, It assessed the Navy’s early work with rocketry and the
evolution of naval-scientific relationships before turning to the
wartime rocket pirogram undertaken for the government by the
California Institute of Technolcgy. The actions of the Navy’s Bureau
of Ordnance in creating the Naval Ordraice Test Station at China
Lake were directly related to the iatter project, for at this barren
tract in the Mojave Desert, the Navy’s initial task was to support the
California Institute of Technology in the develonment of air-launched
rockets.

In the present work, Albert B. Christman, the author of the
earlier volume, has joined with J. D. Gerrard-Gough to record the
history of China Lake from its commissioning in 1943 through the
spring of 1948. They recount hcw, in the last two vears of World
War 1I, the rocket program reached its full development uas the
weapons tested at the Naval Grdnance Test Station were used by
American combat forces throughout the world. During the saine era,
the Navy completed major construction projects to provide the
necessary facilities and housing at this remote location. In 194F the
Navy also oversaw the building at China Lake of the Salt Wells Pilot
Plant. Here the skills developed by the California Institute of
Technology in producing rocket propellants were applied to the
manufacture of the nonnuclear cxplosive charges used in atomic
bombs.
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THE GRAND EXPERIMENT AT INYCUWERN

Equally as significant as this wartime record was the fundamental
change in the Station’s mission during tie firs’ three years of the
postwar era. From its original staius as an activity that supported a
wartime contract, China Lake evolved into a command with an
exceptionally broad span of capabilities. This change had been
toreseenn for some time by leaders of the Bureau of Ordnance who
realized that the naval establishment needed a permanent center for
the development of advanced weapons; they recognized the Station
built for th~s World War Il rocket program as the nucleus for such an
organization. But, in the midst of the drastic demobilization following
the end of hostilitics, it is remarkable that their objective was
maintained and that the Navy was able to provide the major resources
necessary for the further expansion of China Lake.

The problems of implementing this transition were manifold.
They ranged from the task of fitting the civilian scientists and
technicians—many of them former employees of the California
Institute of Technology—into the civil service system, to the challenge
of organizing the cfforts of naval officers and civilian scientists in
pursuing their common goal of developing superior weapons. There
also was the task of expanding the range of the command’s work. By
1948, in addition to testing rcckets, China Lake was involved in the
full spectrinn of research, development, and pilot production of these
weapens, as well as guided missiles, underwater ordnance, and other
systems. The N.vy additionally assumed from the California Institute
of Technology the management of the Salt Wells Pilot Plant that
through the postwar years continued to provide components for the
nuclear weapons being produced by the Manhattan Project and its
successor, the Acomic Energy Commission.

In tracing this record of notable achievement, the authors place
their narrative in the context of the Navy’s overall approach to
ordnance research and development. Many rcaders will be interested
to note how China Lake related to other efforts of naval technical
bureaus to provide advanc.d weapons systems. Students of cffective
organization will be impressed by the short and direct lines of
communication that allowzd the Bureau of Ordnance to take a wide
range of initiatives in .oveloping China Lake with a minimum of
reviews by othuer luyers ¢t government. The mutually supporting roles
of civilian scientists and technicians and naval officers responsible for
the operational cmployient of weapons are another central element
in the history. rut, perhaps above all, the authors remind us once
again that in the lasi analysis any successful undertaking depends
upon the competence and dedication of its assigned personnel.
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INTRODUCTION

In reviewing this history for publication, I am indebted to my
predecessor as Director of Maval History, Vice Admiral Edwin B.
Hooper, USN (Ret.), and to Dr. Caryl P. Haskins, a member of the
Secretary of the Navy’s Advisory Committee on Naval History, for
their perceptive comments. | share with these reviewers the belief that
this volume will serve not only as a record of China Lake’s numerous
successes but also as a case study of the general process by which
science and technology may be integrated into the development of
modern naval forces.

JOHN D. H. KANE, JR., RADM, USN (Ret.)
Director «f Naval History and
Curator for the Navy Department



Preface

One of the first decisions facing us as authors of this, the second
volume of a historical serics on the Nuaval Weapons Center, was to
determine what time span should be covered. Volume 1. Sailors,
Scientists, and Rockets, traced the history of rocketry and the -
interactions between naval ordnance and science from World War 1
through a sequence of cvents that led to the establishment of the
U.S. Naval Ordnance Test Station, Inyokern, California, the
predecessor of NWC. That volume ended with a brief look into the
future, covering a period that extended a few months beyond the
official date of the Executive Order cstablishing the Station. Vol ime
2 begins and continues the story from that same date, November 8,
1943. This slight overlap made it possible for Volume 1 to bring
major streams of events involving the carly history of military rockets
and the founding of NOTS to logical stopping points and for this
second voluni» to begin at an equally logical starting pcint, the
official establishment of NOTS. One result is that the reader of
Volume 2 need not read Volume | unless buckground information is
desired on two important historical roots at NOTS: the history of
naval rocketry and the history of military-scientific relationships in
weapon rescarch and development.

“ Volume 2 spans a relatively short period of the . Center’s
three-decde existence: only four and a half years—from November 8,
1943, to May 1948 but thesc werc crucial years. They were the
formative years. They include the final, intense years of World War [}
when the new Station’s ability to respond to urgent combat needs for
the new wonder weapons—rockets—was put to the test. They also
includ: a critical period of the Station’s transition from war to peace
when the issue at stake was whether the new naval facility on the
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lesert would continue to serve merely as a test station, as its name
miplied.  or  whether it would become a laboratory as originally
envisioned, with the primary function of -*‘research, development, and
testing of weapons.” These were the years of the construction miracle
that transtormed the raw uesert near Inyokern into the Navy’s largest
research und developraent complex for weaponry. =ln these few years
more facilities were constructed than in the next two decades at
NOTS. In brief, these were th~ Inyokern vears. To the Navy research
and development ccmmunity, “Inyokern” was not only a small desert
townt but also the name of a grand new experiment to bring within
the Navy framework its own team of scientists and engineers to
devzlop new weapon systems.

In defining the scope of this volume we recognized that the
crucible in which NOTS was shaped and tempered was not delineated
by the bounds of the desert Station; rather, it had dimensions as
broad as the defense of the nation itself and a depth that would
influence the whole process of weapon research and development.
Accordingly, we did not limit the scope to that of a local history.

Of ncvessity, in covering the broad picture of the Station’s role
in national defens: we have been unable to give recognition to the
many employees and associates of NOTS who gave dedicated and
capable service to NOTS in the period covered. We hope they will
take well deserved pleasurc in seeing recognition and interpretation
given to the era at NOTS to which they contributed.

Volume 2 is derived largely from the same body of rescarch and
interviews as Volume 1. This includes more than 80 taped interviews
with military  and civilian  principals associated with NOTS in the
formative years. Many of the principals who contributed so much of
their interest and special knowledge carlier gave invaluable support to
this second work. It is a pleesnre to identify these individuals and
accord them a sincere vote of gratitude:

Rear Admiral Sherman E. Burroughs, Ir., USN (Ret.)

Dr. and Mrs. Emory L. Wl

Dr. William A. Fowler

Captain Clarence H. Haugen, USN (Ret.)

Vice Admiral John T. Hayward, USN (Ret.)

Mr. A. L. Pittinger

Captain Thomas F. Pollock, USN (Ret.)

Kear Admiral James B. Svkes, USN (Ret.)

Dr. L. T. E. Thompson

Rear Admira’ Curtis F. Vossler, USN (Ret.)
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PREVACE

The California Institute of Technology and tne Naval History
Division i the Oepartment of the Navy have been eminently
responsive  to  requests for archival support; and much s been
necessary.

Of special importance, Vice Admiral Edwin B. Hooper. USN
{Ret.). formerly Director of Naval History Division, and Dr. Dean C.
Allard, Head of the Division’s Operational Archives, have provided
guidance, aid, and encouragement without which this history would
not have been possible. Likewise it is a pleasure to acknowledge the
support of H. G. Wilson and the late Dr. William B. McLean, former
NWC Technical Directors, in initiating this historical project and for
their continuing aid.

The Federal Records Center at Mechanicsburg, Pennsylvania,
provided the long-term loan of NOTS logs 185 ledgers in ail. This
“treasurc trove” made it possible to inject human interest into
otherwisc prosaic accounts.

For lack of a better statement, we repeat from Volume 1,
.. .it should be clear that like a rescarch and development project,
this history was not the creation of onc man but of many.” As with
Volume 1. there has been a profound collective contribution made to
this work by many “‘early timers” of NOTS. Principally, an accolade
for services rendered is extended to Dr. Hugh Hunter, K. H.
Robinson, and D. T. McAllister, who reviewed final draft materisl and
provided valuable insights. Sumilarly, Jonn L. Cox, A. S. Gould, and
the fate James D, DeSanto  applied their expertise and  special
knowledge of “how things were in the old days” to individual
chapters, and thereby earn grateful acknowledgment,

Happily—for NWC and the history project -the list of “carly
timers’” still serving the Center is long; less happy is the fuct that
limited space does not permit a mention of all who have graciously
responded to telephoned or similarly informal queries. Their presence,
support, and refreshing enthusiasm made the history-writing burden so
much lighter, and helped to personify the fabled, friendly *‘spirit of
NOTS” that is an inherent and a rccurring theme throughout our
chronicle.

The pride held by NWC for its history has been amply
demonstrated by the degree of suppori so freely given at all levels of
command, ranging from the Commander and the Technical Director
down through the Center’s organizational chain of command to the
working level. In particular, we thank C, E. Van Hagan and Dr. Robert
H. Pearson, former and current Heads of the Technical Informution
Department where this history was written and transfcrmed by a
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professional publication team into publishable form. We gratetully salute
all our associates ot the TID team. Special thanks are extended to
Forence Dinsmove. Georgia Cabe, and June Casey. who so capably
edited  the history and  guided 1t through production: 1o Gayle
Ammerman for her devoted cftfort in manuscript preparation; and to the
sigff of the Composition and Layout Branch of TID for their dedication
in readying this volume tor printing

For assistance i chronidling  the  history of  tne outside
community and the Indian Wells Vallev, the authors  are also
indebted to Richard €. Bailey. Director, Femn County Moascum, and
Ardis M. Walker of Kernville,

[n ottemptieg to make this an anterpretive history rath o than a
mere chromichng of facts and dates, our aim has been to fiscover and
highlight the  key tremds, events. and problems, As the authors we
deeept tull responsibility tor these imterpretations and for the content.

This volume ends with the dedication of Michelson Laboratory
on May S0 19480 The completion ol this modem rescarch laboratory
assurcd the success of the Inyokern experiment. The laboratory was
soltd evidence that the Navy considered NOTS permanent and that it
was  golng  to o provide  a o first-class  working  environment  for its
scientists, The cructal formative vears were over: but this is not to
say the Station had al® s great challenges behind . The years ahead
would  be filled  with  vital  techmical, administrative.  and  human
challenges. Tt s to these challenges ina new environment ot weapon
sophistication  that  succeeding volumes  of this history should be

addressed.

3D GERRARD-GOUGH and ALBERT B CHRISTMAN
Technical Intormation Departiment
Nural Weapons Center
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1
Desert Ship Under Weay

Center stage in  the history of the founding of the Naval
Ordnance Test Station (NOTS) was shared [ the w half of 1943 b
Dr. Charles C. Lauritsen of the California Institu'e of Technology
(CalTech) and Commander Sherman E. Burroughs, Jr., of the Navy’s
Bureau of Ordnance. In that period, as reported in Volume 1 of this
series, the scientist and the young naval officer combined separate
requirements for a rocket proving ground and an aviation ordnance
station into one proposal covering both needs.

Acceptance of the proposal by the Navy represented for
Lauritsen the clearing of the last major hurdle in the path of the
large wartime military rocket program that had been intiated under
CalTech through his aggressive leadership, With that achieved, he was
free to skift most of his own time and attention to aid another
unique weapon program that he believed would hasten the end of the
war, the atomic bomb. In so doing, he left the center stage in the
NOTS drama to Burroughs.

Before proceeding with that story, it will be helpful, particularly

for those who have not read Volume 1, to have a brief summary of

the rocket work conducted for the Navy by CalTech as part of the
wartime Office of Scientific Research and Development (OSRD).
Simply put, before Lauritsen personally went on a promotional
rampage n 1941 for an accelerated rocket program using the British
example of dry-extruded ballistite propellant, there was no large-scale
military rocket program in the United States. Work by Dr. Robert H.
Goddard, extending back to the pre-World War I cera, ar.d work by
Dr. Clarence Hickman and others under separate tasks of OSRD
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would eventually have their impact on the wartime and postwar
rocket programs, but it was Lauritsen’s demands for action that
launched the main rocket effort of the United States in World War I1.
And it was the dramatic growth of this CalTech rocket program
under Lauritsen and the resulting urgent demands for space for testing
that provided the primary justification for the establishment of NOTS.

The Navy's priority program to develop CalTech's 3.5-inch
aircrajt rocket and put it into combat on thousands of aircraft on a
rush basis was the immediate pressure triggering favorable action on
the Burroughs-Lauritsen proposal for what became NOTS. But this
was but one factor in the military’s growing fascination for rockets at
this time.

Early in 1943 the first word of German aircraft rockets
reverberated throughout the United States military. Field reports were
shocking to those who could comprehend the significance of the new
weapons. Rare indeed were those who could foresee that rocket
propulsion was an inevitable trend foi weapons in the future. But
what was immedidtely apparent was the danger of a “secret” weapon,
both in psychological and tactical terms, in the hands of the enemy.
One of a number of aftershocks came on November 1, 1943, at the
very time the final decisions were being made on the opening of
NOTS. It was a scathing syndicated article by the aviation pioneer
Major A. P. de Seversky. For our purpose the title alone provides the
impact and tone of the story: “Nazis New Air Rockets Caught Our
Side Napping.”

Along with the knowledge of the enemy’s tactical rockets came
classified reports on the German’s secret rocket center of
Pecnemunde. Even the scant reports gave ordnance officers like
Burroughs a clear idea of the immense military value of an isolated
research and development center where civilian Sscientists could
concentrate their talents in secrecy on the new technology of rockets.

In addition to the goading of critics and the burgeoning
awarcness of the enemy’s advances in rocketry, there were Fleet and
buttlefield needs for the new weapons that were being keenly felt by
late 1943. The United States had moved tn the offensive in the
Pacific war and urgently needed the hard-hitting power of rockets. In
the age-old competition between firepower and armor, it was
becoming increasingly clear that 50-caliber aircraft machine guns were
decreasingly effective against improved enemy armor.

All of the above factors helped bring about a reorganization in
1943 of the rocket programs being conducted for the armed forces
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by OSRD. OSRD work for the Army was transferred from the old
Naval Powder Factory ‘o the newly established Allegany DBallistics
Laboratory that had initial contract support from Geo:ge
Washington University in much the same way that the Navy’s OSRD
work was done by o».ract to CalTech. The 1943 reorganization of
recket work endorsed the de facto arrangem:nt whereby CalTech
rocket work was primarily for the Navy. In essence, the CalTech
program was the Navy's rocket program, and f it wes to succeed it
needed Navy supvcrt, particularly in providing ‘est ranges and aircraft.
One efrect was to focus attention on the newly born NOTS as the
future center for naval rocketry and on the needs of the newly
promoted officer who would command the fl:dgling Station, Captain
S. E. Burroughs, Jr., USN.

CAPTAIN ON BOARD

There was no ceremony. The young Navy captain simply arrived
and took charge. So inconsequential seemed the occasion that the
exact time and date were never recorded. But evidence indicates it
was December 21, 1943, when Captain Sherman Everett Burroughs,
Jr., took command of the Naval Ordnance Test Station.

The lack of ceremony was undoubtedly determined by the
paucity of the new command itself: a remote airstrip built some ten
years earlier, six Quonset huts, and a crude mess hall that had only
just been nastily assembled in this desolate corner of California’s
Mojave Desert that the map designated *‘Inyokern.” If a ceremony
had been held on Burroughs’ assumption of command, the ‘‘all-hands
muster” would have produced a lean assortment of four officers and
a scanty crew of enlisted men. As guests of the command it might
have been possible to lure a half-dozen of the scientists and
technicians who commuted to the Station from the California
Institute of Technology, Pasadena, California, and perhaps a
construction worker or two could have peered up from the task of
assembling Quonset huts.

As he viewed the endless miles of open desert, the slender,
Academy- ‘rect captain, known as “Ev” to his associates, had much to
ponder in a way that had not been possible back at the Burecau of
Ordnance ‘“‘aviation desk” in Washington. The Station he had
originally proposed 1n tie spring of that year, 1943, had become a
reality.

2r
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An o oy Scecretary of the Navy Frank Knox just six weeks
betore had. :n fact, proclaimed the U.S. Naval Ordnance Test Station
“hereby established.” But actually being here in command of
w.dcn.ess site gove the captain pause to consider his relationship
with the new Station in a uifferent light,

The assignment to the undeveloprd desert Station with so much
space and ro few of civilization’s amenities might expectedly have
been accepted with a dutiful but aching heart. Not so with
Burroughs. He wanted the Inyokern assignment as much as any naval
officer ever wanted command of a ship. Standing in front of the
Quonset hut that was both his headquarters and residence, Burroughs
could recall the disappointment caused by the initial summary
rejection of his suggestion that he command the new Station. In
proposing the Station, while still at the rank of Commander, he had
boldly written his superiors, ‘““The commanding officer should be an
aviator captain and [ nominate myself for this job....”! The offer
had been as tersely rejected as it had been boldly offerec.

Having seen his proposal for a station grow and take form, he
sincerely feit that the concept nught lose something in translation
under the hands of others. Burroughs, a former squadron commander
in combat, felt a compelling obligation to all pilots of the Navy to
build a center where better weapons for Fleet aircraft could be
developed and tested. Burroughs recalied that when he had left the
Pacific in March 1943 for duty at the Bureau of Ordnance, Vice
Admiral William F. Halsey had said to him, “Go back and get things
straightened out back there! Try to get those guys off the dime!” In
no sense an order to the young commander, Halsey’s parting
admonition was an expression of concein that naval aviation was no*
getting the advanced weapons so desperately needed,

As evidenced by a firmly set square jaw, Burroughs was a
determined man, and the determination to upgrade naval oircraft
ordnance stemmed from more than his experience of flying in combat
with inadequate weapons. In addition to being a Navy pilot, he was
an ordnance postgraduate and thereforc a member of the elite of
naval ordnance known as the “Gun Club.” His wide experience in
both ordnance and aviation heightened his awareness that the
development of weapons specifically designed for aircraft had long
been neglected. In the prewar years he and Commander (later Rear
Admiral) Malcolm F. Schoeffel had tried unsuccessfully to get the
funds for research in aviation ordnance greatly increased. Their failure
stemmed largely from the priorities of the time whereby shipboard
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ordnance and armor claimed the lion’s share of the Bureau of
Ordnance’s tiny research budget. Burroughs personally felt that the
offensive mission uf naval aviation wis generally subordinated to the
“eyes of the Flcet” observation role.?

Pearl Harbor drove home a hard lesson in naval ar strike
warfare. And this lesson—together with others in the widening theaters
of World War [l—dramatically rearranged priorities and peinted uv the
need fcr superior aircraft weapons. Coming back from the Pacific,
Burroughs had felt that the times was right to strike hard for new
technological emphasis on these weapons.

in December 1943, here on the undeveloped desett ncar the
vilagc of Inyokern, he knew the time was indeed right. The
reconsidered decision had placed him in charge of the new Station.
He was in a unique position to strike a blow for better aviation
ordnance.

The snow on nearby Mount Owens of the Sierra Nevada
reminded the captain it was but a few days until Christmas. 1t would
be another Christmas away from his wife Fay and their two
daughters, who were in Washington.

In 1943, December meant more than Christmas; it meant that
the war had already advanced two years on its deadiy course. While it
was felt that the tide had turned in the battle or control of the
sca—as a result of the Solomons caapaign and the Battles « f Midway
and the Coral Sea—nobody doubted that a detern:ined enc.ny would
fight with cven greater ferocity now that he was boing frreed into a
defensive role,

The war was nmiore than a morning headline; it loomed behind
every discussion, every justitication, every decision of Burroughs and
others in ordnance. In considering every major action, the ever-present
question was, What will be the effect on the war? The projected
effects were often perceived to be quite differert Dy the separate
individuals when it camc to developing and testing new weapons and
in constructing facilities for cxperimental work. As a vesult, there
were manv admimstrative battles when it came to implementing the
plans for the n2w Station. In Burrougns’ mind the two kinds of
battles were inseparabie. marked indelibly by the recollection of
Machine guns that jarnimed under the high g forces of acrial combat;
and the memory of the torpedo pilots who had died.tn deliver “‘fish”
that failed to explode wlen they hit eremy ships.

The war—particula:ly the air war in the Pacific—was ciearly in
the mind of the new Commanding Officer ~hen, without ceremony, he
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assumed command eof NOTS. In the admimstrative battles abead the
sustaining force wonld be his deep feelings ol the urgency and
importance for giving the pilots of the Navy the best of weapons. In
esscnee. he had not icft behind his squadron in the Puacitic.

AN EXPANDED CONCEPT

The concept of the Station when Burroughs took command ir
December was one that had been considerably expanded since 1iw
spring of 1943 when Burroughs first began pressing for a new naval
proving sround for both testing and developing aviation ordnance.

The first expansion resulted from an informal discussion with Dr,
Charles €. Lauritsen. the head of the wartime rocket development
programy being conducted by the California Institut? of Technology
for the Office of Scientitic Rescarch and Development (OSRD).
Lauritsen’s cocket program, particularly for the air-launched rockets.
wie undergoing momentous growth, Once overleoked as weapons of
war.  rocxets  were suddenly  inogreat demand -the new  “secret”
weapons  of Foth the enemy and the allies. Among other things.
rockets were the new hope for giving aireraft the heavier firepower
they needed, When Burroughs and Laurnitsen lookea at the needs of
their separate programs, they saw the advantages of combining the
aviation ordnance requircment for o proving ground with the CalTech
need for space for rocket testing and training. Burroughs pulled the
combined propose) togeiher and presented it to his superior: i the
Burcau of Crdnance, including :he Chief himself, Rear Admaral (later
Admiral) Wiliam H. P. Blundy. As with cverything else thoat hal
haprened to the charmed preposal the timing was perfect. Blindy
was windaing up his Washington tour in prepuoration for an assignment
at sca, and he was concerned that what he had learned in hig
tomultuous vears as the Bureau Chief could be lost. Above all, Blandy
was a man of foresight, so while others were considering the next
battle, he was concerned about the next war. Having led efforts to
make the old peacetime Burcau responsive to the needs of global war,
Blandy in late 1943 had a difterent concern, that of using some of
the wartinie momentum and insights into securing a continuing naval
rescarch and development effort in peacctime.

In the midst of the deadliest war in human historv. Blandy was
deeply concerned with postwar pianning. In his final report as Bureau
Chief he stated, “*In the postwar period, which, of coursz, will also be
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Dr. Charles C. Lauritsen, head of the California Institute of Technology rocket
program.
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the next prewar period, determined cfforts must be made to mainfain
the contact now existing between the Bureau of Ordnance and the
best scientific brains and research facilities in the country.”3

The role of government laboratories and their contracts with
caucational institutions and private industry concerned Blandy. He felt
that developing these ties should rank high in planning postwar
programs because “Ordnance more than other naval activities nceds
this special attention to rescarch, because, unlike ships, aircraft,
communications, etc., it has no counterpart in civil life, and thus
derives little from developments springing from the normal pursuits of
the people in time of peace.”® Blandy’s analogy likened the nation’s
postwar needs to that of adequately manning and rcarming a fort
after every siege. This reasoning was based on past history where the
traditional national retrenchment and inevitable rcappraisal of military
priorities that usually followed a war would —most likely preclude the
building of an adequate peacctime ordnance development
establishment after hostilities ccased.

It was while Blandy was preoccupied with long-range plans for
Navy research and development that the Burroughs-Lauritsen proposal
wias presented to him,

On imporiant decisions Blandy’s management style was
consistent: so it is safe to presume that when the proposai for a new
ordran e station was made, Blandy met with the key personnel in the
Burcau who had a stake i the venture. In his typical style, Blandy
would Pave asked cach for his copinic . and then have taken these
inputs into account in forming his own position. Then all would have
turned  n cager car to hear from Blandy what the Burcauw’s position
would -e. Theyv would hear that eventually the Station should be
adequat: to conduct research and development for all forms of naval
ordnance, but for the immediate future the emphasis would be on the
testing of rockets and other weapons for aircraft.d

Blandy’s impact upon the concept was to switch the long-term
emphasis, although not the immediate priority, from the wartime
needs that preoccupied Burroughs and Lauritsen to the broader
concept of a permanent rescarch and development center for ordnance
that would serve the Navy’s needs in both war and peace.

The broadening of the concept had been taken one step further
by November 8 when the Secretary of the Navy, Frank Knox, signed
the order cstablishing the Station. In tiat order, the mission
statement did not make reference to the ctation working on any
particular type of weapon. But it was clear when Burroughs assumed



THE GRAND EXPERIMENT AT INYOKERN

commeand that the priority on the work would in fact, if not in
words, be in getting rockets and improved systems of aviation
ordnance into combat. It was up to Burroughs not only to meet the
immediate necds as perceived by him and Lauritsen but also to work
toward the enlarged concept that had evolved.

Blandy left the Burcau of Ordnance for Fleet duty less than a
month after NOTS was founded. Fortunately for the Station and
naval ordnance in general, Blandy’s successor, Rear Admiral George F.
Hussey, shared the same enlighiened philosophy toward weapon
rescarch and development.

Following his appointment on December 10, 1943, Hussey faced
the enormous job of providing the Navy with the weapons it needed

odl

A new Chief for the Bureau of Ordnance: Rear Admiral W. H. P. Blandy (left) is
relieved by Rear Admiral G. F. Hussey, December 10, 1943.
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to win the war. But, like Blandy, he saw the need to build for
peacetime, He saw his wi ">-ranging responsibilities as also including
parenthood to the fledgling desert Station. He would closely watch its
formation in frraway California and provide the necessities for its
healthy growth and future development.

For four action-packed months, mid-December 1943 to mid-April
1944, Burroughs maintained the Station’s headquarters in the
combination office-bedroom Quonset hut at the Inyokern airfield.

The office was crude and the living accommodations equally
coarse, but they provided the epitome of efficiency for a man who
needed every moment he could muster for the staggering job of
simultaneously building and operating the new Station.

In those first four months that the headquarters was at the
airfield, Burroughs was able to add sporadically to the number of
enlisted personnel and to the original officer complement that had
consisted of Lieutenant Commander David E. Saunders, Officer in
Charge, Inyokern airfield; Lieutenant Commander Jim Tom Acree,
Executive Officer (Acting); Lieutenant Richard W. Henderson. Supply
Cfficer; and Ensign Ardell L. Cody, Aircraft Maintenance Officer.

Starting with these officers, Burroughs immediately began
delegating responsibilities. But no matter how the tasks were divided
and subdivided, all pieces had to fit together in Burroughs’ mind.
Others could worry witkin the confines of individual problems:
aircraft operations; ground range facilities and rocket testing logistics
for training squadrons; construction of ranges, a new airfield,
laboratories, housing, shoppir.g facilities, roads, and utilities; personnel;
acquiring the land; management; and funding., Burroughs had to fit all
these into one comprehensive and meaningful framework so that he
could judge progress, schedule work, and identify bottlenecks. He had
to be concerned not only in meeting the immediate wartime needs
but also the longterm need for a permanent research and
development center. So many things had to be done; most cried out
for immediate action. There could be no waiting to acquire the land
before building at least the most critical facilities on it. There could
be no holding back of the testing and of the trairing operations until
permanent facilities were built. This was war. Just as Burroughs in
combat had displayed excellent judgment and cool courage in the face
of heavy enemy antiaircraft fire, he faced with steady determination
the needs at NOTS for simultaneously starting air and ground
operation, land acquisition, construction, and the planning and
development of the future research and development laboratory.

11
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OPERATIONS

Burroughs did not have to start the NOTS rocket testing
operations. In a style fully characteristic of the new Station, they had
been started beforec his arrival and within less than a mcath of the
official establishment of the Station.

A few days before November 16 when the Bureau of Ordnance,
CalTech, and NOTS planners had finished drawing up their “‘wish list™
for facilities, Dr. Emory L. Ellis of Callech had started on his way
to Inyokem to direct the start of wnrk on the ranges. Accompanying
him in a CalTech four-wheel-drive vehicle were two of the Institute’s
staff members: Calvin Mathieu and Burnham Davis. Their job was to
stake out the flight lanes for rocket tests that would take place four
weeks hence. All had the foresight t{o take sleeping bags along.

When they arrived at the NOTS :ite, the magnitude of their task
was immediately apparent in the vast expanse of raw desert.
Nevertheless, there was hope in the person of Chief Carpenter F. J.
Snyder, whom Ellis described as ‘“‘the only Navy man in this whole
valley.” There was evidence, too, that the massive Navy machinery for
building a new shore establishment was slowly beginning to grind in
the form of a 40-man civilian construction crew, bulldozers, and a
cookshack at the Inyokern airfield where Ellis and his companions
managed to get a meal,

Ellis describes his accomplishment:

Our problem then was to stake out these flight lines and get them
marked by bulldozer, so that the pilots could find them. Also we needed to
get a bamicade bucked up so that we could put a fieid radio transmitter and
some observers behind this safe embankment because these were
high-explosive tests.... We got the bulldozer operator pointed toward a
mountain up there and told him to drive... straight ahead through that
country for about ecight miles until he came to a road....We said, “Now
you turn left and you go down the road until you come to the yellow flag
and then lay out the line along the lath.,”...So he started out across
country in that bulldozer and the next morning we went out and he'd
bladed that line out and was busy clearing a rectangular area which was the
impact area.®

Thus, the first aircraft range at NOTS—Charlie Range (C-1)-was
marked indelibly in the Indian Wells Valley. A white cross designated
the 200-yard-square impact area. NOTS was now ready for the first
“shoot.” Other similar ranges would just as quickly come into being,
notably, one to the west of Charlie Range that would serve the horde
of Fleet squadrons whose arrival was imminent.

As Ellis’ personally directed bulldozer was marking the aircraft
ranges, another was reshaping the desert to the east on .vhat was to
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become the ground ranges. These ranges (G-1 and G-2) were more
elaborate than the aircraft ranges as they required telephone lines,
spotting stations, locations for special instrumentaiion camera<, and
detailed test equipment.

The rush to put the NOTS ranges into operation was based on
urgent needs. The Navy’s priority expaunsion of the 3.5-inch
forward-firing aircraft rocket (AR) program was creating demands for
more tests than could be accomplished with the limited facilities and
space available to CalTech at Goldstone Lake, the test area they were
using near Barstow, California, on part of the Army’s Camp Haan
(later Fort Irwin).

The first NOTS test featured the 3.5-inch AR with a
high-explosive h:ad instead of the original solid-steel shot head. The
fact that the rocket was not fully satisiactory because of insufficient
high explosive was not clear in December 1943 when it became the
first rocket tested at NOTS. The purpose of the historic tests was to
help solve some problems concerning iastantaneous nose fuzes that
were in production 't were causing an unacceptable percentage of
duds.

The 3.5-inch aircraft rocket: the California Institute of Technolos;’s first forward-firing
aircraft rocket.

14
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In the terse style of a technical report, the event was recorded:

FForty rounds of 3.5-inch AR Modet 9 were fired from two SBD
airplanes at Inyokern [December 3, 1943 . . . to test the functioning of the
Mk 148 fuze on a land target.”

The December 3 firings not only marked the beginning of
orerations at NOTS, but also provided some answers. They indicated
that the 30% malfunctions were probably caused by the arming wires
staying with the rounds on firing. These data were typica! of the kind
of critical information the NOTS ranges began to supply weapon
developers.

Fuze icsts predominated in the NOTS tests of early December.
But there were other kinds of tests. Some led to improvements in the
rockets. Some pointed to the need for strengthening structural
members of the aircraft. Others proved the capability of firing rockets
at night and under different flying conditions. All led to the
maiter-of-fact acceptance of NOTS Inyokern, limited though it was, as
a promising frontier where the pervasive problem of finding space to
test rockets would be solved, finally.

AIR SUPPORT

The role of air operations—the planes and the men who flew
them—is an inseparable part of the NOTS story.

The air operations for NOTS were a continuum of CalTech’s
rocket testing activity at Goldstone Lake and other interim facilities.
It had all started in San Diego in April 1943 before NOTS was
proposed and stemmed from CalTech’s desperate need for pilots and
aircralt to pursue their program of aerial rocket experimentation and
development. But combat aircraft in war are scarce indeed for
anything but operatione or training. Lauritsen found this to be true in
attempt after attempt t¢ obtain aircraft from operating levels of the
Navy. But with each refusal his determination grew, ard the level of
the request went higher. Finally he reached a sympathctic hearing
from Captain (later Rear Admiral) H. B. Temple; Temple happened to
be U.S. Fleet Commander in Chief Admiral Ernest J. King’s staff
head for antisubmarine warfare. Through ‘“Brownie” Temple’s
intercession, the Commander Fleet Air, West Coast, Rear Admiral
(later Vice Admiral) Charles A. Pownall, directed his energetic
Gunnery Officer, Commander (later Rear Admiral) Jack C. Renard, to
establisl: a small experimental unit exclusively for the air support of
CalTech. As Renard was also Commander Fleet Air's (ComFAir)

15
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Assignments Officer, he was able to select a particular individual to
head up the new unit: Lieutenant Commander (later Captain) Thomas
. Pollock. Pollock had recently completed a distinguished tour of
combat duty in the Pacific, but his candidacy was assured when
Renard leamed how Pollock, who was awaiting reassignment, hcd
contrived to go on a flight test of a MAD/retro-rocket against a
submarine. MAD (magnetic anomaly detector) was a sensor mounted
in the aircraft that dctected changes in the carth’s magnetic field
caused by submarines or other ferrous objects and even variations in
the earth’s own magnetic field. Developed before the war by Gulf Oil
Research Laboratory, it was turned into a submarine detector through
additiona! detense programs sponsored by the U.S. Navy and OSRD.
Renard considered uanyone so fascinated with the new wonder
weapons was obviously a candidate to head the first unit of aircraft
for experimental testing of rockets.

The Hedron 14* Experimental Unit was informally organized in
San Dicgo starting with one airplane (a TBF), one pilot (Pollock), and
one mechanic (Bill Edward Campt). Within a month the unit’s
complement had been augmented by four more personnel,f and a
PBY airplane was acquired.

A major function of the unit during April and May 1943 was to
test MAD equipment in PBY and TBF aircraft in conjunction with
retro-rockets.? At the same time some limited testing was donc in
support of the (as yet) unauthorized experimental work CalTe.h was
doing on forward-firing rockets. This was a foretaste of things to
come. But what came was not a gradual, foreseeable flowiny of the
tide, bat a sudden, dashing tidal wave. No sooner had the effort on
forward-firing aircraft rockets gotten afloat than it was hit by the
overpowering demands of the massive rocket program initiated by the
“June 7 Comlnch memorandum.” Renard recalled the circumstances
later:

Once Admiral King and his staff knew we had a real thing—a thing
that we could realiy progress in and turn out quick—then they were on our
back. Get going; not today, we want it yrsterday.!©

* The name “Hedron 14" derives from its parent organization-Headquarters Squadron
14. This squadron supported Fleet Air Wing 14 located at the Naval Air Station, San Diego,
under ComFAir, West Coast.8

T AMM1/C Camp was transferred to NOTS in November 1943. In 1959, after a
distinguished naval career, he transferred to civil service and at the present time is employed
as a planner and estimator in the Center’s Public Works Department,

f Lieutenant (jg.) Rodney L. 1...,, CHRE Harry C. LeGoube, ACRM James E.
Barnes, and AM1/C Harry J. Ameos, Jr.
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Lieutenant Commander (later Captain) Thomas F. Pollock, NOTS test pilot and head
of the Aviation Ordnance Development Unit 1.
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Ever increasing numbers of Fleet squadrons were to be equipped
with the new rockets and launchers. On October 19, 1943, the “/ice
Chief of Naval Uperations issued a jumbo order for 6,000 planes to
be so equipped by June 1, 194411 Of this number, 4,500 were
earmarked for the Paciiic Flect. Responsibility for these fell squarely
in the lap of ComFAi; West Coast, but the biunt of the work frell
on Lauritsen’s scientists for development, Renard for coordination,
and Pollock’s Experimental Unit for testing.

Thanks to Lauritsen’s prodding for aircraft support, Rear Admiral
Pownall had anticipated thc oig drive for rockets earlier when he
formed the Hedron 14 Experimental Unit in April 1943. He
continued enthusiastically to provide for the ‘‘expeditious pursuit of
the development” until August 6, when he was succeeded as
ComFAir, West Coast. by Rear Admiral Marc A. Mitscher.

Mitscher was just as enthusiastic about the new weapons as his
predecessor. He had just returned from a “‘hot” war in the Pacific as
a carrier division commander and as Commander Aircraft Solomon
Islands (Guadalcanal). He was particularly aware of the aircraft
rocket’s potential, As Renard put it:

...it didr’t take a hit over the bead for [Mitscher] to grasp this
immediately ... he was an operational man...irom an operational point o
view, boy, it didn’t take him two minutes to see [that] if he had thi:
weapon, his firepower increa'ed a hun-redfold ... he wanted it because he
knew he was going hack to sea ...he wanted rockets on his planes.!2

AODU-1

Mitscher was not alone in his enthusiasm fer rockets. In a
remarkable conversion at this point in history, many officers in,the
Bureau of Aeronautics and ComFAir, West Coast, recognized that the
forward-fiting rocket could revolutionize aerial warfare. Again the
timing for NOTS was just right. Not only was it established at the
peak of the rocket demand, but also when the importance of aircraft
support was proven.

When NOTS was established no one in authority any longer
doubted air operations were essential to the accomplishment of the
Navy’s mission. Consequently the scope of air support was visualized
on a scale far beyond the already strained capability of the Hedron
14 Experimental Unit. This group had done a magnificent job, and
although its personnel complement had grown in six months from the
one-pilot, one-mechanic, one-plane outfit to 16 officers and 103
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enlisted men,!3 the planned air operations at the new test station
implied a force more than double that strength.

The requirement for a large-scale operating air unit was translated
into action on December 3, 1943, when the Chief rf Naval Operations
(CNO) directed the Commandant, Naval Air Center, San Diego, to
establish an aviation ordnunce development unit ‘“‘on or about 15
December 1943, The unit was to be temporarily assigned to the
Naval Air Station, San Diego, but was to be permanently assigned to
the Naval Ordnance Test Station as soon as facilities were available.

The name of the unit, “Aviation Ordnance Development Unit |
(AODU-1),” showed that CNO was planring ahead. Eventually,
Aviation Ordnance Development Unit 2 was :stablished on the East
Coast to provide similar support for ordnance experimental work in
the East.

The Chiel of Naval Operations called for ComFAir, West Coast,
to transfer ordnance (ecvelopment personnel, including those of
Hedron 14, to the Aviation Crdnance Deve.opment Unit.

On December 21, 1943, AODU-1 was officially commissioned at
the Naval Air Station, San Dicgo, as an activity under the cognizance
of ComFAir, West Coast; Pollock was in charge. Twelve days later, on
the morning of January 2, 1944, the first contingent of 10 enlisted
men departed for Inyokern by plane.!4

The plan called for AODU-1 to be permanently assigned to
NOTS *as soon as facilities were available.” That happy state of
affairs was not reached for another six months. But in the meantime,
therc was a gradual move, made by increments of personnel and
cquipment. to occupy the Quonset huts and temporary facilities that
were feverishly heing erected at the lnyokern airstrip.

The commissioning of AODU-1, coming as it dia with the
establishment of NOTS in late 1943, marked the end of the old
struggle of Lauritsen and his rocket developers in obtaining aircraft to
conduct tests. Within t! e yecar aircraft support had evolved from the
pleading stage to that of continuous support on the flight line.

ROCKET TRAINING FOR FLEET SQUADRONS

The aircraft and equipment for AODU-!, whose mission of air
support to the rocket experimental work was integral to the NOTS
mission, arrived at Inyokem at a slow pace starting in January. By
contrast, the arrival of the Fleet squadrons for rocket training, which

19



THE GRAND EXPERIMENT AT INYUKLERN

was secondary to the Station mission, was guite like that of a swarm
of wasps. Inyokern was but one stop on their journey to combat in
the Pacific. Piiots and aircraft were combat ready. At Inyokemn their
mission was (o simulate diving attacks on imaginary targets and to
fire their 3.5-inch and 5-inch aenal rockets at a white cross on the
desert floor. Facilities ready or not, the first Fleet squadrons swarmed
into Inyokern in January 1944 with the latest torpedo bombers,
submarine-hunting TBFs and TBMs, in their Fleet color trim of
“semigloss sex blue on surfaces viewed from above and non-specular
insignia white on surfaces viewed from below.”*

The two-month old Station was unprepared to cope with the
new buraen. While the Inyokern airfield boasted two adequate
hard-surfaced runways ftor aircraft takeoff and landing, gasoline
supplies ind refueling facilities barely existed. Hangars, maintenance
shops. storchouses, asseinbly buildings, and magazines had not been
completed; neither had the barracks, shower and latrine building, or
galley and mess halls. Such working and living facilities as had been
ouilt were barely enough to accommodate the handful of officers,
enlisted men, and CalTech representatives that comprised the first
permanent staff of NOTS. Each new squadron that arrived meant that

the overtaxed resources of NOTS had to bear the additional load of

men and machines, averaging some 40 crew members and 14 aircraft
per squacron,

The large prescnce of the Fleet squadrons added to the pressures
of AODU-1 muinte nce personnel who fuced a round-the-clock duty
of servicing the ter.nt planes in addition to their own; a brutal task
performed in the open without the benefit of hangars or workshops.

Some ordnance officers at NOTS and in the Burcau of Ordnance
had seen experimental work squeezed out by the pressures of training
in the past, and now saw heav' training as a threat to the primary
research, development, and testing function of MNOTIS. The rocket
developers themselves, the CalTech scientists, did not share this view.
They felt the Fleet squadruns offered a valuable opportunity for a
meaningful dialogue between weapon developers and weapon users. C.
C. Laurtsen, in particular, considered tlus a good way for the
technical staff to learn firsthand about the unforeseecable little

* The Grumman TBF (popularly known as the “Avenger’) was a single-engie, midwing
torpedo bomber, The designation TBM was used for the same aircraft procduced under contract
by the Easiern Airecraft Company of General Motors.
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Invokern airtield mnocarly 1944,

probiems  that could sabotage an otherwise sound advancement in
WCAPONTY,

Burroughs stood midrange between the extremes. As an ordnance
posteraduate. he cherished  the dream of a permanent research and
development center: as a former combat pilot, he knew the critical
impertance of adequate training in the use of new weapons. He did
not question Fleet training per se at NOTS: rather, his concern was,
“How much  training?” And “What type of training?” In carlier
discussions during the Station’s planming phase, it had been imyplied
that training would be given (o but a few to make them instructors
in rocketry; they, in turn, would train the bulk of combat piiots in
the new science of aerial warfare,

But in January 1944, the problem was no longer philosophical; it
was tangible and real. No one at NOTS or the Burcau of Ordnance
had a better solution to Mitscher’s training problem, but some actions
could be taken to minimize it. Burrougns askzd the Bureau of
Ordnance if it could arrange for some means of servicing the Fleet
aircraft without absorbing the time needed by AODU-1 to maintain
its own aircraft for the rocket testing. Reflecting the Burcauw’s carly
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paternal conczern tor its new Station, Hussey pressed for separate and
additional aircraft  maintenarce support for the Fleet squadrons
undergoing training.

AIRCRAFT SERVICE UNIT

On February 15, 1944, Carrier Aircraft Service Unit (CASU 53
was ordered commissioned by the Chief of Navai Operations and
stationed at the Naval Ordnance Test Station. lts mission was to
“take care of the needs of the Training Squadrons.” !>

On paper. CASU-53 was to have a standard personnel strength to
support a 90-plane carrier. group: 31 officers and 617 enlisted men.
This complement was to be drawn from ComFAir, West Coast, with
the equipment and marerial supplied by the Burcau of Aeronautics. !0
In actual fact, when the Unit was commissioned at NOTS on
February 24,0 only 3 officers, 0 aviation inachinist’s mates, and 100
recruits  were present. (As Burroughs was initially understaffed, he
applied his command prerogative and  “‘shanghaied” 70 of the latter
number.) In addition, the maintenance equipment inventory of the
new Unit was wocetully small.

Limited personnel was but one handicap of the Unit. Facilitics
were  hmited. Working  conditions on  the flight line varied with
weiather and  there seemed to be no doubt that whoever initinily
selected the site of the Inyokern uirtield picked the windiest spot in
Indian Wells Valley. Getting needea parts tlown in from San Diego,
nearly 200 air miles away, was an ever-present problem. Just getting
an adequate supply of aviation fuel was in itself a major challenge.
Two trucks frons the Marine Corps Air Station at Mojave, 50 miles
away, brought in the fucl, but the daily consumption was greater
than the capacity of the trucks. According to the ofiicer in charge of
CASU, Licutenant Commander Harold H. Randecker, it regularly
happened that o half-filled truck had to be dispatched to Mojave for
filling so there would be sufficient tuel for the next morning’s flights.
As Randecker reported, “The visit of a Liberator, or the break-down
of cither truck, wuas all it took to drive the CASU to
near-distraction.”!7  Dut thanks to the twvo trucks, constant night
work, and legerdemain, CASU kept the rocket training planes of
Inyokemn flying.

The career of the Carrier Service Unit at NOTS was relatively
short-lived--berely six months, ending in Aveust 1944 when it was
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transferred to the Naval Air Station, Holtville, California. But these
were critical months as they covered the peak of the training for the
operational squadrons of which 28 Fleet and onec Army Air Force
Squadron were trained between January and July 1944,

But the brief sojourn of CASU-53 at Inyokemn during the first
few hectic months of the Station’s career gave more than a badly
needed *‘hand at the pump.” Like AODU-1 and the visiting F' et
squadrons, it helped lay the f{oundations of what would become
NOTS’ own Naval Air Facility.

LAND ACQUISITION

“Worthless desert land”” was the description generally applied to
the area by those who had reconnoitered it by air and land in the
summer and fall of 1943. But by the time Burroughs assumed
command in December, it was quite clear therc were some people
who for quite diverse reasons felt it was far from worthless.

The first volume of this series describes the probleins of
obtaining permission to usc the land and the airstrip for the duration
of the war. But this was only hall the battle. For NOTS to be a
permanent rescarch  and  development center, as called for in the
mission, it was essential that the Navy acquire clear title. To put
millions of dollars into facilities and to stake out a large share of the
future of Navy rescarch and development in weaponry on land that
could be withdrawn did not appear reasonable to Burroughs nor to
the Burcau of Ordnance leadership.

Whatever had been their hopes for resolving the land problem
promptly. these soon disappeared at the time Burroughs came on
board, and the complexities and intensity of the preblems became
apparent.

Some of the land was in the public don.ain; other parcels had
been homesteaded. There was land claimed for mining, and cven for
curative mincral baths, Cattlemen held grazing rights on some critical
land arcas. The legal difficulties attendant to acquiring the various
properties were often compounded by questions of easement, airspace,
and mineral rights. The Navy negotiators faced a wide spectrum of
claimants including private individuals, companies, and other
government agencies.

The most immediate problem 1o be resolved concerned a sister
service, the U.S. Army, who held a strong prior claim on the
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Inyokern airfield. This unpretentious two-runway airfield was
originally built in 1933 under the National Recovery Act by the
County of Kern with the assistance of the Civil Acrnautics
Authority. On September 2, 1942, the Interdepartmental Air Traffic
Control Board, formed a year carlier by President Franklin D.
Roosevelt to resolve land claims by military and civilian aviation
groups, approved the assignment of the Inyokern airfield to the U.S.
Army Fourth Air Force for use as a dispersul field and a glider
school, which never materialized. The lease issued at that time gave
the government exclusive use of the property for the duration of the
national emergency plus six months.

Apart  from resurfacing  the runways, the Army had not
implemented any plans for the use of the airfield., Through the
persistence of Admiral Mitscher, and considerabie bartering among the
services, the Interdepartmental Air Traffic Control Board or October
29, 1943, reassigned the use of the airfield and the adjacent “‘danger
arca” near dry China Lake ic the Navy for experimental test
operations. This was an acknowledgement that, among the various
possible government uses., the Navy’s neceds should be recognized and
supported. It was also a clear signal that plans and work could be
started on the Station, but one that left the question of title
unresolved.

Similarly, only a temporary solution was found for the problem
of acquiring the farge tract of land needed for the ranges. the Station
headquarters, and the community. Fortunately, most of the original
arca planned for the new Station was in the public domain. Also,
considering the vastness of the first claim (estimated to be 650 square
miles), relatively few people were involved. Burroughs reported that
only 27 people were actually moved from the area encompassed by
the original claim. Despite the limited number of people involved, the
problems incurred by their disposscession were complex, and in some
cases, personally distressing.

The process of acquiring lands <rficiently and with minimum
stress on their proprictors demanded a cicse working rclationship
between NOTS ancd Navy offices, particularly the Bureau of Ordnance
and the Burcau of Yards and Docks. The cooperation of all these
with the Department of the Interior was also essential. This latter
relationship in respect to NOTS, although never antagonistic, was not
close.

The Secrctary of the Navy on December 31, 1943, requested
“that the Department of the Interior take the necessary action to
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transfer complete control and jurisdiction over all of the public
domain lands in the area described . ..to the Navy Department and
that all revocable permits affecting such land, in favor of private
parties, be cancelled.”18

The Department of the Interior had a different point of view.
Since the beginning of the national emergency, the Department had
been assailed by ever-increasing demands of the military services for
vast tracts of the public domain. Although the Department recognized
how essential it was to meet these wartimne needs, it also believed
that it was in the public interest to preserve the means for reversing
the trend after the war.

As sound as thc policy might have been for the lands used for
wartime training and mancuvers, it did not take into account the
need for a permanent weapon rescarch and development center. This
was the first of the Navy’s many unsuccessful efforts in succeeding
decades to convince other agencies of government that NOTS was
being developed and would continue to be supported as a permancent
rescarch, development, and test center.

The humble cow presented one of tie biggest land problems of

the wartime years. When the Navy came to the Indian Wells Valley, a
few stockmen held Department of the Interior grazing licenses for
some of the public lands planned for inclusion within the military
reservation. The stockmen protested the impending loss of these rights
to Congress. To satisfy them, the Navy agreed to allow grazing in
specific areas. The animals were allowed on the land at the owner’s
risk, and prior permission was to be obtained to cnter the area for
roundup, feeding, branding, or any other purpose. By the end of the
war only about ten stockmen still operated under this agreement.
However, despite their small number, they complicated the Navy’s
attempts to have the land transferred under its exclusive control. The
arrangement, for example, led one commissioner of the General Land
Office to conclude:

Inasmuch as your Department proposes to permit grazing on these
lands to continue under the jurisdiction of the Department of the Interior
and apparently will make only intermittent or seasonal use thereof, it would
appear that the primary jurisdiction ¢.er the lands shouid remain in this
Depurlmem.19

The commissioner proposed that when the Navy desirea to use
that portion of the ranges occupied by cattle, the cognizant ranchers
should be notified carly enough to round up and remove the stock in
time for the Navy to wroceed with the tests. The proposal was
received with profouna dismay by Burroughs and project managers
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who were planning complex tests with rockets and other weapons.
Tests of untried weapons from fast-moving aircraft required scheduling
flexibility and buffer zones free of people around target areas. The
same managers could visualize long test “‘holds” during which aircraft,
range instrumentation, and hundreds of test personnel would be kept
idly waiting for the word that the last cow had exited the danger
area.

Those familiar with the past history of ordnance perhaps saw the
ordinary cow again changing the history of Navy proving grounds us
it did in 1918, when civilian litigants claimed that a cow was scverely
traumatized by a shell that exploded on its grazing pasture. Molly
Skinner, the cow’s cwner, complained to the Navy Department that
the frightened animal had refused to give milk since the incident. As
reported in the Dahlgren Laboratory’s history, the affair was
satisfactorily closed when the Naval Proving Ground’s Commanding
Officer purchased the cow for $30.00 and had her transported by
barge to a farm near the Proving Ground.20 Despite a certain
retrospective humor in this incident, it dramatically illustrated the
need for longer firing ranges and was instrumental in bringing about
the eventual n ove to Dahlgren, Virginia.

But NOTS was not an old proving ground. It was the new hope
of the Navy for a place where, finally, there would be sufficient
space to conduct all manner of experimental work. If nothing else,
the prospect of handling the cows through a mixed chain of
command—from NOTS headquarters, to Interior Department officials,
to stockmen, to cowboy, and ultimately to cow—hardened the Navy’s
conviction as to the necessity of obtaining exclusive control over the
land vital to its operations.

The first land acquisition of 650 square miles scems to have met
comparatively little resistance from the mining interests. This was
probably because the Station’s confines at the northern boundary fell
short of a concentration of mining claims in the Coso and northern
Argus Ranges. This original boundary wouad have given a firing range
of about 25 miles from the launching area at the south end of dry
Chin:. Lake, a distance that appeared to be ample by comparison with
any existing U.S. proving ground of the period. But rocketry and
wcaponry in general were moving at a rapidly accelerating pace by
1944, A review of the increased ranges of planned weapons already
cn the drawing board made it evident that not only longer ranges but
also mcre firing ranges would be needed in the near future. This
trend was becoming increasingly apparent in those first months that
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Burroughs operated his headquarters at the Inyokern airfield. But as
with the total bag of land acquisition problems, there was no
immediate solution. Most of the land problems that he inherite¢ upon
arrival would be with him and his successors in one form or another
for many years to come.

INITIAL CONSTRUCTION

Most of the early construction storv is told in a later chapter
devoted to that subject. The major highlights of the first months are
presented here, however, because it is important to an understanding
of the NOTS story to note the incredible speed with which the
building was started. It is also important to recognize the difficulties
imposed in those first months because of the atlempt to acquire the
land and to start this enormous construction job at the same time
that the command had to begin air and ground operations to support
the training of squadrons in the use of the new rocket weapons.

For every great cause there is a skeptic. History hints that one
chief skeptic as to the long-range survival of NOTS was the man most
responsible for thc Station’s initial construction, Captain A. K. Fogg,
Civil Engineer Corps. But personal feelings had nothing to do with
performance. Fogg was a dedicated naval officer who knew how to
carry out orders, He had been told that, in addition to his regular
position as th. Public Works Officer for the Eleventh Naval District,
he would be the Acting Officer in Charge of Construction for NOTS.

Fogg worked out uf San Diego, and it is not certain that he ever
visited the Station on which he was responsible for st ting the
construction. But his presence on the deseri was not important, for as
Head of the District’s Public Works he was able to bring the wartime
resources of the District to bear on the immediate problems of
getting the new Station under way.

It did not appear to Burroughs that Fogg shared the same
enthusiasm that was felt by ordnance officers like himself wko were
elated over the prospect of realizing, at last, ¢ complete naval
ordnance facility for new experimental work. As these ordnance
officers and the equally enthusiastic CaiTech scientists contrived plans
for what seemed to be an endless list of technical facilities, Fogg was
shaking his head as if thinking, “This can’t go on; at the end of the
war this will all fall apart.”

At their working level, the two captains, Burroughs and Fogg,
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personified and epitomized the relationship that existed between their
respective Bureaus, Ordnance and Yards and Docks, throughout the
entire NOTS experience. While the viewpoints of the two Bureaus
often differed—and their interrelationship in the building of NOTS
was at times somewhat less than warm-—their cooperation could never
be faulted.

And so, whether or not Fogg and his associates believed that
NOTS would ever be anything but a temporary wartime base, they
responded diligently to their instructions to get the new Station under
way. They also kept a watchful cye out for any increases in scope
sought by ordnance visionaries and took pains to ensure that any
enlargement was approved by a higher authority. It was easy enough
for the ordnance officers to dream up new facilities and make endless
additions to their “wish list,” but it was up to Fogg and his staff to
get them built., Their protection was adherence to approved plans.

Fogg had the position and the know-how to expedite
construction of the immediately required temporary structures. He
knew the system. He knew how to cut procedures short. He had the
authority. By the time the Secretary of the Navy signed the order
establishing the Station, unassembled Quonset huts were on railroad
cars rolling tc Inyokern; and contracts were drafted for construction
of temporary quarters. interim range structures, and aircraft support
facilities.

From the start there was a clear delineation between temporary
and permanent facilities. Consequently, dual lists of facility
requirements were prepared. Although this lcd to some confusion, it
allowed the urgent work to be done immedia:ely without getting into
the quagmire of the prolonged discussions thit were associated more
frequently with the permanent facilities. Also, the dual list provided
more time for the planning of structures for the permanent Station.
In essence, the temporary structures were identified as being those for
the wartime programs; for example, the CalTech test work, the rocket
training program, and support of the larger-scale construction program.
The permanent structures were designed according to an integrated
plan for technical, administrative, and community facilities that would
provide a center capable of fulfilling the continuing weapon research
and development neceds of the Navy—in war or peace.

The first funds for the temporary facilities were made available
on October 28, 1943, immediately following the Vice Chief of Naval
Operations’ approval to proceed with the Station and eleven days
before the official establishment of the Station. This informal
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approval cleared the way for $160,000 from funds designated
“Increase and Replacement of Naval Vessels.” Instead of being used
for any Navy vessel, the $160,000 was transferred for ‘“‘expedition of
the rocket program’ by starting construction of temporary housing,
magazines, and a minimum of access roads. In February 1944, an
additional $550,000 of naval vessel funds were provided to
“complete” financing of temporary facilities. The alternative to
waiting for adequate funds would have meant delaying the start of
NOTS and, in turn, critical wartime rocket testing.

The contract for the work performed with the original $160,070
was let to Macco Construction Company in carly November 1943,
The exact date work started is not known, but Admiral Blandy in his
proposal for the Station written to the Secretary of the Navy on
November 2 reported that ““The installation of temporary facilities is
under way,”21

When Chief Carpenter Snyder gave the word that moved the first
dirt there were neither politicians nor Fleet dignitaries, cameramen,
nor the press around to mark the occasion. Neither was there a
historian aboard to duly record the eract date. indications are that
the work started early in November—at least fne railroad cars with
sections of Quonset huts were recalled as being seen then on an
Inyokern siding.22 In any ecvent, by the time of tne fir.t NOTS tests
on Decembrr 3, when aircraft from the Inyokern airfield fired rockets
on the NOTS aircraft range, a number of Quonset huts were
assembled on their foundation in a livable, though windowless,
state.23

The short era of Captain Fogg as Acting Officer in Charge of
Construction was distinguished by the astonishing speed with which
temporary 1aciliiics were crected. But Fogg’s contributions were not
limited to expediting temporary construction. Despite his reported
pessimism, Fogg’s early administrative actions paved the way for fast
progress in planning and constructing permanent facilities. The Bureau
of Yards and Docks, responding to pressures from Captain James C.
Bymes, Jr., in the Bureau of Ordnance, sought from Fogg an overall
plan for a permanent station, ircluding specific layouts of the
technical facilities and the community. A formal  request for
$9,500,000 had been presented to the Congress expressly for Station
construction. The ordnance officers wanted to be certain that when
these funds were approved, there would be no delay in using them.
Plans were needed. Admiral Blandy and Captain . res in the Bureau
of Ordnance and Captain Burroughs at NOTS r »>gnized that fiscal
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and policy winds were favorable for the NOTS launching, but as men
of the sea they knew that winds change. They wanted to get the ship
as far from shore as possible before any budgetary or policy storms
could threaten it.

Fogg’s greatest difficulty in getting under way was caused by the
same ordnance officers who most wanted the Station. These officers,
with added stimulation from the CalTech scientists, had opened wide

the flood gates, virtually inundating the system with an onrush of

new facility proposals. At the same time, they were not able to
provide the precise technical data and specifications that Fogg feit
were needed for effective planning. This was ameliorated somewha! by
Burroughs working closely with the construction staff in preparing
Station layouts.

Another fo~tor that helped to resolve the problem was the
constant attention given to establishing realistic priorities. Captain
Byrnes, who appointed himself the ex-officio spokesman for Blandy
on MOTS-related matters, was the watchdog for priorities. Speaking
for the Chief of the Bureau of Ordnance, Byrnes established what
work would go forward and what would be delayed. This
authoritarian role did not enhance his popularity with NOTS officers,
but it did create a semblance of order out of chaos. Most important,
Bymes put the full force of his position behind whatever had the top
priority. If, for example, Burroughs could justify a proposed addition,
Bymes, with magnificent confidence and dignified bearing, would
tirelessly roll over any who dared to oppose him in the Bureau.

Insight into the decisiveness and forcefulness of Byrnes even on
matters of detail can be had by eavesdropping these decades later on
a telephone conversation of Decemver 28, 1943, (Bymes’ practice of
having telephone conversations with field stations recorded and
transcribed was in itself a hint as to his the-oughness.)

BURROWS [sic]: | had planned or flying either today or tomorrow
and according to Saunders he said you wanted me to stay out here until this
thing was pretty well jelled.

BYRNES: No, that isn’t what I said. I told him that this Burecau and
the Bureau of Yards and Docks were anxious to get ahead with the
construction of the permanent facilities as fast as possib’e and was
apprehensive that we might get part way through the project and find
ourselves embarrassed with the lack of funds so we wanted you to stay out
there long enough to give Captain Fogg adequate information so that he
could submit to the Bureaus for review a tentative layout, a general layout
of all the areas.

BURROWS: A complete job.

BYRNES: No. A general layout. That simply means showing the size
of the buildings in the various areas and where you are going to put them as
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we have got to plan the water supply to them and the power and heating
and all that kind of thing because all those factors enter into the cost of
development. . ..

On January 12, three days before Fogg was to be relieved of his
“second hat” duties as Acting Officer in Charge of Construction, he
completed the site plans and schematic drawings of all the buildings
and facilities then contemplated (see list in Appendix A).

When Captain Fogg signed the letter transmitting the NOTS site
plans he should have felt the satisfaction of a runner having
successfully finished the starting lap in a relay race. Others would
take the baton and run, but he had given them a critical lead. Many
temporary facilities were close to completion. A plan for the
permanent facilities was in hand.

In mid-January, 1944, the baton of master building passed to
Captain Oscar A. Sandquist, Civil Engineer Corps. This officer entercd
the construction race on the run and never let up until one year and
approximately 1,000 buildings later.

Sandquist’s specialized Navy experience went back to World War
I, when as a liei.tenant, he was Officer in Charge of Construction of
two large stationus in succession. Between wars he was a successful
contractor. Recalled to duty in 1940, he led the task of constructing
a large naval airfield at Norfolk, Virginia. Sandquist shared with
Burroughs similar personal assets—calmness, perseverance, and geniality.
His professional assets included two equally strong suits. As a former
contractor, he knew contractors and how to work with them; as a
naval officer, he knew the Navy’s needs and the Navy’s ways of
getting things done,

When Sandquist arrived he was responding, as he later recalled,
to ‘“very secret orders.” These orders had brought him and his wife
and daughter to an innhospitable desert, for when they arrived at
[nyokern they could find no quarters for the night and had to drive
on to Trona. “It was very impressive, all this vacant, desert country!
We thought we were going down into Hades or something, all those
signs ‘Don’t Drink—Poison Water’.”24

The next morning, January 15, Sandquist met Captain Burroughs
and Chief Snyder at the NOTS site. The three of them immediately
went into a prolonged conference on the status of the work in
progress and the proposed construction. The next day Sandquist
inspected the plans and work sites and on the third day he flew to
San Diego with Snyder to meet with Captain Fogg. In three days,
Sandquist absorbed a complete background—including concepts, plans,
and layouts for hundreds of facilities. He was ready for action.
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A

Captain Oscar A. Sandquist Officer in Charge of Construction during major thrust of
Station’s construction in 1944,
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He immediately saw the problems incurred by continuing to have
the Station headquarters at the Invokern airfield while the main
construction job and the heart of the weapons work would be
centered increasingly at China lake, some !0 miles to the cast.
Burroughs agreed, and on January 17, while Sandquist was still ai San
Diego in conference with Fogg, a call was put through to Washingion
requesting that the 20 Quonset huts and Stran Stcel buildings
intended for the Inyokern airfield be const-ucted at the China Lake
site instead. This would make it possible for Durroughs to set up
headquarters there immediately rather than wait for the permanent
uecdquarters building, It would aiso make it possib!. for Sandquist to
have orSce space noarby. Bureau of Crdnance awpro.al voiced by
Byrnes was granted witli'n minutes. Thus through a simple phone call,
China Lake, rather than inyokern, was assured of becoming the
headquarters ot what would later become the Navy’s largest weapon
research, developmen:, and test center.

Another Sandquist decision, made in the first few days, was to
continuc the contract with Julian T. Stafford for the design of the
permanent facilities. This design contract was later extended to bring
in a combination of thrce highly recommended architects and
engincers—Stafford, J. H. Davies, and H. L. Gogerty. Subsequent
events showed this to be a wise move. The design work, although
subject to more than the normal amount of changes, maintained a
close but important lead over construction so that the latter was
never held up substartially for lack of plans.

Sandquist had the ability to visualize broad plans and keep a
long-range coustruction job moving, At the same time he kXnew how
to meet immediate problems and how to concentrate on items that
he and Burroughs felt were critical.

It is interesting to note an cxample of the kind of permancnt
facilities that were given precedencc by Sandquist and Burroughs. On
his fourth day, Sandquist began plans to contract for the construction
of the Bachelor Officers’ Quarters and the Officers’ Mess Hall and
Recreation Building. The structure later Lecame known as the
Commissioned Officers’ Mess (Open) and serves as such to this day.
In the realities of opening up a desert frontier, precedence over
office, laboratory, and machine shop went to bed, bar, and mess.

In the facilities planning, Sandquist experienced the same
difficulty Fogg had had in obtaining information on what was to be
done and at what magnitude for the permanent research and
development laboratories. The blue-sky discourses of the ordnance
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officers on the value of exploring the unknown and applying the
latest technology to weapons problems were of little help without
accompanying data leading to specific sizes and requircments. For
specifics, Sandquist would have to wait; not because the problems
were being ignored, but because no single individual or group had the
answers. The Navy was moving into a new arena. The question of
what kind of research and development laboratory was needed
required projections into the needs of the Navy through and beyond
the war predictions of what aspects of science and technology would
be most applicable to future wcapons. The answer also depended on
the collection of information on the past cxperiences of existing
laboratories with similar or related missions.

EARLY LABORATORY PLANNING

Laboratory planning had in fact been a matter of concern of
Burroughs from the time it became clear that the Navy would be
accepting his proposal for a new station. And when the opportunity
to do something about the problem appeared, he seized that
opportunity.

Again in the charmed life of early NOTS, the opportunity came
at the proper moment and with a lecad player ideally suited for the
rolc: Licatenant Commander (later Captain) James A. Duncan, a
former student of Dr. Albert A. Michelson, a Navy reservist, an
instructor in physics at the United States Naval Academy, and a man
of broad vision and perseverance.

For Duncan, the cpisode began at the start of his Christmus
vacation from the Academy i 1943, which he took as an
opportunity to see it there was some research assignment that would
be morc directly related to the war than teaching physics. For
Burroughs, the c¢pisode occurred as he was preparing to lcave his
Washington office in the Burcau of Ordnance for his desert
assignment.

In an unusual way to start a Christmas vacation, Duncan
presented a letter of introduction to the head of the Bureau’s
Research Division, Captain Carroll Tyler. When he told Tyler his
objective was to get into research work for the Navy, the Captain’s
response, as later recalled by Duncan, was as follows:

He suggested that ! walk down one side of the hallway and back on
the other and stick my nose in every door that 1 came to and tell them that
I was looking for a job for a physicist. When I went all the way around and
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got back to Reb, 1 found Captwmn Bumoughs, and he was interested in
somebody to help him build a laboratory. He thought maybe | might be able
to help a litde, So he agreed to put a request for my transter from the
Naval Academy to the Bureau of Ordnance. %

By cuarly February, Duncan reccived orders designating him
“Laboratory  Officer, Naval Ordnance  Test  Station, Inyokern,
Calitornia™ and calling for him to proceed to NOTS. But as he was
about to drive out of the gate at Annapolis he received a telephone
call saying that he was to go to the Naval Proving Ground af
Danlgren, Virginia, first in order to make a brief study of weapons
experitiental work  there. This was the beginring of & circuitous
two-month road to Inyokem.

Back at the Burcau of Ordnance following his brief visit to
Dahlgren.  Duncan  reported  to  Captain Byrnes,  the  surcau’s
administrative  head for o:dnance stations, who told him that the
Burcau of Yards and Docks had a committee that was going to visit a
number  of  laboratories® to  study the facilities. Duncan was te
accompany  them as the Burcau of Ordnance tepresentative. As he
recalled:

I had very anteresting  tnsiructions com Captain Byraes. s

st tons were, CYou are to go with this committee and see that the

Burcau ot Yards and Docks gives the Burcau of Ordnance what they want.”

Nothig was said about what the Bureau wanted!

After we ctatted the trip 1 oasked the BuY&D people what the Bureau

ot Ordnance had told them about what they wanted. And the answer they

gave me was, .. they waated a laboratory in which the Bureau of Ordnance

could lates o anything that it decided 1t wanted to do. FTiis really led te u

pretty defindte picture of what the organization had to be like and what the

laboratody had to be like, 20

This first trip presag:d what was to become a veritable traveling
carcer tor the NOTS Laboratory Officer aimed at planning. cquipping,
and finally recrusting for the laboratory. In two years Duncan would
make 26 round trips from Inyokern to Washington, D.C., alone. In
fact he spent very little time actually at NOTS. He operated
principally out of the Burcau of Ordnance, physically occupying the
very same desk that Captain Burroughs had used before he became
the Commanding Officer of NOTS. But this first tour of the nation’s

* The facilities visited included the Mellon Institute, Pittsburgh: the Bell Laboratories,
Marray  Hill Division; the Radio Corporation of America, Princeton, New Jersev; Battelle
Memorgl Laboratones, Columbus,  Ohio;  Armour  Research  oundation,  Chocago: Galf
Research, Pittsburgh: the Bureau of Mines, Bruceton, Pennsylvania; Armament anu Projectile
Liboratory, Dahlpgren: the Naval Ordnance Laboratory (then located at the Naval Gun
Factory tn Washington): Wright Field. Dayton, Ohio: and a plastics laboratory at Silver
spring, Mary land.
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principal laboratories was all-important; it helped answer the question,
“What kind of laboratory or laboratories does the Bureau of
Ordnance want?™

The answer did not comne as soon as Sandquist wnd the other
on-site builders had desired, but as it subsequently developed, had the
search not started when it did, the chances are that what is now
Michelson Laloratory would cither not have been built at the desert
site or it weild have been built on a smaller scale. In cither case
NOTS as o desert facility probably would have remained a test station
and would not in future years have become a principal rescarch and
development center for the Navy.

At
AT HTi

Proposed wheel-spoke layout for the main rescarch and development laboratory, 1944,

CAPTAIN AT THE HELM
Burroughs received Duncan’s periodic reports on the laboratory

as tonic for the soul. He wanted the NOTS laboratory to be “the
finest laboratory of its kind in the world,” He visualized it as the
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heart of the total rescarch, development, test und evaluation complex,
which he characterized as being “an American Peenemtunde.” Duncan’s
reports confirmed that the dream was attalaable,

Despite Burroughs’ personal desires to be more invoived in the
details of laboratory planning, be recognized that his own role in
those carly months had to be fecused on more tangivle and
immediate problems but in a way that would also cusure the future
of the laboratory operations,

In pulling together oll  the  facets of Station building into
meaningtul work plans and schedules, Burroughs’ greatest need was
tor a strong e ccutive officer in whom he could have confidence to
serve as his aflter evo. But this he did not have in those first months
at Invoker.,

1t is not clear when and why the rift began between Burroughs
and his Acting Exccutive Officer, ' icutenant Commander Acree, but
it was sometime within the first two months of Burroughs’ arrival.
For whatever  reasons.  the  efrect  was  that  Burroughs had  no
contidence m his uassigned  second, As a0 consequence he kept for
Pimseld tasks  that normally  would  have been transferred to  his
el

Fach succeeding pressure, whether from immediate problems or
long term concerns for the fature, appeared. dt least to the casual
observer, to have little effect on the seemingly  anexcitable captain,
Ihe same warm smile and intenseiy personal coacern were there for
alowith whom he dealt. His natural courtesy rever left him even in
the midst of administrative crisis. I the ost wense circumstances he
took the time to extend the brde sostures  of graciotsness  that
showed he cared for all who crossed his path, whether fellow officers
of higher or lower rank, enlisted moen and women. scientists, bulldozer
operators.  messboys, or whoever. His mtense personal  inteiest in
people made him want to know about the tamily of his new yeoman.
When he saw somceone e need of o onde, he would halt the jeep and
with o big smile, bid them (o hop aboard. These were little things,
but they revealed the total man.

Although the natural geniality of the man masked his rcaction (o
stress, those who knew him bhest could el when the pressure was
buiiding inwardly —and 5o could | fortunately, he knew how to
obtain relicf, Word would be sent his “plane captain” Bill Camp to
“rev-up” an FOF-3 (Hellcat) oc some other fighter if available. More
often than not. Burroughs would tic the flight in with other business,
such as discussions with o cattlemen at Lone Pine, but in any
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event, alone at the controls of the plane in that realm of peacefulness
reserved for pilots, he found relief from the earthbound pressures.
There in the desert sky he was able to gain the broader perspective
of what he was doing at NOTS. There above it all, the multitude of
little problems became manageable parts of the one big problem:
TIME.

But that is what the battle for ordnance development was all
about. CalTech and the NOTS command would have to do what they
could te make up for the years that had been lost before the war
because the armed forces had not recognized the potential of rockets,
particularly for aircraft. Although remarkable technological progress
had been made with slender defense budgets in many ficlds, rocketry
was not onc of them. Burroughs had been in the Burcau of Ordnance
I ihese days when naval budgets had been pared to the quick. He
had beei among the few who had sought research funds specifically
for aviation ordnance. Then there was plenty of time, but little
moncey. Now he had the reverse.

But in the new fight he was not alone. The Bureau of Ordaance
was behind him, fully awake to the =eceds of aviation and capable of
pouring millions of dollars into any reasonable mcthod of
foreshortening the war and strengthening the role of ordnance
research and development for the future,

It was a powerful Bureau and it recognized its responsibilities for
its new Station., At that time, as contrasted to later history, its lines
of authority and accountability were not ambiguous. They were direct
and effective. Burroughs was aware of various inter-Burcau conflicts,
but when it came to funds or approvals for NOTS, he knew he had a
concerncd parent Bureau to go to and one that would deliver without
having to go through a confusing administrative labyrinth. If it took
money called out for naval vessels to do a4 needed job in weapon
development, it would be done. That was the policy arnd the strength
of the wartime Bureau.

Burroughs also felt the indirect support of an operating Fleet
that was becoming increasingly aware of the importance of having
technologically advanced weapons. And in his leadership in building
NOTS, he had a ready-built scientific staff. It was true that these
CalTech scientists worked ““with” rather than “for” him, but under
the circumstances of wartime motivations the effect was the same, if
not better. The CalTech team included members of the National
Academy of Sciences, men of world-wide reputation in science, and
scientists who were not humbled by bureaucracy nor timid about
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seeing whoever, or doing whatever was nceded to aid a wartime
project (see Appendix B).27

But for every takeoff there had to be a coming back to carth.
For Burroughs it was a return with thoughts and plans reordered and
enthusiasm revitalized.

Perhaps the new Skipper had just returned from a flight when he
called a meeting of all his officers during those carly months. Among
the ten mustered was young Lieutenant (jg.) A. Lincoln Pittinger who
had recently reported aboard. The gist of Burroughs’ message to his
staff madc a profound impression on the young officer; so much so
that he was able to recall the message after nearly thirty years:

I think we still have a long war ahead of us. We're poing to have to
blast out the Japs from every little island in the Pacihie, Then we're going to
have to invade the main Japanese islands and fight a foot by foot battle
until we capture Hirohito, This may take another five years.

Now this Station is going to be an important factor in “eating the
Japs, and the work is going to be done mostly by civilians with you men
backing them up. 1 don't like this sitvation any better than you ¢, but we
just don’t have Navy personnel to do the job-we have to use the brains of
these professors to dream up solutions to our military problems.

It is the job of all of us to sec that these civilians get everything they
need to do their jobs. One thing I want to say--you're all going to be asked
to plan programs and think out answers to problems you've never heard of
bofore—and for God’s sake, think big!28
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Mojave Metamorphosis

Just as rocketry had been a sleeping giant among U.S. weapon
programs, the Indian Wells Valley in the northwestern Mojave Descrt
was another kind of slumbering giant,; ihie arousing of one brought u
startling awakening to the other. The economic, social, and cultural
impact of the Navy on a remote and undeveloped desert area is a
historically significant story in its own right. However, the long-term
significance of the desert transformation to national defense was not
foreseen by many except some founders like Blandy, Burroughs, and
Byrnes. They knew that witl the end of the war it would take more
than a call to duty to bring the quality of scientific and engineering
talent to the desert that would be necessary to make NOTS into the
kind of permanent weapon research and development center they
envisioned. They knew the success of the Inyokern experiment would
depend not only on having superior laboratories and nearby
well-instrumented ranges but also in having a rewonable social and
cultural environment. As men of foresight they could see bevond the
frustrations of sandstorms, miles of open ditches, and overpopulated
shanty towns to a new kind of life in the upper Mojave; an
environment that would assure the sucecss of the experiment at
Inyokern,

Unique circumstances brought NOTS into being at a time when
military rockets reached a peak demand, when the CalTech
development team had reached its zenith, when training in the use of
rockets had become critical, and when the postwar planning for Navy
research and development in weaponry was beginning to take form.
Under these unusual circumstances the young Station was able within
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its first year of existence to have an impact on weapons going into
the war and upon the weapon planning in Washington. Besides these
effects linked to the Station'’s mission, th~ building of the Station
triggered a major transformation of the upper Mojave Desert. To
appreciate the magnitude of this change it is nec ssary to go back to
the beginnings of man’s known history in the area and to recognize
that through the aeons preceding the Navy’s arrival, Indian Wells
Valley was, with few exceptions, a place to go through and not to.

SLUMBERING DESERT STIRS

Centuries earlier, before the coming of the white man, tribes of
migrant Indians traditionally used the wate1 holes at the base of the
southern Sierra Nevada during their peripatetic pursuit of game. It
was for these early people and their wells that the Valley was named.
The Indian wells were a welcome stop for all who subsequently
ventured into an otherwise inhospitable desert valley: trappers,
adventurers, missionary priests pathfinders, trailblazers, and immigrant
settlers.

The evidence is not conclusive, but it appears that the first
Caucasians to pass through part of Indian Wells Valley were early
trappers seeking a way through the Sierra Nevada, the majestic
mountain range marking the western boundary of the Valley.
Unfortunately, Jedediah Smith, trapper and explorer extraordinary,
was more interested in furs and adventure than in recording which
trails he took; hence, clear confirmation is lacking as to whether his
excursions along the east face of the Sierra brought him through the
Valley in 1825. 1t is quite likely that the pathfinding of another early
trapper, Peter Ogden of the Hudson Bay Company, took him through
the Valley in 1829. More certain is the trip by Joseph Walker in
1834 in which he led a party through the Valley and throush the
famous pass in the Sierra that now bears his name.

To none was the water more vital than to the fragmented groups
of the ill-fated 49’ers who sought a shortcut tc the California
goldfields and had to abandon their wagons in Death Valley. The
heroes of this episode were William Manly and John Rogers, who,
during the rescue of the Bennett and Arcane families, thrice traversed
the Indian Wells Valley on their way back and forth between Death
Valley and the San Fernando Valley nearly 200 miles away. The first
trip, on foot, was to find a way out. On their return trip, their
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horses weakened and succumbed to the torturous enviornment of the
Indian Wells “alley, leaving the adventurers with only a little
one-eyed r..c. for packing purposes. The final crossing was to lead
the way ¢ “or the Death Vallev families with two of their small,
sick childic hanging on opposite sides of the family ox, “Old
Crump,” in slings made from their fathers’ shirts. Needless to say,
these travelers were not impressed with the Indian Wells Valley other
than for its providential water supply.

John Goller, one of the 49%rs who made the Death Valley
escape, supposedly stumbled upon a canyon filled with placer gold
and brought back some nuggets to substantiate his find. There was a
delayed reaction o some years, but as the story of “Goller’s gold”
spread, it spurred a whole legion of prospectors to seek their fortunes
in the Indian Wells Valley and its environs. For more than half a
ceniury, on through the time of the Navy’s arrival, prospecting and
mining played an important role in the Valley’s chronicles,
particularly in times of economic panic when the jobless would seek
their dream bonanza on the desert.

The era characterized by ‘‘one-burro-and-a-blanket” prospectors
soon passed, and in the 1870s, the Valley began to witness an
upsurge of trade represented by the regular passing of ore wagons
from the Cerro Gordo silver mine along well-defined wagon roads. It
also saw the emergence of a freight and passenger service based at
Coyote Holes just south of the Indian wells. The stage coaches, in
particular, attracted the attention of frontier bandits like Tiburcio
Vasyuez. His former hideout in a large outcropping of rocks in the
Valley is called “Robber’s Roost” to this day.

During the first decade of the twentieth century, the inhabitants
of the Valley changed from itinerant wanderers to a few permanent
settlers. The Desert Entry Act brought in a few homesteading
families, and construction of the Los Angeles aqueduct (begun in
1908) resulted in a further population increase. This project, to tap
the waters of Owens Lake in an odjoining valley to the north,
realized an influx of laborers, some accompanied by their families.
After the aqueduct was built (in 1914), a few of these families
remained to homestead and seek subsistence from fruit growing and
limited diversified farming. Two small clusters of homes were called
out as the towns of Leliter, a former aqueduct supply station, and
Brown, which was primarily noted for George Brown’s hotel.

During the aqueduct construction period, the Southern Pacific
Railroad established a siding for building supplies at a
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“dot-on-the-map” hamlet, close to the boundaries of Invo and Kern
Counties; it was first named Magnolia, but in 1913 the name was
changed to Inyokern.

For the most part the fortunes of the first hardy settlers in the
Indian Wells Valley were never realized. The desert aridity and savage
summer climate proved to be too extreme for profitable farming, and
by the 1920s farms were abandoned. eventually reverting to a natural
landscape of creosote scrub bushes, cacti, and tumbleweeds. Only a
handful of people were left to their ncar-hopeless task of trying to
tame the Mojave Desert.

The Valley’s resumed slumber at the beginning of the 1930s
might well have remained indefinitely undisturbed. However, while it
slept, the outside world was softly making significant encroachments:
Highways 6 and 395 running through the Valley were paved; an
88,000-volt power line was installed parallel to the aqueduct: and tne

Desert  site of NOTS at the time of one of the frst Califsrnia Institute of
Technology's reconnaissance tours on October 17, 1943.
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Inter-State Telegraph Company strung a telephone trunk line alongside
the railroad steel, connecting the tiny General Store at Inyokern with
Loc Angeles. Most significant to our story, an airstrip with 4,500-foot
paved runways was built at Inyokern under the National Recovery
Act. It was intended to be an auxiliary landing field for Kern
County; however, it was an airfield virtually without aircraft.

At the onset of World War II, ironically—and without any
predetermined plan—the Indian Wells Vallcy, with about a hundred
permanent residents, had its own water supply, railroad, paved
highways, clectricity, telephone, and a serviceable, albeit modest,
airstrip!

It was into this scene that the Navy had moved in late 1943,

Before looking aut the impact of the move on the small
communities that existed in the Valley, it will be helpful to examine
the first population buildup, that of the military in the winter of
1943-44 at the Inyokern airstrip.

LIFE AT THE AIRSTRIP

As the pattern of Quonset huts grew, there was an influx of
naval officers and men to fill them. Joining them were a few
scientists, engineers, and technicians of CalTech who for the most
part came and left with each series of tests. But it was the Navy
personnel who set the cultural tone. And it was the isolated, untamed
desert that gave life a unique coloring. As onc carly unpublished
histery understated the problem, *“The Mojave Desert can in no way
be considered as conducive to morale.”!

Even before he arrived on the desert, Burroughs knew that there
would be serious difficulties in trying to achieve a morale level
somewhere between bearable and good in an undeveloped desert
lacking in sodial and recreational resources.

But just as fate had helped Burroughs find an officer-physicist
(James Duncan) when the problem of planning the rescarch luboratory
first came up, so too it seems did he have some “outside™ assistance
in finding someonc ideally suited to the job of mora'e building just as
the problem was coming into focus.

Shortly after Burroughs learned he was to assume command of
NOTS, he had a flight layover at the Naval Air Facility, El Centro,
California. By chance he came in coatact with Chief Warrant Officer
John S. (“Baldy”) Ewing, an outgoing, zestful individual whose
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avocation was having fun for himseif and whose vocation was to
make fun for others. Up until his chance meeting with Burroughs, he
enjoyed a pleasant job as the head of entertainment for the Eleventh
Naval District. O1. this occasion he had taken a show to El Centro,
where he met Burroughs. After the show they shared some drinks—to
quote Ewing, “It was hot country!”2

Burroughs, with the congeniality he would later use in recruiting
scientists, told the ebullient recreation officer that he was going to be
the Commanding Officer of a new Station at Inyokern and asked if
Ewing would like to go there. Ewing later recalled his reaction, “He
was a Captain and | was a way down the line...so I said, ‘Sure.” )
thought it would be forgotten. He doesn’t forget! Three or four days
later I was walking across the compoind down at the 11th Naval
District and ... the Personnel Officer said, ‘Hey,...where did you
know v Burroughs? 1 said, ‘Who?’ He said, ‘Ev Burroughs.” 1 said,
*You've got me wrong, [ don’t know him.” ‘Ch yes, he’s put in for
you. You’re going to Inyokern.” Then I theught it must be India
someplace.”’3

Ewing reported in on December 31, 1943, to Lieutcnant
Comiaander David E. Saunders, Acting Officer in Charge of the
Inyokern airfield, as Burroughs was in Washington ut the time.
Saunders was delighted to have the recreation-orier.ced chief warrant
officer aboard. Every military unit needs at least one resourceful,
social-minded scrounger as was recognized by Szunders, and later
Burroughs, as qualities of Ewing. Saunders first asked Ewing to start a
ship’s service store, which he did, but not without difficnlties. He
called the Naval Air Station in San Diego and arranged for them to
send a lot of items. When the shipment arrived, he found that most
of it was intended for the woman consumer. In recollecting his
surprise he said, “‘And you could look in any direction up here 100
miles and never see a woman.” But financial catastrophe for the rew
ship’s service was averted by ihe fortuitous arrival of some Navajo
Indian laborers who eagerly purchased the hitherto unusable items of
feminine adornment.

Saurders then introduced his next objective for NOTS by stating
to Ewing, ‘I understand Captain Burroughs likes to drink once in a
while so we’ve got to start an Officers’ Club. [’ll put in $25, and
youw’ll put in $25. Ensign Cody will put in $25, and I'm sure the
Captain will put wm $25.” It is uncertain whether this proposal ever
realized cash in hand, but in any event a decision was made by
Saunders that mail delivery could be suspended for a couple of days
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so that Ewing could take the mail truck to Sa:. Diego to obtain
Officers’ Club supplies. Ewing teports, “I came back with a pickup
truck of liquor, and in those d.ys you took what you conld get and
the majority of it was Three Feathers... 1 hauled it in, bu. when I
got back 1 had no place to put it, and that’s when 1 got really
acquainted with Emory Ellis [supervisor in charge of CalTech
personnel at NOTS]. Dave said ‘Go over and see Emory. He’ll help
you out.” So the;, had a little wired-oft section of one of those
Quonset huts and in that were confidential papers and everything, but
they weren’t valuable: the liquor was valuable. So Emory said, ‘Well
let’s put it in here.” So I put my uquus in there and fortunately we
dicn’t have any thieves in that day on the base.”

With the stock of Three Feathers stor.d with the cc afidential
papers, the future of the NO1.. Officers’ Club was assurec. A
Quonset hut served as the first _lubhouse, and two Filipino sailors
were assigneu to the duties of mess attendants. They not only acted
as barteuders, but also served sandwiches and hard-boiled eggs. For a
while ham sandwiches were served, but their availubility as prefermed
fase caused officers to forsake the general mess; so their sale was
restricted to after-dinner hours. A final touch was given to the
Officers’ Club after Ewing spoke to Sheritf 1. E. (“Johnny”)
Loustalot of Kern County about the recreational needs in the desert
utpost; three or four days later the sheriff delivered five slot
machines for the club’s use. (Slo: machines were legal in Kern County
at that time, although delivery by an officer of the law was a service
obvivusly over and above the call of duty.)

Some twenty-five years later, in recalling some of the
lightliearted moments in otherwise grim days, Burroughs still retained
ni. warm regard [or Lwing: “He's a scrounger; he’s an organizer; he’s
the greatest guy to get things going and particularly to keep
cverybody laughing all day througn.”4

Symbolic of the snirit of early NOTS at layckern was the
special NOTS insignia—a cross-eyed jackrabbit riding on a rocket. The
first version of this emblem was designad by personnel ot AODU-I
while they were at San Diego and it originally contained tlie letters
“AODLU.” Tor the ear'y use at Inyokern these letters were rerlaced
with a large question mark. This insignia appeared on a wide range of
chjects from aircraft and flight jackats to Officers’ Club decorations.d
Appropriately, like tne perplexed desert rabbit on the rocket, its
creators were aware of their unique suwuation but were not
particularly enjoying the ride.
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Farlv NOIS msigan.

BOOM TOWN O} INYOKLRN

Easentolly overnight, Inyokern was on its way to becoming the
new  boont town of the Mojave Desert, As such, it compared well
with the lustiest of the Old West mining towns with a share of shady
characters, gunplay, high spending. saloons, gambling, fist fights, and
Lucous entertainment.

Desprie the influx o twentieth century  dwellers, the town's
setting and s cast ot characters retained an old frontier flavor. The
wide unpaved main street with o water tower i the middle was the
center of action. Spreading out from the center was o miscellany of
tradlers, tar paper shacks. ind adobe huts. Buildings of indescribable
decrepitude were pressed inte service for lodgimg. There was ollegedly
but one public cating place. boasting a lunch counter with six seats,
An article m Pageant magazine describes its operation with some
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journalistic enhancement: “With 6,060 men trying to get in, spirited
bidding arose for available food; blue-plate specials are said fo have
cost up to $40. Other lunch counters soon appeared and made similar
profits . . .0 However, there is some doubt as to the veracity of
Pageant’s reporting. A former naval officer stationed at NOTS in the
carly days commented, “None of this is true. The Navy kept out
protiteers.””

The character of booming Inyokern was determined not only by
its staggering number of people but also by the roughneck nature of
a large percentage of new citizens. The building of NOTS had no
pricrity when it came to the national labor market. Ovher major war
corstruction  projects had started much carlier. Consequently, the
labor pickings were none too good when NOTS got under way.
Morcover, the desert environment and its remoteness [rom normal
wbor markets made recruiting extremely difficult for the contractors
building the Station for the Navy. It was not a matter of seiecting
people but of hiring whoever would come.

There was no town government, and it was more than the
county officials, with their headquarters at Bakersfield, 130 miles
awav. couald do to preserve any semblance of law and order. The
impossible  task  of  administering  justice fell upon Ardis Manley
Walker. the justice of the first judicial township of the County of
Kern, which included the Indian Welis Valley. He recently recalled:

... can remember suddenly being taced with the problem of serving

a community of several thousand people when previousty ' could count the

total numbe, ., . by tens or twenties and in my totai township perhaps by

the hundreds 8

The Navy tried to aid the county’s law-cnforcement efforts. but
generally it was impossible to curt: the boom-town spirit. In onc cpic
fight 47 persons were hospitalized and there would have been more
had not the Navy sent in truckloads of Shore Patrol. Robberics
ranged the full gamut froem simple back-alley heists to the robbery of
the mail truck by masked highwaymen quartered in Inyokern.

Another element of the Old West was added with the arrival of
several hundred Navagjo Indians who had been iecruited from their
New  Mexico reservation to build the railroad spur for tine Station.
Their colorful heritage added a fascinating blend to the melting pot
of many different cultures that were suddenly being mingled at
Inyokern: cultures that were rooted in the cld world as well as the
new. Whatever bewilderment these first Americans may  hiave
previously felt about the ways of the white man, these feclings were
probably confirmed in the frontier madness of Inyokern.
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The opposite was also true. The Caucasians did not understand
the customs and sociology of the Navajos. For example, one early
timer arriving at NOTS when the temperature was well over 100
degrees was amazed to see the Indians wearing blankets. Apparently,
he was unaware of the fact that the Navajos were a desert people,
and as such could thrive in an environment in which most Caucasians
could barely survive.

There is no doubt that the lack of sociological understanding was
equally shared by Caucasian and Indian. To the Navajos, the aspects
of labor unionism must have seemed totally arcane, as did the
technology of twentieth century facility construction. Unfortunately,
there was a language barrier that precluded widespread
communication. One early timer tended to oversimplify the difficulties
of the Navajos. He said in retrospect: “Most of the troubles with
[them] were solved when it was found that what they really wanted
was one of their traditional sweat baths—sort of sauna... [the Navy]
agreed to build one for them, and after that there were no more
complaints.”

Little is recorded about the long-haired, blanket-clad men who
played a short but significant role in the building of NOTS. When
their job was done, Mark Sodapop, Fatty Charlie, Black Goat, Red
House, and their tribal brethren quietly returned to their reservation,
probably unaware of the import and impact of their sojourn in the
Indian Wells Valley.

As with most boom towns, the isolated desert community had
few traditional recreational resources for the thousands of workers
(some with families) who lived there. Piano playing and gambling
enlivened the action at the local saloons. For a price, a person could
get a S5O0-mile-round-trip ride in a battered old touring car, marked
“Taxi,” to the mining town of Red Mountain, then notorious for its
ladies of the evening. But the principal pastime at Inyokern was to
play the role of spectator in watching and reflecting upon the main
street activity of the last of the great frontier boom towns of the
Mojave Desert.

MIRACLE CITY

Eight miles east of Inyokern, a miniscule farming community
called Ridgecrest—with neither a ridge nor a crest—was ill prepared as
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Inyokern had been for a sudden Navy onslaught. But the assault on
the quiet life of the desert hamlet was on its way with the beginning
of the first construction at the main site of NOTS at China Lake. It
was then clear that a Navy village of undetermined size would be
built adjacent to Ridgecrest, and it could be surmised that the
on-base village could not take care of all the community needs. With
this observation, the population center of Indian Wells Valley began
to make its shift from Ianyokern to Ridgecrest.

In November 1943, Ridgecrest had 15 homes and 96 residents.!0
In contrast, at the end of the war in August 1945, it would have
over 75 licensed business establishments and would become the trade
center for approximately 500 permanent residents in the Valley.

But not even this rapid growth trend could truly presage the
community’s subsequent growth. Today, with a population of more
than 14,000, the City of Ridgecrest closely competes with Delano,
California, for the distinction of being the second largest city in Kern
County. The city’s wide range of modern facilities—shopping centers,
banks, colleges, and couniv buildings—all evidence the dynamic nature
of 1ts continuing growth.

The first permanent settlers in Ridgecrest were George Robertson
and his familv, who, in 1912, homesteaded land on which much of
dervntown Ridgecrest now stands. A vyear later the Grant Bowman
family also filed a homestead cliim on 160 acres that comprise the
southern area of the present city.

After George Robertson’s death, nis homestecaa passed through
several ownerships wocluding that of Roebert Crum, who, with his
brother Jim and cousin Wilbur Crum, operated 2 dairy on it in the
early 1930s. The settlement of six or eight dwellings was made up
largely  of  wvurious Crums and became unofficially known as
“Crumville” and the aatural target of jokesters.

When Robert Crum left the area in 1936, he sold his lands ~nd
dairy o Joe Fox. who had come to the area two years bafore to set
up and operate a diesel pump for irrigation on Bowman’s ranch. Fox
was a resourceful man as indicated by the hand digving of his tirst
well through more than 60 fect of sand and caliche. After taking over
the Crum properties he soon had more than 40 acres of alfaifa and
7,000 chickens.

In 193% Wiliam Bentham brought his family to the area and
erected the town’s first store and gas statior un property bought
from Fox, at the site of what is now the intersection of the city’s
main streets: China Lake and Ridgecrest Boulevards.
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In 1940 with the population approaching 100, the leading
citizens gathered at Bentham’s store to discuss a new name for
“Crumville.” They submitted *“Sierra View” to the Post Office
Department, at the same time requesting a post office for the town.
The postal authorities agreed to establish a post office but rejected
the suggested name because there were already too many “‘Sierras” in
the State of California. They asked for another name proposal
Residents posted their suggestions on the bulletin board in Bentham’s
store. A visitor of Bentham’s who was not a resident, and therefore
not strictly eligible to participate, had pleasant memories of
Ridgecrest, Missouri, and wrote his name on the board. By selection
day. there were numerous candidate names, but ma:.y of them were
uncomplimentary —tor example, ‘“‘Rattlesnake Gulch.” By a single vote
“Ridgecrest” won over “‘Gilmore,” which was the proprietary name of
the brand of gasoline sold by Bentham. The name was accepted, and
Bill Bentham became the town’s first postmaster with the post office
in a corner of his store.

In 1944, when the Navy started to construct a station and a
community next door, the town of Ridgecrest would promptly begin
to grow. The commercial and home growth would center in the area
of the Fox ranch largely because a ready water supply existed, and
also because Fox was interested in helping a town develop.

Construction workers were lodged in every habitable house and
shack in the area. To meet the huge demand for housing, new
structures built from a hodgepodge of materials went up overnight.
Building supplies were at a premium; so anything that could be
located was used. Corrugated steel roofing and packing crates were
common materials; so too, was lumber stolen by night from stacks of
supplics designated for Station construction. It was a war cconomy
and there was a nationwide shortage of materials for *‘nonessential”
construction. Local sources for purchasing new building supplies were
virtually nonexistent. Also nonexistent was anv significant long-term
financing for homes or businesses. But then, who besides a few
officers in the Navy and a rare desert philosopher like Joe Fox wuos
thinking of anything permanent for Indian Wells Valley?

The prevailing boom-town attitude profoundly affected the
quality of the early homes and storcs. Few were the optimists who
expected Ridgecrest to survive the war. Future planning was seldnm
attempted; and, as reported in the Ridgecrest Times Herald, ‘“The
town grew just as it pleased—in all directions.”!!

Although with manifest deficiencies, an instant town miraculously
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emerged from the fields of alfalfa and creosote bushes. It was with
some truth that buoyant prometers referred to it as the “Miracle
City” and called the road between the two main shopping districts
the ““Miracle Mile.” But the true miracle was yet to come, Kidgecrest
survived its tumultuous unplanned genesis.

NAVY-BUILT COMMUNITY

The planning for what would later be the largest Navy-built,
Navy-managed community had begun with the [f(acilities study of
November 1943, but that planning did little more than indicate that
there would be a “village” adjacent to the Station headquarters in the
main Station area.

On New Year’s day 1944 a meeting of Bureau ol Ordnance
officers was convened to discuss the kind of village needed. Thesc
officers <¢ot the pattern of the thinking for years to come by
recognizing that the village was “of prime importance™ to th: mission
of the Station. F.aving concluded this, they urged that the houses not
be temporary stiuctures of the type available through sponsorchip of
the Federal Housing Administration.!2

Although the first facilities plan called for a small on-base
community of cboui 1,000, there was nothing firm about this figure,
nor indeed, about the location. Active consideration of alternate
locations continued for several months while the borders of the
Station were being defined. One proposal was for the Navy to take
over most of the Valley, including the Inyokern area. In this case
there was the possibility of building the Navy town near the existing
Inyokern airstrip. One proposal, supported by Lauritsen, was to
extend the Station’s southern border into the El Paso Mountains at
the southern end of Indian Wells Valley taking in the area where
Cerro Coso Community College now stands.!3 This proposal was
promptly vetoed by Captain Byrnes. He objected to the Station being
divided “y public highways. Also, he knew land acquisition would be
further complicated by an increased number of private holdings to be
wrested trom their owners. As the person closest to the Chief of the
Bureau, Byrnes prevailed in his determination not to change the
location. So for all the discussion there was only one change, and
that was to combine the community, the headquarters area, and the
planned laboratory into one common area.
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Although the construction was started before mid-April 1944, it
is convenient to think of that date as the beginning of the China
Lake community. That was when Burroughs moved his headquarters
to the new area, again going into a Quonset hut that served as both
office and bedroom.

The naming of the Navy community as “China Lake™ after the
dry playa oa the Station was not something done by proclamation. It
just happered as part of the natural process of refcrring by that name
to the mawin Station area containing the lake. The lake itself had
received its name somedme in the 1870s, althouph the precise origin
has bteen lost. Most picbably, the dry lake was originally noted for
the presence of a few Cninese workers who harvested the surface
barax during their brief sojourn there.

While Burroughs’ objective was to estabush  a  balanced
community, he also recognized that isolation and military traditions
worked agamst him. It would be difficult to develop and preserve a
sense of normalcy in a town owned and managed by the Navy. and
characterized by the absence of a private property ownership, as well
as many of the normal legal, social, and commercial institutions. One
of Burroughs’ strengths was a readiness to scek the advice of people
with experience related to his problems. In January 1944 he flew to
the Naval Ammunition Depot at Hawthorne, Nevada. which, lie
NOTS, was in the desert and had faced the problems of develcping
its own federal community.

Burroughs had a battery of questions to fire at Commander John
Odonnel Richmond, the Executive Officer at the Depot: heavy-caliber
questions conceming the type of housing suitable for the desert. But
there were also other questions about the experience at Hawthorne in
the whole range of community services—schools, banks. post office,
roads. sewage, telephones, hospital, and recreation.

Burroughs was immensely impressed as Richmond readily
provided insights, facts, and solutions. Beneath Burroughs’ amiable
casualness, a keenly perceptive and analytical brain was at work.
While recording Richmond’s answers to his questions, his mind was
also registering impressions about Richmond personally: an ordnance
postgraduate (*lie knows the ordnance side of the Na.y as well as the
Flect”); a medical retiree called back for wartime duty (‘“‘whatever his
bronchial ailment it’s OK on the desert”); approaching 50 years of
age (‘“‘nine years older or not, he would work with me—he’s that kind
of an officer’); class of 1917 (“a World War | vintage year”):
Executive Officer of an ammunition depot (“he could use a bigger
challenge™).
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Burroughs was not one to reveal his hand in a serious game. He
made no mention to Richmond that he had gathered more than ideas
about the community. But as soon as Burroughs arrived back at
Inyokern, he telephoned Admiral Hussey and told him how vitally
important it was that he have an Executive Officer who could help
carry the mounting administrative and management load. The rift
between him and his Acting Executive Officer, Lieutenant Commarder
J. T. Acree, had become irreconcilable and he nesded hLelp. Richmond
was th2 man who would perfectly fill the need. Burroughs stressed it
was absolutely essential that he have an Executive Officer in whom
he could have confidence. He made a personal, energetic, and frank
plea.

Insight int» the human workings of the Navy is gained from
comparison between the report of this episode as reconstructed from
a later interview with Burroughs and a separate one with John
Richmond. The latter is quoted as follows:

I thought he just came up here to sec the Stadon [Hawthorne] and
to see what type of housing we had up there. I had no idea that 1 was
being considered to go to China Lake at all....I gou a letter from Admiral
Hussey who was then Chief of the Bureau....P’d known him for many
years and he said they were looking for an Exec. for China Lake and that
he had tossed a number of names to the different department heads in e
Bureau and they all came up with my name and therefore he was asking the
Bureau of Personnel to order me to China Lake. I went to Captain Vossler,*
who was at that time my boss, and 1 said, “Look Captain, I don’t want to
go down ‘nere, I'm perfectly comfortable here.” He wrote back to the
Bureau an¢ said, “Richmond would like to stay at Hawthorne and I’d like to
keep him.” But the Admiral wrote back and said, “Well no, never mind,
Richmond is going to China %ake, so you tell him to get packed up and go
down there—period.” So that was that.!?

In a later interview, Rear Admiral Vossler commented about
Richmond’s reassignment as follows: “My father thought thc sun rose
and set in John Richmond and he was very reluctant to lose him.
But he also realized—especially since 1 was here (at NOTS)—the
importance of what we were trying to do to advance the state of the
art, and increase the effectiveness of air weapons...so he finally
reluctantly agreed to let John go, which was a boon ror Inyokern and
a big loss for Hawthorne.”!5

The rapidity with which new buildings went vp in China Lake
was & source Oof pleasari amazement to most old residents of the
Valley; spectacular eviwace of what a nation at war could do. But at

* Captain Francis A. L. Vossler, in addition to being the Commanding Officer at NAD,
Hawthorne, was also the {ather of a young naval aviator then serving at NOTS, Lieutenant
(later Rear Admiral) Curtis F. Vossler of AUD' i,
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least one old prospector, ‘“‘Blue-Eyed Pete,” personally complained to
Burroughs about the new structu:es going up on the desert, “I don’t
like it a bit; you're spoiling my view!”16

Following Burroughs’ move to the new area, therc was a
continuous buildup of quarters for Navy personnel and some of the
CalTech employees at China Lake. As will be described in the chapter
on construction, this wes the period of miles of open ditches and
sandstorms.

High on the list of Burroughs’ social concerns for his personnel
at China Lake as well as those remaining at the Inyokern airfield was
that of recreation.

From the onset there was a policy to create opportunities for
military personnel to get away from the area on occasion. As
Burroughs informed his staff, “If you see a man sitting out in the
sand lookinz off into the sun banging two rocks together, you’d
better get lum off on liberty someplace before he flips.””!7

It was the “Skipper’s” concern for the welfare of his men that
led to the development of a special recreation area for the military
personnel of NOTS. This area on the south edge of the Sequoia
National Forest some 30 miles away—250 acres of grazing land, trees,
and a trout stream-was loaned to the Station by the Paul Gardiner
family as a contribution to the war effort. Burroughs had a jeep road
built to the otherwise inaccessible arcr, and arranged for tents, a
wooden cookshack, and a small mess hall.

Camp Burroughs, as it was called, offered a special kind of
diversion to those who hungered for a peaceful, natural environment.
it provided an interesting change of scenery from the desert. The men
were allowed to go there for their liberties on a rotational basis.

Burroughs was always on the lookout for an opportunity to
augment the recreational resources of the retreat that bore his name.
One of these reveals not only his regard for his command’s welfare
but also his initiative and ingenuity in accomplishing a goal. In this
case the first step in meeting a recreational need was to requisition
horses from the Army to form the “NOTS Horse Patrol.”

Ostensibly, Burroughs’ request to the Army Remount Officer in
Los Angeles was valid. The Station was confronting a serious security
problem in that building supplies and materials were being pilfered at
an alarming rate. The Navy’s use of horse patrols was not
unprecedented; they had been used in California at the Navy bases at
Port Hueneme and San Pedro.!® But in addition to the inherently
bizarre idea of sailors riding Army horses in the desert, there is a
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Camp Burroughs.

gentle, lighthearted humor throughout the correspondence negotiating
the equine transfer. In one letter, Lieutenant (jg.) Frank H. Habicht
stated that he had ‘“been nominated Vice President in Charge of
Horses” and conveyed his thanks for the Army Field Manual on
Animal Transport, which had helped the sailors understand their new
charges a little better.!9

The transfer was successfully concluded as noted in a letter
acknowledging the happy receipt of the horses. Havicht wrote:

The horses and gear arrived in very good shape and were promptly

taken care of at this end. The only exception was “Snufy”, ‘the black) had
skinned up his left hind leg. We doctored this up immediately ana so far the

horse has no limp and shows no ill effects.2®

In the same letter, a hint is given as to the true destiny of the
“patrol” horses:

Temporarily we have the horses in a pasture on the ranch where our

summer camp is located, as we still have no facilities here on the desert and
have not yet received the forage which we requested.
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From the onset, Snuffy, Jiggs, Buck, Devil, Sherman, Jasper,
Four-F, and Lee were destined to enjoy the softest duty of their
Army-Navy career. Even after the stables were completed at China
Lake and the horses returned to the desert, their mission shifted from
that of the ‘“NOTS horse patrol” to recreation. But the modest
cluster of stables represented only a small concession to recreation in
a growing community where, for the most part, the word recreation
was synonymous with leaving town for a few days in pooled
transportation, the Trona Stage (bus line) or the CalTech Shuttle (a
Navy bus or station wagon depending on the number of passengers).

NEED FOR ADDITIONAL LAND

The approvals for the Navy to use the original 650 square miles
of desert and the Inyokern airfield for the duration of the war had
started the metamorphosis of the upper Mojave Desert. That change
was accelerated by the need in late 1944 to add another 362 square
miles.

The problems of acquiring this land were compounded because
thc necessity for it could not be publicly explained. Much later it
could be revealed that the addition was to support testing for a
segment of the highly secrct work of the Manhattan Project in the
development of the atomic bomb.

Essentially, the project demanded range space for air drops of
various bomb sh-.pes to determine such critical factors as aerodynamic
characteristics, Jze functioning, and ground penetration. Also, for
reasons of security, cafety, and minimum interference with the rocket
programs, it was desired to conduct these tests on ranges removed
from those being developed and used for the rockets. There was only
one way to go—northward. The Station was bounded on the west by
a state highway, a high-tension line, and a railroad. To the east there
was a north-south military airway and the town of Trona and its
associated large potash plant. To the south was another highway and
the growing community of Ridgecrest. Although the logic of acquiring
an additional 362 square miles to the north was clear to the
government planners, it was not at all clear to the people with mining
interests there. There were about 200 mining properties and more
than 1,000 mining claims within the area proposed for acquisition. Of
the 231,040 acres in this northern 2xtension, 2,840 were patented
lands in private ownership.?!
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A typical exchange of views is seen in co.respondence betwecen
Burroughs and one of those with mining interests, Paul A. Wilbur,
who had spent many years prospecting and developing his mimng
property in the Coso Mountains. Wilbur wrote:

Several reputable mining engineers have spent cnough time there to
agree with our estimate of almost limitless mineral possibilities in the district.
If "t were only for “the duration” and essential to the “war effort” and we
were assued of adequate compensation for damage to our properties we
could not object., But to be permanently debarred and for the community
and Nation to lose the great natural resourccs bound up in those hills is
quite another matter. To that program we want to enter our most forceful
and determined objection! It would mean a very great financial loss to every
person who has holdings in that district—many of who: ar¢ now away from
the district and engaged in various phases of National service both at home
and abroad. What are these people going to think when they learn that their
properties have been absorbed by the Navy while they were away serving
their Country??2

Burroughs, with the highly classified Manhattan Project in mind,
responded that the land was needed for ‘‘an extensive test program at
the highest possible priority.” With reference to the ‘‘people in
service” he wrote,

In my own judgment, those people who are now c¢ngaged in various
phases of national service, Army or Navy, at the fighting fronts, would
willingly give up their interest in the proposed extension area in order that
essential ordnance test work may be carried on expeditiously and with
minimum interference. 1 can assure you that one weapon which has been
desigiied in Pasadena and tested at this station is alone responsible for saving
thousands of American lives. Only by means of cxtensive research,
development, and test work are we able to kecp ahead of our cnemies ~nd
thus prevent the last two or three years of this war from being terrifically
costly in war casualties.?3

Just as the original northern boundary of NOTS had been drawn
to avoid the relatively high concentration ol mining interests, so too
had it been shaped to skirt uround a small health spa at Coso Hot
Springs. However, the Manhattan Project plus the increased range
space needs of the rocket program and the emergence of a clearer
concept of the Station’s permanent peacetime role made it necessary
to acquire the health spa property located within the proposed
northward extension. Considerable objection was raised to this
proposed acquisition. Mark Dailey, proprietor and manager of Coso
Hot Springs, wrote to the Secretary of the Navy and to the Fresident
of the United States:

This property is being takea over by the Inyo-Kern [sic] Navy Testing
Base simply as we are given to understand, an addition to the acreage used
for testing purposes. This is an injustice to suffering humanity, these natural
mud and natural steam baths at these Springs are considered by thousands of
people who have been cured at this resort as the only means in the world of
curing arthritis, neuritis, and kindred ailments.
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Dailey was sincere in his beliefs as to the curative powers of the
hot springs. He and others urged that if the land had to be taken for
military use, it be made into a sanatorium for the wounded of the
Armed Services.

The Navy made a dctailed study of the Coso Hot Springs area
for appraisal purposes, including investigation into the possiole
medicinal  properties  of  ‘‘the natural mud and natural csteam.”
Opinions from medical authorities denied any such curative proper ties,
and the Medical Officer of the Eleventh Naval District concurred in
these findings. Concerning Dailey’s last recommendation, the swdy
concluded that even if the »roperty had possibilities for the
establishment of a naval hospital, ‘“‘its location in the center of the
present station would preclude such use.”2>  ~

While efforts werc in progress tc extend the Station’s northern
boundary, two other acquisttions were also sought. These were
described as the “‘wesi extension” and the “‘cast extensicn.” The
proposed west extension contained about 6.460 acres of which some
4570 acres were patented lands in private ownership. The basic
purpuse of this extension was to eliminate contusing jogs in the
Station’s western boundary so that test pilots making high-speed f{iring
runs, and also the public explering the desert. could more casily
determine the precise location of the boundary. The proposed line
was along the high-tension electrical power line in that area.

The cast extension, an area of approximately 10,360 acres,
embraced lands betw en the boundary of the NOTS villoge and the
Ridgecrest-Tiona rcad. Although in the acquisition request it was
ermed the “east extension.” it was actually an exiension of the
Station’s southern and eastern boundaries. This proposed cxtension
was intended to provide a bLuffer zone so that any future expansiorn
of the outside communities would not be too closely adjacent to the
NOTS village arca. As Burroughs told Byrnes, the extension was
needed ‘“‘to protect us from peorle putting up 1 ese honky-tonk
places right acioss the road from the station.”20

A fourth proposed extension never went beyond limited
discussion. This would have cxtended NOTS, with its tull width of 30
miles, to a distance of 150 miles northward and close to the town of
Tonopah, Nevada. A testing range of this dimension would have beer
particularly use.ul for the postwar guided missile programs of the
Navy, but .ring the war it was not pressed with any vigor and
consequently never materialized.

As compared to the rapid-fire achievements ir the Station’s
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technical and building programs, the lega! prceess of acquiring the
Station’s lands and se‘tling land 'aums was a siow process. These
continued throughout the months -and ye.as--ahcad. The process of
making scttlements was complicated. Neither *he Navy T epartment
nor the Depustment ol Justice could settle clai:ns until they wvere
cleared ihrovgh the Department of tie Interior and declared valid.
Within the Navy several differeny agencies and commands had an
intesface with the claimaits, und it was not oslways easy to determine
whether action should be rakern by NOTS, the Elevent™ Navai
vistrict, or the Bureau of Ordnance. This governmental ma.e often
confused claimants leaving them with a distinct impression that they
were being given the proverbial runaround. As an example, Burroughs
with full honesty had te respond to a concermned mine owner as
follows:
| cannot give you anv definite information as to the action that may

be taken in Waghington on this proposed acquisition, nor whether it will be

a permanen' acquisition or merely for the duration.??

A particularly distressing but necessary action was that of moving
out those who had homesteaded within the area claimed for the
Station. Although but few homesteading ranchers had to move, the
uprooting process was a painful one according to some ohservers.
Duane Mack, one of the first CulTech staff members to work at the
NOTS rages. gives this reaction.

I knew the ranchers that were in the arca. You see when we first
came horoowe'd po oin there for water because they all had little wells, and
we got acquainted with them. They were wonderful people. | just had a lot
of respect for them because they were real pioneers in my opinion. You
knew .. . without water, without clectrical power, ... they'd carved these
little ranches out of the middle of the desert and the conditions were pretty
darn rough., So we liked them and they were extremely concerned because
they realized they were probahly going to have to move. And they didn't
know where to go. Many of tnem had come here as young people and o 10t
of them were elderlv—-and where would they go? ... In talking to them . felt
what they were offered for the land was very inadequate. Some s.d and
some refused to sell.28

Froimn Commander Richmond, NOTS Executive C.ficer, we have

another reaction,
...in the early days we moved about 6 or 8 families off the Station

and relocated them over liere juct this side of Route 6 [now Highway 14]

but off the Station and there were some who were unhappy about it but

appuently they didn’t complain too bittcrly.29

The Department of the Interior did not approve t'<e request to
transfer the lands outright to the Navy. Instead, a temporary-use
permit was issued, to expire six months after the termination of the
declared national emergency. This decision not only preserved the
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status of the unclaimed lands m the public domain, but also left the
Department of the Interior untimmeled in such complex matters as
grazing rights and mining claims. No battle line was drawn over the
issuc. In the face of u rcal war the Navy did not wish to open fire in
an interagency  skirmish  as long as  there were no immediate
obstructions to building NOTS and getting test operations under way,
Thus NOTS would be buili and operated during the war and the
immediate postwar period on a permit that gave it but temporary use
of unclaimed lands in the public domain.

A NATURAL PRESERVE

The Navy’s arrival on the Mojave not only moved back the
frontier but it also result=d in the preservation in its natural state of
most of the 1,095,926 acres that would come into its borders. This
area  contains  many  unique  features. Amorz these is the most
extensive display of Indian petroglypus i North America, totaling
over 14,000 different images chipped into stoue by Indians as long as
3,000 vyears ago.?0 It contains the historic Coso Village site. Feral
horses freely roam the upper reaches of the ranges without fear of
ill-intentioned men with guns. It provid:s one of the last California
refuges for the free-roaming burros whose ancestors came with the
first  land parties of the California sissionartes and  whose later
gencrations carried tiie supplies of the prospectors and miners who
opened up development of the desert. Animal and plant lifc exists n
most of the arca much as it did in 1943, relatively sale from the
encroacnments of civihization. A few changes have been made like the
imtroduction of the chukar game bird, but these have only enhanced
the vatue of the preserve.

The ccentemporary view of the advantages of the desert location
was Jimited. The fouunders, albeit men of foresight in matters of
science and th.e necas of the Navy, saw the desert as a beastly
place -a place without its own set of attracticns lor living. They saw
the advantages of good flying weaiher, and lots of 1, available water,
power ready to be tapped, and lots of space. But as a place to live,
to bring a femily, that was where a price would oe paid. A chronic
recruiting problem was foreseen. The time would come when
improved transportation, recreational growth, community development,
and advances in air conditioning would cause people to prefer this
“land of little rain” to the cities witl their traffic and smog. But the
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metamorphosis  was just beginning. In 1944, Indian Wells Valley,
including the swollen villages of Inyvokern and Ridgecerest and the
planned town of China Lake. was still a place to go through and not
to—unless yoor wartime orders or duties required otherwise.
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Fiood Currents in Rocketry

The wvrgent deumbect of war was quickening when NOTS was
established. Aad the new Station lest no time falling into the brisk
step of the compelling termpo.

As was noted in a previous chapter, test ope. itions began within

month of tite Station’s establishment. Subsequent to Burroughs
woving his headguarters from Invokern to China Lake in April 1944,
operational resources multiplied rapidly. We will now see how the
Starion operations in support of the CalTech rocket deveinpment and
the Navy's rocket training program began to have an immeldiate effect
on the quality of the weapons and their usage in the war.

FOWLER FOLLOWS THE ROCKETS TO WAR

The day-to-day technical progress in rocketry was apparent with
each successful test at the recently established NOTS. But the real
measure of rocketry in this era was its per'ormance in battle.

To obtain a »rief view of the initiation of American rockets into
the battles of World War 11, we will follow the tra:u of Dr. William A
Fowler, Lauritsen’s r:imber one man in the technical direction of the
program, in his tour of the Pacific combat theaters shortly after
NOTS was founded.

Fowler started his mission by visiiing headquarters groups to
learn how the rockets were being used in battle and to determine
what he or his associates bock in Pasadena couid do to aid ‘veapon
introduction into the Fleet. He promptly passed what he had learned
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Couriesy Millikan Library, California Institute of Technology

Dr. William A. Fowler, Assistant Director of

Research for the California Institute of
Technology rocket program.
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to his CalTech peers—whether facts  or statistics, or personal
impressions and feelings such as those expressed below,
12 Mar 44

Dear Stafi:

This is being written because [ feel that cach and every one of you
should shaie with me an experience which truly belongs to all «f us. It is
being written aboard a C47 (DC-3) of the Air Transport Cominand bound
from one of our island fortresses to another, getting closer to the real
McCoy every ‘te. Accompanying us is a Navy squadron with our gear
aboard. They Alowing us because we " ave a navigator and this is a long,
overwater hop.

After taking oft from our last stop we circled the field for quite
awhile and we all wondered what was up. Then 4!l at once the squadron
swooped up alongside of us and we were off in formation with the trinsport
in the lead. When [ noticed four rails [70-inch CalTech rocket launcher rails|
on cach and every wing I got so excited 1 almost started to cry. Now for
over an hour P've been watching them, just fascinated. Here is vur gear going
up to combat, and I’m so damn proud of it and all of ve Gt I can’t help
writing this letter. Sentimental or not sentimental, they can't stop us now!
This squadron happens to be the one which adopted insignia with three of
our gadgets “rampant,” To me it is a symbol that we are doing our part and
that our part, our share, is contributing to the final victory.

1 showed several reels of the 16 millimeter movies to Admiral Halsey
and talked with him bricfly His comnuand outfitted a squadron in the field
some time ago and it has been very successtul. The Adrmiral wants more
planes and more ammunition and now he is getting vnat he wantz—this
squadron alongside is very real proof of that fact.

More and more must come and all us must redovrble our efforts to
keep it coming. Don’t doubt for a munite that the boys out here want it
and will use it. Theirs :s the toughest job of all and they want everything in
the book to throw at the enemy.

With my best regards
WILLIE FOWLER

P.S. I plan to mail this the minute we land, before | get self-conscious about
it,

As one of the scientists to become involved in rocketry just
prior to United States entry into World War I, Fowler had witnessed
the skepticism and general indifference to rockets then prevailing
within the armed services. All that was now changed, and Fowler was
impressed by the phenomenal speed with which the Navy was coming
up from behind.

The most striking evidence of now the Navy could so quickly
rise to an emergency was seen in the aircraft with their rocket
launchers. The program for these rockets had started only nine
months before. The rocket-equipped Fleet aircraft were but the
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forerunners of thousands aiready being similarly equipped. And it
would not be long before orders would be issued that all carrier-based
and twin-engine land combatant type aircraft delivered by the
contractors be fully equipped to fire rockets.!

Although Fowler and the other CalTech scientists were
enthusiastic about the unprecedented progress in rocket development,
it was not known whether this enthusiasm was shared with the armed
services who had but recently been called on to use the new
weapons, This was the kind of feedback needed back home, at
Pasadena, and at NOTS.

Fowler flew 21,000 miles in 66 days, a period that he broke
down ‘nto 53 days of active work, 6 days and 4 hours of flying, and
7 days *‘sweating out” visit and transportation rcquests. He visited the
headquarters of Commander in Chief, South Pacific, Admiral W. F.
Halsey and the U.S. Army Forces, South Pacific Area in New
Caledonia; the Third Amphibious Command at Guadalcanal; the
Fourteenth Army Corps and the Thirteenth Air Force at Bougainville;
Headquarters, U.S. Army Forces in the Far East in Australia; the
Second Engineer Special Brigade in New Guinea; as well as numerous
combat areas. He “‘talked rockets” at all levels throughout the
Pacific—with admirals, generals, other officers, and enlisted personnel.
How were rockets used? What were the problems? What could the
scientists do for the fighting men?

The CalTech emissary was especially interested in learning of the
first use of aircraft rockets in the Pacific. Apparently, in Decembe.
1943, Marine Corps Squadron VMTB-134 had received a shipment of
experimental rail launchers that had been dispatched to Halsey’s
gunnery officer; it was understood that the rockcts would follow
within the month. To assure the earliest possible use of the new
“secret” weapon, 22 TBFs were immediately equipped with eight Mk
4  rocket launcher rails apiece. There were no accompanyins
blueprints, drawings, or instructions, and a determined crew went tc
work on the puzzle. The initial installation required more than 300
man-hours for the first TBF; however, this time was reduced to only
16 man-hours by the time the last aircraft had been equipped.
Despite the problems, initiative and ingenuity {riumphed, and the

launchers were ready. All that was lacking now were the rockets
themselves; however, a tired, but proud, crew was confident that
there would be no delay in getting the new weapons into coinbat
against the enemy. What they did not know was that a higher
priority use had been assigned, and the rockets, so eagerly awaited,
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were being sent to the carriers in the Atlantic Theater. Also, the
rocket supply was as yet quite limited because of certain fuze
problems that were being ironed out in the desert at Inyokern,

Each day of waiting for the rockets brought fresh reports of
targets seemingly ideal for the new weapon. Halsey’s aviation units
were harassing land installations and shipping around Rabaul. Intensc
antiaircraft fire made it hard to get close enough for accurate
bombing. Hopefully, the new rockets could do the job. This optimism
for a weapon-—albeit untried in battle—was an extension of the aura
of high expectation that had characterized the 3.5-inch aircraft rocket
project since Comlnch had launched it six months earlier.

First forward-firing rocket used at sea: loading 3.5-inch aircra” rockets on carrier
U.S.S. Mission Bay in late 1943.

The month of January slipped by and still no rockets were
forthcoming. The pilots of the 22 TBFs were begirning to have
unkird thoughts about rockets in general and launcher rails in

73




THE GRAND EXPERIMENT AT INYOKERN

particular. Four 70-inch-long rails projecting out from under each
wing caused enough drag to reduce airspeed by about 5 knots,
thereby increasing the advantage of enemy fighters as well as cutting
down the effective range of the TBFs. One pilot with this handicap
reported that 17 planes without launchers passed him in 15 miles.

Finally, a cargo ship arrived in Noumea harbor, and someone
found she had rockets aboard. Halsey issued orders that they be
delivered to the rocket squadron with highest priority.

The ship’s officers knew exactly where the rockets were—at the
bottom of the hold covered by assorted matzrial that would take
days to unload. But the pilots had waited long enough! Through their
demands, an unorthodox solution was found—an acetylene torch to
cut through a steel bulkhcad. An ordnance officer told Fowler that
the packing crates were scorched, but the rockets were in good shape.
The enthusiasm with which they were unloaded approached that for
the Christmas mail!

The precious rockets were air transported to VMTB-134, which
had moved to Bougainville. As a strike was imminent, there was littie
time for training and practice with the new weapon. Within three
days, the pilots and :ews improvised their own familiarization
program. On February 15, 1944 (only a week after their “liberation”
from the ship’s hold at Noumea), the first U.S. aircraft rockets were
fired in the Pacific Theater. Their targets were large Japanese
transport ships in Keravia Bay, in the Rabaul area of New Britain
Island. John E. Burchard describes the strike:

t‘oming down to their attack through heavy antiaircraft fire, they fired
their rocket at practically point-blank range (S00 to 600 fect), Two of the
p'.«s pulled out of their attack run befcre they could see whether they
scored hits, but reported that they didn’t believe they could have possibly
missed. Two other pilots saw their rockets hit.2

Major A. C. Robertson’s Marine pilots undoubtedly felt that the
Rabanl strike was an exciting blow for victory as they watched their
rockets slam into the large transports. This excitement dimmed when
post-mission assessment showed the actual damage to be relatively
slight. When Fowler heard this, he understood at once why this was
50.

The rockets sent to Noumea were of two types, neither of which
was designed for the tactical application for which they were used.
One thousand of them were 3.5-inch aircraft rockets with solid-steel
heads designed for use against submarines. Although the rupture of a
submarine pressure hull need not be large to be disabling, the same
size hole through the hull of a transport would not have the same
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consequences, particularly if above the waterline. There were also five
hundred 5-inch ARs with high-explosive heads and fasi fuze action for
antipersonnel use. This fuze would function immediately upon impact
and would not even penetrate the hull of a large vessel. It would also
explode at water impact without causing damage to an adjacent ship.
The need for a delay fuze was clearly evident.

Finding the rockets ineffective against large ships, the Marines
turned with spectacular success to other targets—antiaircraft
emplacements that had no turrets, radar installations, and bivouac
areas. Fowler was told that the TBFs with rockets damaged sc many
antiaircraft emplacements that those without turrets no longer fired
against TBFs for fear of revealing their positions. Targets were “more
than plentiful.”3

By March 7, when Fowler was in Noumea, he learned that a
squadron of Dauntless dive bombers (SBD) had arrived at Bougainville
fully equipped with rocket launchers and sights. Their pilots had been
“trained” in the use of rockets; that is, they had probably fired a
dozen or so rockets each during a few days training at Inyokern.
They were all anxiously awaiting the arrival of a supply of
rockets—but in the meantime, they were taking off their launching
rails.

In the same period, another TBF squadron, VC-7 from the
UU.S.S. Manila Bay, had fired two hundred and seventy-three 5-inch
ARs during the Marshall Island operations and were credited with 4%
hits against small targets of opportunity. The pilots also claimed that
a large ammunition dump exploded as the result of rocket hits.

Admiral Chester W. Nimitz’s Gunnery Officer, Captain T. B. Hill,
had been much impressed by the surprising accuracy of rockets in
tests conducted in Honolulu. And the first combat uses by VMTB-134
and VC-7 clinched the impression. Hill told Fowler that the
Commander in Chief of the Pacific wanted 100,000 rounds per
month. A few months earlier Fowler would have been amazed by the
size of such a request for a new item. But he now knew that
CalTech itself had just completed the emergency production of the
first 100,000 rockets, and industrial plants under Navy contract were
beginning to turn them out in production-lire fashion. Those who
developed, tested, and produced the new weapons were ready to meet
the Fleet needs.

Fowler’s overall evaluation was that there was great enthusiasm
for rockets in the Pacific Theater. He also listed a number of specific
observations and recommendations. Despite the progress he had
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observed in the introduction of rockets to the Pacific, Fowler was
concerned that the combat theaters were preparing to use relatively
few of the rockets that were beginning to come off the production
lines.

He reported, *‘At the present time, approximately one million
pounds of rocket propellant are extruded per month and several
hundreds  of thousands of projectiles are being produced.”* By
comparison. he doubted whether more than 10,000 rockets had beer
fired in combat in all the Pacific Theaters comoined. Moreover, he
pointed out that only a few of the various rocket heads and fuzes
designed for special combat purposes had yet been employed in
combat. This was to be expected in the introduction of a new
weapon, but Fowler wanted to make it clear in his recommendations
that considerable groundwork was still needed in order to take
advantage of what had been accomplished in both development and
production.

At the heart of the problem, Fowler identified the lack of
adequate doctrine for the use of rockets. Studies of rocket warfare
were needed that would lead to the speedy development of tactical
and logistical doctrine. To emphasize the point, he stated that if such
studies could not be made, he doubted the merit of large-scale rocket
programs in the United States.

Although Fowler noted with admiration the spirit and ingenuity
with which field units installed rocket gear and used it in combat, he
also had to note that the absence of overall rocket policy. guiuelines,
and training materials often resulted in c¢xcessive man-hours being
required for weapon maintenance and handling. In many instances,
misfires and accidents were also incurred by these deficiencies.

Fowler was convinced that the difficulties encountered were not
the fault of the theater commands, but the result of information not
being available on new rocket developments. The services were geared
to guns and bombs. To fully exploit the potential of the ncw
weapons, their tactical uniqueness and peculiar logistical characteristics
had to be understood all the way from the theater commande to
the mrarine, sailor, or soldier who would be facing the enemy  th
the weapon ,

Fowler encouraged the technical writers of CalTech to press
forward with operating manuals and procedures. He wrote Dr. Joseph
Foladare, head of the Editorial Staff, “I have found G.l.s reading
your pamphlets in the most remarkable places and you can feel justly
proud of the fact that the works of your office +re ropular reading
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in foxholes, in jungle camps, and in ‘sacks’ under mosquito netting.””>
The message was that publications were critical in the scheme of
using weapons to defeat an enemy.

Finally, Fowler recommended that a civilian scientific advisor on
rockets be assigned to the Pacific Theater. On the basis of his own
experience, he further recommended that the advisor be associated
with a rocket development group, specifically, the CalTech section of
the National Defense Research Committee (NDRC).

In one form or another, Fowler’s main recommendations were
acted upon. Less by decision than osmosis, a doctrine of rocket use
evolved. As rocket successes mounted, there was no question that the
services were at last using the new weapon in sufficient quantities to
equal the huge production at home. The value of the Fowler visit was
recognized, and other advisors from CalTech were later assigned to
carry on where he left off. Rockets, whose potentialities had veen
largely overlooked before Wor Var 1II, were coming into major
military use by midpoint of that war. A new field of ordnance had
been opened!

RANGES AND TARGETS

Feedback from the Pacific combat theater influenced the Naval
Ordnance Test Station in many ways; not only in the development
and testing of rocket hardware, but also in developing its ranges and
testing facilities. A case in point was seen in the spring of 1944. At
this time Fowler’s firsthand observations of CalTech rockets in a
combat role were starting to arrive from the Pacific Theater. On
March 9 he wrote:

It has beer definitely established that instantaneous functioning for
anti-personnel fragmentation is of little use since the Japs are always
underground or behind pill boxes or block houses. Areas in which all of the
foliage and bark had been completely stripped from the trees by fragments
and concussion contained live and fighting Japs. The enemy must be dug out
by penetration and delayed fuze action.®

A month later he addressed his comments in an informal letter
to Dr. Robert B. King, supervisor of CalTech’s fuze group:
It is my impression that three coconut logs in thickness should be
taken as the wood target to be penetrated. Cover the logs with 2 of dirt or
preferably sand. Ask Comdr. Renard to have some logs shipped in from

Hawaii or dig some up in the States. Don’t worry too much about concrete
although penetration of at least one foot would be desirable.”
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He closed his letter with the admonition to “keep up the good
work and assure your gang that their efforts are really worthwhile.”

And so some of tie carliest special-purpose targets constructed at
NOTS were simulated Japanese gun emplacements fortified with logs;
however, it is not known whether these logs were “shipped in from
Hawaii or ([dug wup] in the States.” Concrete reinforced
pillboxes—described in a CalTech report as being of “native elaborate
Japanese design”—were also constructed.8 NOTS was not the only site
of pillbox targets: some were btuilt on San Clemente Island off the
southern California coast. Several rocket rounds were fired at these
targets in Marcl 1944,

The building of ranges and targets enjoyed top rriority at the
desert Station in early 1944, as dictated by the urgency of the
CalTech progrom. Although there had been much progress since the
initial drive of a single bulldozer marked our the first air firing range
on the desert floor, the range facilities in early 1944 were relatively
crude when compared to the highly sophisticated test ranges of a
latter-day NOTS. More often than not, a ‘‘range” was the hasty
rearrangement of the desert terrain by the ubiquitous bulidozer into
the form of ecarthworks, bunkers, and trenches. Wooden shacks and
sometimes a lone Quonset hut served to protect test instrumentation
and ground ..ews from the harsh elements of the upper Mojave
region.  Cables and telephone  wires were simply laid down on
scrub-coveced  sand—highly  vulrcrabie ‘¢ the passage of jeep,
constructior vehicle, and wild desert burro alike.

Crude .1s they were, the ranges were heiping CalTech to do their
job. Besides getting overations under way, the early tempo-ary ranges
represented the beginning of the present range complex with s
sophisticated sstems of collecting performance data or a wide range
of ordnance tests.

Ceastruction of even the most temporary range facilities wis
often plagued by planning and funding problems. But Captain Bymes
in the Bureau of Ordnance continued to give his stauuch sapport to
the NOTS-CalTcch needs. Not only Bymes but also some exceptional
young reserve officers who worked for him ir the Bureau gave their
suppor.. One of these was Lieutenant Commander (later Commander)
Gerald K. Lake, whom Byrnes described more than twenty years later
as being ‘“‘simply splencid...a remarkable memory ..smart as he
can be.”9

Like his boss, “Gerry” Lake was a man of action, possessing a
marked talent for sidesteppingy bureaucratic hurdles. Sometimes his
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initiaiive surpassed even that of Byrnes himself, as revealed in the
transcribed record of a telephone call from Burroughs at NOTS
Inyokern, on April 12, 1944, The topic under discussion was a
request for construction funds for range facilities:

Lake: Yes sir, I've been working on your $100,000 ever since you
called yesterday.

Burroughs: Have you fixed it up?

L.ke: Just about. Here’s the thing Captain, I'd like you to answer one
question for me, did you make an effort to transfer that $100,000 through
your Pay Master to the Officer in Charge of Construction?

Burroughs: We can’t do that.

Lake: That’s all 1 wawnted to hear yov say Captain,

Burroughs: It just can’t be done out here, it has to be donec back
there.

Lake: That’s the information that I g~t from Bureau of Yards &
Docks. The thing that concerns me was that Captain Byrnes was not
confident that it could be done. I felt that rather than delay matters by
having a lot of arguments as to whether it could be done or couldn’. be
done, 1 would try and get the thing straightened out so that you couvid get
going this afternoon. If I tried to transfer O&OS over to Yards & Docks I'm
going to run into more delay because there will be arguments as to whether
that appropriation is available. You told Captain Byrnes that that $5¢ 000 I
think i: was, item was to prove test and experiment. However, since it’s
concrete targets and roads, it is possible that the Financial Division might
object, again resuiting in delays so | went to Admiral Kitts this morning and
said, “Sir, as a matter of policy I don’t agree with this, but as a matter of
getting something for Captain Burroughs this afternoon, will you approve my
giving Yards & Docks $100,000 under the appropriation IRNVAA [Increase
and Replacement of Navy Vessals Appropriation Act (1944)]) about which
there can be no argument?” And he heard my story and he said yes.

Burroughs: That’s swell.

Lake: I will go dovn this afternoon, I've got the letter written here
but I haven’t read it and deliver by hand to Yards & Docks their
authorization 1o spend $100,000 for the 5 items that are included in your
personal letter to Captain Moses. That’s what you want, isn’t it?

Burroughs: Yes.

Lake: Then they will call up the Officer in Charge of Construction
and tell him to go ahead.

Burroughs: Fine.

Lake: If anything goes wrong with my plans in the next couple of
hours I'll telephone you sir.

In July 1944 a six-month construction effort was providing
ranges complete enough for effective testing work. At C-1 Range—the
aircraft range located about 12 miles northwest of the Station—the
target was still a large white cross in the center of a cleared area 200
vards square. However, a control tower was now in place some 4,500
yards removed, with radio equipment to provide contact with the
NOTS airfield and the pilot of the shooting aircraft. In addition,
remote stations gave shelter to ‘“stakers” (or spotters) and telephones
to notify the tower of the impact for each pass.
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As dive angles and trajectories were critical to rocket firing
analysis  work, the NOTS range ecngineers devised an ingenious
instrument called » “harp.” This was describzd as a quarter-round
gadget with wires radiating out at angles; another sct of wires
intersected them at points representing distances to target. So, as an
aircraft came flying in, the observer could sight through this harp and
see what wire the aircraft was following down and geuv its dive angle
and approximate range.!0

Spotting towers had also been built at G-2 Range (the ground
firing range for inert ammunition) 8 miles from China Lake. These
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The range harp: early NOTS instrumentation used to determine aircraft dive angles
during air-to-ground rocket attack.
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towers were equipped with rakes—sighting instruments long used in
Fleet surface gunnery to determine the impact points of projectiles.

Three months earlier, in April 1944, before the spotting towers
were built, Burroughs was concerned about their nconavailability.
Accordingly, he wrote to the Bureau of Ordnance and requested six
obsolete Army tanks “for use as camera ctations and observation
posts in connection with rocket and fuze tests.”!l There is no evidence
that such an expedient w.s resorted to. Happily for the prospective
occupants of such a shelter wuring a Mojave summer, the spotting
towers were built and soon operational.

Special-purpose  ranges were constructed to handle special
problems and programs. For example, a plate range designated K-I
was established for the critical fuze testing program. In addition to
steel-plate targets of varying thicknesses arrayed in staggered rows, a
permanent 30-foot launcher (a length of steel rail that constrained the
rocket) was also in place at K-1. At a companion plate range (K-2) a
similar 200-foot launcher was nearing completion.

Yet another special-purpose range was located 26 miles away
from the Station. This was Arca L-also to be used for fuze fests.
tasts of high explosives, and any test that required the aircraft to be
landed  nearby. For these reasons, Area L was chosen for its
remoteness and the proximity of a cry lake bed smooth ard long
enough ‘o be used as a landing strip. It was here that th: earlier
mentioned Japanese pillboxes were constructed.

The program was not limited to obtaining ballistic data on
rockets in flight; underwater behavior of rockets also poscd many
unanswered questions. How strong does a rocket bodyv structure have
to be to withstand breakup on water impact? What trajectory changes
are imposed upon water entry? What are the velocity changes? How
about penetration, fuzing? Th:ough its compr:hensive work on the
air-launched torpedo for th: Office of Scientific Research and
Development, CalTech was able to provide some aunswers. But
theoretical data for torpeducs had to be :xtrapolated for aerial
rockets, and the application had to be tested. The torpedo testing
facility at Morris Dam was totally unsuitable for aircraft rocket tests
because of its topography and sinall size; consequently, NOTS sought
an underwater range within reasonable flight time from Inyokern.
Haiwee Reservoir 40 miles to the north appeared to be a perfect
solution. As it was part of the water supply system feeding into Los
Angeles, permission was needed for its nse. This was given under
conditions safeguarding against water contamination. It was also
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stipulated that no live warheads be fired into the reservoir. Further,
the conditions imposed on the use of Haiwee made it necessary to
obtain the use of Walker Lake in Nevada for underwater firings.

In the meantime problems were appearing with NOTS firing of
inert rockets into the Raiwee Reservoir waters. Under the conditions
prevailing, the compression forces of the rockets were killing iarge
numbers of the fish, mainly carp. In one case, Duane Mack recalls
that. to prevent contamination, 50 men from NOTS were sent in with
gunny sacks to pick up 3,500 fish. This was onc of the reascns that,
after thirteen months, NOTS lost the use of this nearby underwater
range

Foliowing tne history of the test ranges from simulated Japanese
dugouts to underwater ranges gives the impression that the wartime
development of NOTS ranges was a continuous string of practical
adaptations to meet immediate needs. This is but half of the story.
Simultancously with the dav-to-day scurries to vdapt to war needs,
there  was  a  persistent, albeit second priority, effort to build
well-planned  facilities for efficient handling of the long-term needs.
With a quiet, steady pace this work went forward. In brief it can be
strted that at the end of World War I, NOTS emerged nct only as a
lead laboratory of the Navy, but it could also claim the most
completely instrumented ranges in the nation for rocket and midrange
guided missile testing.

“HOLY MOSES”

In 1944 the main focus was not on ranges but on rockets for
the war. Among these none had greater potential for battlefield
impact than the new S-inch high velocity aircraft rocket (HVAR]. the
progenitor of a sccond breed of aircraft rocket. It would make
history for NOTS and the nation.

To appreciate the bistorical significance of the 5-inch HVAR, its
relationship to the early efforts to develop aircraft rockets must be
established. It will be recalled that the Umited States lagged rar
behind the enemy, Germany, and behind such allies as Great Britain
and Russia when it entered World War 11, That the United States at
the end of the war had the most effective aircraft rocket, the EVAR,
and was employing it in the largest numbers and with the greatest
effect represented a remarkable achievement in the annals of ordnance
development.
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A B-25 light bomber equippea with S-in.h HVAR Holy Moses.

But the success of the S-inch HVAR cannot be separated from
its predecessors, the 3.5-inch and the S-inch ARs. Together they stand
as an achievement of a military-scientific-industrial tcam that, by the
middle of World War I, had reached a peak in its newiound
capabilities. All that it had needed was the order to give aircraft
rocket development a top priority, und Admiral King had providad
that.

As the volume of rocket testing grew, so did the learning and
experience of Dboth developer and wuser. The 3.5-inch AR had
performed fairly weli and witn sufficient velocity to be reasonably
accurate, But while the expecient cof installing a converted 5-inch
artillery shell as a warhead (the 5-inch AR) improved the on-target
effect, the extra poundage up front cut flight velocity and hence,
accuracy. After several explosive tests, CalTech determined that the
shrapnel-making capability and particle pattern of this projectile were
excellent, Fowler is reported to have said, “You can’t improve on this
head that Dahlgren has already spent years developing.”!2

The need was obvious, a rocket with the velocity of the 3.5-inch
AR and the explosive power of the S-inch AR. The job was to design
a new motor. A solventless-extruded grain wes developed with a
cruciform cross section. As early as December 1943, versions of the
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The S-inch aircraft rocket installed on zero-length launcher.

new motor had been ground-fired at Goldstone Range. The rocket’s
official designation was the S-inch High Velocity Aircraft Rocket
(HVAR). But thousands eventually came to know it as “Holy Moses.”
There are different accounts of how the rocket acquired its irreverent
nickname. The commonly accepted version is that Conway W. Snyder
of CalTech’s projectile design group exclaimed “Holy Moses!” as he
witnessed the powerful blast of the rocket.

The new aircraft rocket’s overall length was 73 inches. and its
weight  was 140 pounds. Not only did the designers achieve the
velocity of the 3.5-inch AR, they improved on it by getting 1,375
feet per seccond—a gain of 200 feet per rcccond. Two models were
eventually developed: one with a base tuze and a scmiarmor piercing
head; the other with both base arrd nose tuzes. Instead of the
customary single nozzle. the motor had eight periphcral nozzles and
one central nozzle.

Despite the fact that the ground-testing phase Fad taken place at
Goldstone, Holy Moses was the first b-and-new aircraft rocket to be
air-tested «t Inyokern, and also the first to be exclusively identified
with the youthful desert test station.

Lieutenant Crmmander Curtis Vossler later recalled that
Thursday, M~rch 30, 1944, was a fine day with no wind. He and
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several brother pilots of  Aviation Ordnance Development Unit |
(AODU-1) were spending the week at Inyokern on a very busy
schedule of rocket testing.

Concrete wall targer b by Holy Moses,

Vassler had already made four rocket firing ‘lights that day.
shooting a mixed bag of 3.5-indd AR, and sorme subcaliber combat
training rockets, and was ready for a fifith one. At this time it was
casuallv noted that the ordnancemen had unceremoniously installed
two new rochets on IBEF-1C 24516 along with four 3.5-inch ARs.
Holy Moses was ready to be test-fired in the air!

Vossler and Licutenant John M. Armitage flipped a coin to sece
who would take the flight. Vossler won the toss. Pollock later
recalled  the incident w:th  characteristic  good  humor:  “Those
conniving buzzards pulled a fast one on me. They stuck a deily flight
schedule on my desk to sign without pointing out that [I'VARs were
[to be fired] that day for the first time. They knew it was my
policy to make the first flights...but they figured tney’d get one
out on me. I guess. [ signed the thing without checking it too closely
[and] they went out and flew it.”13

It was a horizontal firing at 10,000 feet. Performance met all
expectations. To Vossler in the cockpit of the T3BF, the greater
velocity of Holy Moses was immediately noticed, but as he said later,
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“we expected to notice it.” Whi': specific details of this important
test were not recalled, Vossler added, *The only thing that really
sticks in my mind is that it was successful.”!4

That would be the story of Holy Moses. One success after
ancdher through its whole development cycle, from inception to
combat usc: a cycle of almest unprecedented brevity —little more than
six months. This svccess is reflected in all the air-firing test reports at
Ir.yokern, both in the large numbers fired from many different types
of aircraft and the few problems apparently encountered. The
six-month development cycle is all the more remarkable when one
considers the scope of the entire program, embracing internal and
external ballistics, safety precautions, assembly procedures, launcher
installation, fuze behavior, and sighting tables that were concurrently
derived and delivered as a package with the operational round in July
1944, Also to be considered is the successful design and test of
zero-length wing launchers for the 5-inch HVAR (including one for
the Army’s F47 Thunderbolt aircraft).

Holy Moses established a new leadership for the United States in
aviation ordnance that would be maintained for decades to come.
Navv and Army Air Corps aircrafl now had far greater striking power
than ever before. Aircraft had the hitting power cquivalent ot &
S-inch shell in cach rocket they carried. As compared to attacks with
machine guns alone, their expostre to defensive drepower during the
deliveries was greatly reduced. The attack pilets now had what they
had long sought: an effective and reasonably accurate weapon against
small targets such as submuarines, destrovers, shipping.  antiaircratt
positions, ammunition wnd oil storage dumps, tanks, and locomotives.
And in the combat arenas of Europe and the Pacific  they
courageously apphied this advantage to good measure.

But credit for the wartime success ol the naval aviation combat
units with rockets should be shared with a small group of naval
aviators—the test pilots of NOTS - who. despite continuing attempts by
their leaders received few formal honors in recognition of their
hazarcous a.aty. These men, together with a tough, hard-working
aircralt  minienance team  that kept them  flving, constituted the
Noval Air raclity at Inyokern.

Naval aviation support was a vital aspect ol the desert Station’s
mis: on and a crucial necessity for fulfilling its primary function in
the “‘testing of weapons.” And yet, from the onset, difficulties were
being -eveote’ in the air operations capability at NOTS. Although
dismisseu . «onsequential by some, these difficulties appeared to
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others as having a dangerous potential-one that might conceivably
have an adverse impact on the rocket program.

AIR FACILITY PROBLEMS

Although Busroughs moved his headquarters from the Inyokern
airfield in April 1944, he did not leave btehind the problems plaguing
that air facility.

Ironically, outwurd appearances scemed to belie any existence of
problems: on the contrary, the air facility appeared to be vigorous
and essentially healthy. Such o conclusion would have been casily
reached In view of the sheer volume of aircraft activity over the
Indian Wells Vallev: planes of AODU-1 making rocket flight tests:
squadrons of  Fieet aircraft arriving ana departing and  conducting
training sorties: the constant traffic of aircraft carrving freight and
passengers: and the full-time maintenance and refueling operation of a
carrier aircraft servicing unit on the ground.

But uppearances are deceptive. What appeared to be a unified air
operation run by the new Station was in reality a loose group of
distinctly separate organizations. Their only common bond was the
fact that they were all generally associated with the forward-firing
rocket  program, and that they all operated  from the same
airtield ~Inyvokern,

The crux of the problem was centered in the fact that the
flourishing air  facility  was not formally a part of the NOTS
command.

Ostensibly,  the wvarious air units at NOTS AODU-1. Carrier
Aircraft Service Unit (CASU) 533, and the Fleet squadrons were
tenant activities assigned to the Station and as such were subject to
the standing orders ol the host command. But as far as technical
guidance and support were concerned, they depended on ComFAir.
West Coast, and their reporting channels were in a direct line to San
Dicgo.

There is no evidence of any conflict resulting from the complex
and delicate command structure at NOTS during the carly months.
Rather. the officers in charge of the tenant units, to a man, seem to
have ¢joyed a warm relationship with Burroughs. Consequently, there
were few problems that could not be ironed out through an informal
chat by a warm stove in the headquarters Quonset hut.
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Norodid the tenant unets feer compelled 10 i an close toudh
with their parent orgamizations. As a dormer AODU-T pilot put it
“There was never any doubt in the minds of those who were doing
the work up here INOTST o to where we titted e, and we et the
paper work eo ahead as ot would and proceeded to do oour job 7 The
Commanding  Officer ot AODU-1. Ton Pollock. was cven  more
philosophical regardmg  commuand  relationships. As he Tater recalled.
“IC didn’c make any difference: we all belonged 1o the Navy and the
United Staies, 18

At higher devels. however, cognizance was tradinonadiy o mattes
of concern, At the same tape he had destignatad NOTS as an activity
ol the Fleventh Naval District, the Searetary of the Navy, rank
Knox, had directed Bureaus wnd ofiices concerned to take necessary
action.  bamedvately tollowrig thise the Commundant. Naval A
Center. San Dicgol proposed the establishinent of a0 Naval Auxilian
Air Stanon at Invokern under s ursdiction, Ho

Hussey objected. Ths posttion was that the prmapal function ol
the  Station was rescarch, development. and test ol wenpons, The
arrcraft testing of the weapons and  the traming e the ase ol the
wodapons  were coneerns ot the Q1S Commanding  IMticer. He
recommerded that the Insokern wirficld be operated as o naval air
facihity wder the Commuandime Officer of NOTS, Although there were
no ottical orders. the net effect was that Hussey hac won his pomt
for the time hemg.

In what would prove to be a long compaign tor contiol of the
air tacihity gt Invokern, this carly exchange beoween the Commuandant.,
Nacal Air Center. San Dicgo. and Hussey represented only the first
desultory shots of random skirmishes

Ihe cause ol the struggle was not merely o question of
command  prerogatives. The main problems stemmed  fron o much
more tangible commodity s aircratt.

In briet, aircraft were absolutely essential 1o the suceess of the
Burcau of Ordnance rocket program at NOTS. Once ofticer put i
succinetly. ' vou run a program ... vou must have control of the
assets. I vou don’t have control of the assets, you're not running
it.”177 In the NOTS program, a principal asset was the aircraft used
to wmr-test the new rockets, And according to a long established, and
inviolable, tradition, the aircraft of the Navy belonged to the Burcau
of Acronautics. This fundamental deminion and control was implicit
from the moment o particular aircraft was purchased and & Bureau
number was assigned. For as long as that particular aircraft remained
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meooserviee s Iile was subredt o the sttt ssstem of - checkonn
mamnt narcs and modificetion as presenibed by that Bureau,

Such svstem. the Burcauw of  Aeronwuties felts could  only
canction moan o mzation statted and ren by naval aviators: i other
vordse a0 tadmonal ae twahity . conuolled by the Buteanr of
\erotantios and operatimg i an air base commuand strociure,

At Invokerns the NOTS proponents Tor local control ol the ar
Foohity and the aperatt wlso had o ovalid pomt o view,

Th o expenmenters telt that it was important that thee hay o i
frecdom te modify the planes e they deemed necssary ey oew
mstallations ~ach as vocket launchers. sights and conitals, T the
Fleet, such  actiaty was frowanmghy reganded v “eadectee h
Moditication to service aireraft had to be aecomplished accondme ©0
specificd  procedoire waith approved  drawings ac hand 1 i the

-

decelenated tcnpo cF wartime, these changes otten took meonths e
NOILS program could not attord such delns,

I wireratt can o be adentificd  as the centtal st ot the
controversy . then one of the additonal problemis had to de wath then
procurement  tor use o the NOLS provcane Quite obvioashy, il
expertmenters  wanted models o the very latest service tvpe, B
NOTS was not alone, and wiilun the Burcau ot Acronautios svstem ol
dssigning  such arrcrattc there w salt competition among all who
needed  them, Tor examples the Buwican ol Acronauties would  boy
only o hmited number ot any new tvpe nreratt tor evalwation ol
structure, design aerodyvinamies. electionie sostems cartier suttabiliny
ol

Usaally  there was only oo new plane carmarked 1or ordnanee
and armament purposes. and s wee oty somghe by the Bus au ol
Acronauties” Patuxent River dacibie which had the charter tor ol
armanient testing ol new aircralt,

For NOTS 1o ger the wnorert a0 badlv necdedl it was thought
that aireratt procurement would be ercatly enhanced f requirements
could  be generatea directly by oan e tacthty controfled by the
Buicau of Ordnance and handled with top prority ot the highest feved
of that Burcau.

Despite aundamental ditferences in philosopoy and deep desires
to protect their arcas of control, the two Burcaus shared a conimon
concern that made it possible for NOTS to function. This v owell
orought home by the words of o highly placed officer involved i tne
air facility controversy: he said. “If Acionautics at any tme |had]
really wanted to cut off the Naval Ordnance Test Station. they could
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have withdrawn  their atrero 70N This o was nesther done nor ever
stggested. On o the contrary, there was a staunch elftost oy all invened
1o kecp them flyme ™ at Invokern. Nevertheless, the eftort continted
to be characterized by intraBBureca problems for as lone as the awr
facility a4t NOTS remuwned without o clearly detined charter. On the
locul scene at NOTS. Burroughs continued s efforts 1o realize an
mtegrated air facthty under his control,

One  of  Burroughs™  offorts mat miet with success was Dy
recommendation  that the Inivokern airficld be renamed 1o honor a
former  comrade,  Licutenant  Commander  Warren W, Harvev,
Burroughs™ chotce of name was approprate as indicated i his letier
of recommendation:

Fhe late Warren WO Harvey was o brdhane post sraduate o Aviasion

Ordnance. He contnbuted  maternalhy to the development of ordnanee 1o
arctatt during s hite. He commuanded T hting Squadron Phree o shorth
betore the war started and was to g darge extent pesponsible tor thie
developnient ot tightng plane tacies now o use Suoenn famous thiers as
Commander Thach and 1t Cdr. O'Hare owe much o their suc.ess o the
vunnery technique and tacties developed by Harver s and would, 1 oreel sore
heartthy endorse this recommendation. 1

But there were personal reasons, too. Tor the chotee. Burroughs
and Harvey were classmates at the Naval Academy in the Class of
240 their careers as naval aviators and ordnance postgraduates had
been close.

On Mav 100 1944, the Seceretary ol the Navy made the name
“Harvey Field™ otticial. At the same time s order stited

Fhe aviation tacihties wt the Naval Ordnance Testng [sac] Station,
Invohern, Cabitornia are hereby  osvtablnhied under ar ofticer-imecharge o d
destgnated:

LS Naval Aar Faahn
Iny okern, Calitorn
Fhis s an actany under the Commuandig Otticer, Naval Ordnance tesung
. : A L ‘\“
[sie] Station, Invokern. Calitornia-

On June 280 1944, Harvey  Freld  was dedicated a0 bt
ceremony by all the officers and men attached 1o NOTS. The Station
newspaper noted that “Mrs, Harvev, widow of Commander Harvey,

P ]
was present at the CAremoty., 2l

But the tormal name and newlound status can be misler Ling,
The airfield was stll totally tacking in hangar space. Operations and
maintenance were carried out under the dmrshest ol conditiors. For
example. g contemporary historian noted:

Maintenance of aircraft has been ditficult throughout. During the
winter and spring, high winds and aust storms prevail. During the summer,
temperatures are such that touching = plane without gloves after 0820 res il
in a burn.22
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However, these were essentiallv physical problems that would be
solved by the overall boomtime construction program at NOTS.
Significant improvements at Harvey Field would include the new
Kodiak hangar*® that could house a four-motor bomber, oiled airstrips,
enlargement of the Ship’s Service and recreation facilities, and a
separate transportation pool.

Progress was obvious. Ard there was time to apprrise the
phenomenal achievements to date.

If Burroughs—in his new temporary headquarters at China
Lake—used this opportunity for reflzction, he raay well have no.ed
with satisfaction that the mission of his new Naval Air Facility
command somc 9 miles away was being fulfilled. The CalTech rocket
development program was forging ahead with obvious success, and the
Fleet training activity no longer threatened tc, overwhelm Inyokern’s
limited resources. Now these resources were at last able to cope with
the burden. CASU-53 was up to strength, as was AODU-I, the latter
unit having completed the transfer Hf all its men to Inyokern on June
5.1944,

Burroughs’ original tiny command now represented quite a
sizable force. The three principal groups that contained the largest
number of on-board personnel were AODU-1 with approximately 250
personn=l: CASU-53 with a unit strength of 170: and the permanent
NOTS force, which, including headquarters staff, numbered about 300
officers and men.

After July 18, 1944, the term “officers and men” would be
figurative only, as on this date 22 Waves joined Burroughs’ command.
Within a year, the number of Navy uniformed women would grow to
150. functioning in almost every phase of NOTS activity.23

In addition tc the manpower. the Naval Air Facility ulso now
had most of the tools to do its job. The Bureau of Aeronautics and
ComFAir, West Coast, had done their part extraordinarily well under
difficult circumstances. NOTS now boasted 25 aircraft representing a
score of carrier combat and utility types, together with a hug:
caantity of maintenance, servicing, and repair equipment. The Bureau
of Ordnance had also subscribed the appropriate shop equipment
necessary for e :perimental ordnance installations.

The period of calm reflection that began in June 1944 was
short-lived. Two months later events happened that impacted
significantly upor. WOTS and its air facility: CASU-53 was detached
from its Invekern assignment by ComFAir, West Coast; AODU-1 was

* .0 called because its prototype was first used at Kodiak, Alaska.
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organizationally incorporated as a part of the NOTS Experimental
Operations Department; and the Naval Air Facility was once again
rested from Burroughs’ command.

When viewed within the context of a single month, these events
appear untoward and mystifying; but examined individu:ily, a logical
explanation for cach is revealed. The departure of CASU-53 was rot
unexpected. As described earlier, their mission was to support the
Fleet training effort. The flood tide of squadron .ircraft had crested
and by August had diminished to a manageavie stream. Training
target ranges had been established in the Holtville-Twentynine Palms
area of the Mojave Desert; CASU-53 wis no longer needed at
Invokern,

Similarly, :he incorporation of AODU-1 within the NOTS
Experimental Operations Department had been anticipated from the
beginning. After all, the unit was expressly formed to further the
forward-firing rocket program, and its mission was tailored to fit the
needs of CalTech and NOTS. I' made more sense for the Station to
exercise operations cognizance rather than San Diego, which was 200
miles away. But although AODU-1 had been closely folded into the
NOTS orgenizational structure, the Burecau of Aeronautics still had a
string attached. It was at that Bureau’s strong insistence that a naval
aviator head up the new Expcrimental Operations Department.

The abrupt transfer of the Naval Air Facility from NOTS to the
newly organized Naval Air Bases Command, San Diego, was quite a
different matter, being a direct consequence of General Order No.
210 that established the Naval Air Bases Command to replace the
Naval Air Center, San Diego, on August 10, 1944,

The new command was large and powerful, having acquired—in
addition to the nine activities of the former Naval Air Center—some
15 Navy ard Marine Corps stations, auxiliary air staticns, and air
facilities. Eighteen days later, CNO Directive OP-31-D2I-MLA
specifically included the NOTS air facility to further enlarge the Naval
Air Bases empire.

Thus, by a stroke of the CNO’s pen on August 28, th~ complex
spiit-command status of the NOTS air facility was essentially restored
to what it had been at the start. The only differences were that i:
was now an officially designated Naval Air Facility, and the parent
command was Naval Air Bases rather than Naval Air Center. The nct
result was unchanged: Burroughs had lost military control of his air
fFacility.
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Again the reflexes of the Burean of Ordnance and NOTS
tightencd on the rope in the never ending tug of war with the Bureau
of Aeronautics and the Naval Arr Bases Commaitd of the Eleventh
Naval District.

Hue ey again took up the cudgel. He pressed the point with the
Chief of Naval Operations that operational training was at this time
barely a token activity. On the other hand, AODU-1, .ander the
technical control of the NOTS Experimental Opcerations Department,
comprised a lion’s share ol the total air activity.

Added to Hussey's voice of authority was tie persuasiveress of
the new  Experimental Officer for NOTS, Commander (later Vice
Admiral) John Tucker Hayward, whom Burroughs sent to Washington
to press the issue.

Commenting about this activity in later years, Haywara recalled,

I went back at Ev Burroughs® direction and tought the battle for the
Air Facility and my biggest champion ... in the Commander-in-Chief’s Office
[was] Admiral Temple,...who then directed this be dove. He said it would
be done.... I was convinced if we lost this, that the whole purpose of the
place [NOTS] would be destroyed.24

It was dor2. On October 23, 1944, an OpNav letter “removed
the Naval Air Facility [Harvey Fieldl Inyokern from under the
command of +he Naval Air Boses Command, Eleventh Naval
District.”25

THE EXPERIMENTAL OFFICER

Commander J. T. Hayward was not impressed when he arrived
upon the NOTS scene on August 4, 1944, Yet, contrary to the
impressions of many others who reported in the month of August, it
was not the full blast of the Mojave summer that causca the
unfavorable reaction. Nor was it the unprepossessing, burned-out
desert  landscape, although the latter caused some misgivings, as
recalled by Hayward many years later:

I pulled up over Red Rock Cunyon, and... there was nothing...]
mean, lterally. There was Harvey Ficld, and there was a lot of dust in the
middle where people were building things, Oh, it was grim!

Hayward’s disenchantment had begun earlier when he had learned
of his assignment to “‘this strange place.” As he put it:
I was real upset about it because | thought I'd done a real good job
at the war. I had a squadron: | wanted to stay at the war.. .26
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But the young commander’s career was irrevocably linked with
NOTS sometime before the moment of his arrival in the busy cloud
of dust in the Indian Wells Valley. As the Station’s first Zxperimental
Officer, this outspoken and dynamic naval officer was destined to
leave an indelible mark on NOTS.

Hayward’s acquaintance with the rocket program began with a
visit to CalTech. He met C. C. Lauritsen, W. A. Fowler, Carl D.
Anderson, and Richard C. Tolman and from them acquired some
sound technical information on the rocket programs before going to
Inyokern. It was the young combat pilot’s first association with
scientists, and his first impression was that they were “‘crabs”—Navy
term for strange animals found on land. But this reaction was soon
dispelled when Hayward saw not only thcir round-the-clock dedication
but also the strength of what their scientific methods could do for
the Navy’s weapon progrums. However, there was a world of
difference between Pasadena and Inyokern in August 1944,

August was significant for the air operations at Inyokern not
only with regard to the Bureau of Aeronautics and Bureau of
Ordnance conflict and the organizational shifts that affected AODU-1
and the Naval Air Facility, but also in terms of the rocket testing
program itself. “Ev” Burroughs had his hands full. If ever help was
needed, it was now!

rart of Hayward’s strength in helpins, came from his being the
“compromise candidate™ that the Bureau of Aeronautics and the
Bureau of Ordnance had selected to head the Experimental Operations
Department. Although not an ordnance postgraduate, he was a
distinguished naval aviator with a long string of decorations who
brought to the desert Station the personal experieace of nineteen
months of combat in the South Pacific. He aiso possessed a sound
technical and scientific background, having served as Assistant Chief
Engineer in charge of instruments at the Naval Aijrcraft Factory,
Philadelphia, Pennsylvania. For four years he had studied physics at
the University of Pennsylvania and at Temple University.

As the compromise candidate of the Bureaus, Hayward was
expected to reconcile differences regarding the control of the Naval
Air Facility.

To comprehend the complex role of the Experimental Officer, it
is important to recall the two-part mission of NOTS during its first
two years: to build a permanent research and development capability
for Navy ordnance, and to support CalTech’s rocket program.
Burroughs, Richmond, and Sandquist can be identified closely with
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the first part of this mission. The second part was largely delegated

to Hayward by Burroughs.
Hayward’s interpretation of his role given twenty years l:ter is

presented below:

I was the Experimental Officer, and of coursc Captain Burroughs was
the Captain. But [ reported directly to CalTech. I worked directly for Dr.
Willie Fowler and Dr. Lauritscn, I made all the arrangements to do whatever
was required in covering cverything from the spin-stabilized rockets to
aircraft firings. All of the aciuval technical work that was done up there was
done wunder the test request and schedules, all put out by CalTech. Dr.
Fowler was my imm:ediate boss and so was Dr. Lauritsen. Fowler worked
directly for Dr. Lauri‘ser. Fred Hovde was the boss money man for Section
Three of OSRD. The Navy input of course came from the Bureau of

Ordnance.?’

The NOTS-California Institute of Technology team. Left to right: Commander J. O.
Richmond, Dr. C. C. Lauritsen, Captain S. E. Burroughs, Jr., Commander J. T.

Hayward, and Drs. W. A, rowler and E. L. Ellis.

As revealed by the above, one of the prime attributes of the
Experimental Officer was the ability to get along with civilian
scientists and be responsive to their needs, and yet exercise the duties
and responsibilities of a professional naval officer to maintain an
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effective military support structure. A soccial kind of personality was
crucial to be able to function and deliver under a schizoid command
structure, and “Chick” Hayward was such a personality. He became
known as a very human character, who not only was predisposed to
buck the system when it slowed progress, but also was a grand master
in that particular science.

A NOTS organization chart dated September 1, 1944, shows the
scope  of the Experimental [Operations] Department headed by
Hayward (Appendix C). Beginning with a top cchelon comprising
Ordnance School, Pilot Plant, Harvey Field and Air Unit, Laboratory,
Ground Projects and Gunnery, 80 subsequent organizational base
elements are shown on the chart.

That Burroughs was content to dJdelegate respousibility and
authority for so many of the Station’s key functions is testimony
enough to his style of leadership ans' his coniidencs in Hayward. In a
nutshell, the organization worked—and worked well.

While Hayward’s organization ecffectively supported the civilian
technical efforts of CalTech, there was concern that there would be
future problems in having all of the experimental operations in a
department headed by a military officer. Commander James A.
Duncan, the Laboratory Officer, predicted that as NOTS was able to
move into the research and development roles called out in its
long-term mission, there would be difficulties in recruiting and
retaining civilian scientists of merit into an organization where they
would report to military officers for supervision of their technical
efforts. A predominant characteristic of Hayward’s Experimental
Operations Department was that its top echelons were staffed mainly
by young military men subject to frequent reassignments.

Meanwhile, in a wartime situation, the organization ufficed.
After all, the few civilian scientists at NOTS were part of CalTech,
and the wartime program emphasis was on weapon testing.

Hayward established the pattern for an impressive list of
distinguished officers who would follow him as NOTS Experimental
Officer.* Although there would be a decline in the responsibilities
delegated to the first Experimental Officer after the war, the
importance of the position (known as Plans and Operations Officer
and subsequently as Technical Officer) would be preserved.

* During the firr  twelve years of NOTS' existence (uatil 1955), there were six
Experimental Officers of whom five ultimately achieved flag rank. These are: J. T. Hayward
(1944-47), 1. P. Monroe (1949-50), T. H. Moorer (1950-52), T. F. Connolly (1952-54), and
T. J. Walker {1954-55).
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A “REALLY BIG ROCKET”

Much has already been said about the summer of 1944 and its
seemingly climactic significance for the Naval Ordnance Test Station.
Some of this significance relate. to the development of CalTech’s
brand new rocket that had arrived at NOTS for air testing in the
spring. By prevailing standards and aircraft this was a huge rocket,
measuring nearly a foot in diameter.

The rocket had its genesis in “‘Charlie” Lauritsen’s direct and
simple logic. If a rocket 5 inches in diameter could be fired
effectively against small targets by an aircraft, why could not a larger
rocket be developed that could be as effectively employed against
ships heaviei than the destroyers? It could be fired, he believed, from
higher altitudes and at longer ranges than could aerial torpedoes.

Characteristically, Lauritsen discussed the possibi.ty of a “‘really
big rocket™ with various naval officers and his own staff. The
consensus was that the project was worth exploring. The wartime
faraily relationship between the Navy and OSRD was flexible enough
to allow CalTech to develop the original design and proposal without
a formal request by the Navy. Early in March 1944 Lauritsen
presented calculations to the Navy to demonstrate the practicability
of a large-caliber rocket. Captain H. B. “Brownie” Temple was
impressed; as a result, his voss, the Chief of Naval Operations,
directed development of the rocket at the highest priority, since
according to his philosophy, ‘“‘the main strength and offensive striking
power of naval aviation lies in the carrier based aircraft squadrons.”28

Practical considerations determined the size of the mammoth
rocket, which was ironically nicknamed Tiny Tim. There are nc clues
as to why or by whom the nickname was rnosen beyond the obvious
irony that Tiny Tim was one of the mildest and gentlest of Dickens’
fictional characters. The rocket was supposed to weigh less than 1,000
pounds so that it could be carried on aircraft installations designed
for 1,00)-pound bombs. To speed production it was desirable tc
select a size in which there was commercially available sieel tubing. It
was also desirable that the size be compatible with some e>isting
bomb or shell adaptable for use as a warhead. A diameter of 11.75
inches was that of a readily available 500-pound semiarmor-piercing
bomb, as well as the size of a standard oil-well casing. This casing
was in short supply during the war. In an NDRC Summary Technical
Report, Conway Snyder writes, *...we were reduced for a time to
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The “really big rocket”-Tiny Tim.

the expedient of salvaging j{oil-well casing] from abandoned oil
wells.”29

No press was availatie for extruding a propellant grain large
enough for Tiny Tim. For this, as well as other technical
considerations, a historic first in the shape of a multigrain mtor was
designed using four grains, edach weighing about 40 pounds. The total
propellant weight was 149 pcounds, a fact not overlooked by pilots
who foresaw that they would pe asked to take this aloft and fire it
from their aircraft. It was tzss ihan reassuring when the blast from
cne of the completed four-grain motors lifted the concrete roof off
the walls of a static firing b.y at Eaton Canvon and flattened the
walls outward. From that pcint on fullsize motors got their static
tests in the open desert at Inyokern.

By late April 1944 a complete round was successfully launched
from the NOTS ground ranges. But firing a half-ton experimental
rocket from the ground was only one step toward iie vastly more
difficult task of launching it from the air.

Of critical concern in an air launch was the effect of the blast
on the arcraft. Field tests showed the rocket had to be at least 4
feet fro:~ the aircraft before the motor ignited.
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A special ground launcher vor Tiny Tim made of steel gitder was
erected on the desert at Inyolern. A TBF fuselage was placed near
the launcher so that the center of the round was 4 feet from the
openn bomb bay door. Three rounds were firced. The CIT News Letter,
No. 1, May 15, 1944, laconically siummarizes this important test:

Results of this firing 'ead tc the ccaclusion that launching of the
11.”75 AR from aircratt will be possible.

§ i g
t.ﬁ-q.}:-i‘-. s

TBE aircraft used to ground-launch first Tiny Tim rockets.

For five wecks in early summer 1944, testing at NOTS reached
fever pitch in efforts to tcanslate teasibility into practicality. The key
to this was to perfect a launcher for the huge rocket. One was
quickly built: a massive device consisting of twin tubular frames
pivoted at one end in the bomb bay. The round was designed to
swing down on cue from the pilot and fire when it reached the
bottom of the arc. This formidable assembly was «called a
“displacement launcher,” but pilots who saw this aerodynamic
nightmare undoubtedly had other names for it.

For two weeks the Station personnel were treated to the strange
sight of a TBF-first, only a fuselage, then an in-service
model—perched atop a 12-foot-high platform with the engine running.
From some remote location a contact was closed, the displacement
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fauncher would swing violently down, and a Tiny Tim would hurtle
across the desert. Buried in the report of the first such test on June
9 is an ominous notation:
The only injury to the aircraft was to the clevator, cach 1ib of which
buckled about 5 in. fromr the trailing edge. It was thought that this was
caused by reflection of the blast from the ground, and that such damage
would not occur in air firing.30

This blast damage to the TBEF's elevator was wrongly diagnosed
and, although passed lightly over at the time, was clearly the first
harbinger of a later tragedy.

There were some doubts from the outset of the practicality of
the displacement launcher. An alternative method was considered
briefly: simply to drop the rocket as one might a bomb, and have a
lanyard (fixed to both rocket and aircraft) ignite the propellant. To
some the “lanyard method” appeared as simple, and haphazard, as the
displacement launcher seemed complex, and impractical. The lanyard
method was held in abeyvance until drop tests could be made tc show
what happened to a f{ree-falling rocket dropping out of a turbulent
body of air.

In ihe meantime it became clear that a displacement-type
launcher would present many difficulties with certain aircraft, often
requiring major structural changes in the aircraft itself. There was
concern, too, that inaccuracy might result from sudden aircraft
attitude changes in the interval between the release of the gear into
the down position and the firing of the round. Ground tests had
shown that there was a definite pitching down of the aircraft at the
end of the gear’s downward swing. Nevertheless, a decision was made
to use this gear for the first air-firing test of the formidable Tiny
Tim. This test was scheduled for June 22, 1944; Tom Pollock clected
to be the pilot.

Pollock was the master of first firings. He fired the first
forward-firing rockets for the Navy at Goldstone Lake on July 14,
1943. His subsequent firsts included the prototype CalTech 3.5-inch
AR, the S-inch AR, and the first aircraft spinner rockets developed
by NOTS. As commander of AODU-1, he exercised his leadership
prerogative by flying the initial tests on what he termed ‘“‘radically
new installations.” When Pollock felt that the installation was
satisfactory, he passed the project on to one of his pilots.

Thursday, June 22, 1944, must have been a busy day for NOTS
in general and Lieutenant Commander Pollock in particular. There
were many distinguished foreign visitors on board to witness the
important test, including Lord Cherwell, Churchill’s chief scientific
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Distinguished visiiors observe first Tiny Tim firing, July 1944, Left to rights Dr. WO AL
Fowler, Captan  S. F. Burroughs, Jr., Commander D. B, Young, Lord Cherwell,
Licutenant Colonel . Boulton-King, and Dr. E. Lo Flhis

advisor. and Licutenant Colonel k. Boulton-King of the British Army
General Staff. The leadership of the Bureau of Ordnance and CalTech
wias well represented. Pollock later recalled, ™. .. there was an awiul
fot of ‘brass’...at least two captains, Chiet of Naval Operations, and
officers from Washington, BuAcr, BuOrd and heaven knews what clsc,
to observe this test.” Te also recalled his concern for the unknowns
of this particular “first” -he wore a brand-new parachute.3 !

There were to be tour separate tlights of TBF-1 #0:575 during
the day. cach flight carrying a Tiny Tin, whose size never failed to be
the main point of discussion. The first two rockets were to be
dropped inert to test the action of the displacement fauncher; it this
proved to be satisfactory, two further Tiny Tims were to be fired in
fTight. The entire test series was to be photographed by motion
picture cameras carried by a companion aircraft.

For the team of ordnancemen who would load the big rockets
on the TBF, it would be a long, and literally hot, summer day.
compounded by the apprehension of a delayed schedule that might
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subject the impertant visitors and Navy “brass” (¢ undue broiling in
the hot desert cun. Morcover, the ground handling of Tiny Tine had
not vet reached o high level of expertise, and the Station logs of the
time record many lacerations and pinched flingers as the consequences
of untmiliarity with constantly revised launching gear.

Despite Pollock’s robust attitude toward rocket testing, he might
have had things on his mind other than the imminent venture with an
untried rocket of Tiny Tim’s magnitude. Two days before the maiden
flight for Tim, one of his pilots, Licutenant Donald A. “Skinny”
Innes. had died in his FOF-3 while diving onto a target in Salton Sea:
a rocket nad apparently exploded while still on its launcher. Pollock
had flown immediately to Salton Sca and returned to NOTS without
any specific knowledge as to the cause of the accident. Today,
Thursday, while he was airborne and about to drop the first Tiny
Tim, his office would receive a dispatch at 1045 that the body of
Licutenant Innes had been recovered.

The torpedo bomber soon reached its test altitude of 8,000 feet
above the desert, and Pollock trimmed lor level flight. He pressed the
firing control, and the big rocket fell away smoothly. In this inert
drop test, the displacement tanincher had functioned perfectly.

The next drop test also went well. It would be the third test
that would tell the story when the full foree of the largest aircraft
rocket of World War I would be unleashed.

Aloft for that critical third flight, Poilock leveled his TBE out at
10.000 feet and lined up with the bulldozer blade mark on (-1
Range far below. At 1230 he pressed the rocket firing switch. With a
roar. the first air-launched Tiny Tim streaked away.

The exultation of Pollock and ol the watchers on the ground
can only be imagined. At last the potential of the “really big rocket™
could be fully grasped. To the British observers. particularly. here was
a possible weapon to knock out the launching sites of the German
V-1 robot bomb that had struck London five days carlier.

The apparent  success of  the first  air liring  was  quickly
duplicated. In Pollock’s words. borrowed from submariners’ parlance,
the second “‘shot went hot and true.” But immediately after the
firing he encountered  sluggish  controls. Ground inspection revealed
that a large section of on~ clevator was missing.

This failure caused considerable concern. From that point oa
aircraft would be inspected both before and after firings of Tiny Tim.
But whatever the cause of the structural failure, it did not dim the
radiance of the success with the big rocket.
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[ e radiance  spread. imimediately  following the tests, Fowler
oot Da telegram for Pollock to send to Lauritsen, who was in
Washmgton on other rocket business:

HAVE  11HS DAY GIVEN BIRTH TO TWIN TINY TINS WITHOUT

ADVERST FEFECT

(Signedy MOTHER POLLOCK

The next day. as soon as the motion picture 1m of the tedts
was  processed. it was flown to Washington. Tiny Tim’s success
became immediately  appuarent at the highest levels of the Navy
Departiment. The priorities assigned to Tiny Tim development by the
Nuvy Chietf of Staff presaged an even higher rate ol activity for the
busy des:rt Station. primarily 1 further fauncher development for a
host of Navy aircraft (IBM, SB2C, Fol:, F4U). The Army Air Forees
were also ecager to have their A-26, an attack lignt bomber built by
Douglas.  titted with a Tiny  Tim  launcher.  And. aithough the
air-launch feasibiity had been verified. there was still a lot of work
to be done on ballistics determination. fuzes. and a warhead suitabie
for underwater trajectory.

The manifest success ol June 22 was not sustained over the
ensuing three months. The problems centered on the displacement
launcher. Of the service aircraft scheduled for launcher modification,
only the TBF. TBM, and the FAU (a fast. powertul single-seat fighter
aircraft developed by Chance Vought) proved to be really suitable.
The Armyv’s A-26, in particular, was obviously unsuitable, as tests
revealed considerable blast damage to the elevators.

For other reasons, too. the CalTech-NOTS team was teking a
second, hard look at the displacement launcher technique. For
example, there was an interval of nearly one second between release
of the launcher for its downward swing and the firing of the rocket.
This delay was unconscionably leng lor a pilot to hold his sight
rock-stcady on target. Morcover, as had been anticipated, when dhe
rocket and launcher slammed down into firing position, the aircraft
pitched down violently, inducing a considerable sighting crror at a
most critical moment.

There was also the slight, but ubiquitous problem of structural
damage to the elevators that manifested itself in many tests, ground-
and air-fired. It was a problem encountered with different types of
aircraft (ror example, the A-26), and was one that quite obviously
niggled the minds of CalTecn and the Navy alike.

A consensus held that the blast of the big rocket’s propellant
was responsible, and that the solution lay in the proper separation

103



FHE GRAND EXPERIMENT AT INVOKERN

distance betwoen the wreratt and the round s 10 toed s mos! thougln
that the length of the displacemont Froachor was msusficient

Test tollowed  dest all Kimds o tevs o determine the oxact
nature ot the rockets bust, vow o apphed inoan inbinitely varable
seloof conditions: and vs cttect on anaalt stractures s Groand tosts
mvolved  aireratt suspended rom masave crnianes and - perchied on
specidly bt ramps. Bone-tived  cooncoas, ordnancemen, pilots, and
cetentists repeated o osmgle test e diter tmee o wheaey e they el
ey were gethimg close 1o solvng the problenn Repenediv they asked
the questions, “What s the probem? What wre we o gmanst?™ AL
worst, the problem was seen o vanvig deeree of dansge 1o the
plancs @il soructure . sometimes, espectally alter n-launck e o Ty
Tim. there was no damage at A1 NMany of the combat-tonghened
pilots  of AODU-T rended 1o view o bew buckded mibe s vl
danmage. Possibly Divutenant Armitage was one ol these.

Foen s disphicoment deancher developmaont wase guite nterativ,
m tul swing, the monaliv conaidered Tasvard metnod o ac-launching
oy Tun was Decommy morcasingly attractive. Dron tests with mert
rockets nocarly August 1944 atnemed that the dvop o stntude o the
rocket would not be o signahicantny vartabic fector These tests funthe
attirmed  that the rate and cangle of free Talh woere wetormm for any
given airspecd  and  dive ungle Trom the tesi data b coald be
conchuded  that the use of o fanvard Iroon be wireratt to lire the
rocket should previde a reasonably aecrrante Tauach.

The aircratt selected tor the hot™ o oaeses » os an SB2C0 and
the first rwo “Liny Tans tired by the Tanvare drosomethod on August
[7 and TR were suceesstul. Soowae the thira on Aven o 210 But o on
the test ot the tourth Tiny T oo the sime dav, womething wend
terribly wrong At o Thight altade of 1300 toci, e todket diropped
clear and  the lenvard firing tunctioned pertectin as betore at the
proper  displacement  distance  of aperoximateny S deet below the
atreratt,. But os the hornbied zround obhsernvers wat ned the big rocket
ity and speed awoy. the SB2C pidoted by Vrontage suddenty nosed
over mmto a steep dive ond crashied heatlong mto e desert floor.

Wotin minutes, the Assistund Fiight Offiecr at Harvev Field,
Licutenant Floyd Hewsat, wrived at 8-2 ranee inoan N3P wik
doctor as o passenger. Almosi mmediaten. Pollock landed o second
NE-T near the crashy The scene was cppalhng. No osendviance o an

* The NEb was e Ny version ot the Prper 0 cashopre 0 ieht abser voon sl

farsen monoplane wnose shor Linding and take vt run ond Lt Taoon ties made 1 dead ot

invohern tor quick tips out tothe dewert o o
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Crash scene of August 21, 1944 Licutenant John M. Anaitage was killed while test
firing a [y Tim rocket from his SB2C aircraft.

aircraft could e detected in the twisted fraginents bestrewing the
desert sand.

Nothwithstsnding the tragic loss of a warm-nowred, extremely
Likable youag officer, whose carly reporting date of December 21,
1943 made him a respected NOTS pioneer, there was an immediate
questior of grave concern: What had happened? On the vchedule were
numerous air lannchings of Tinv Tim in order to meet the target date
of November 1, 1944 for service testing. Were (herz more such
tragedies ahead? The answer rested somewhere in the fire-blackened
debris of what had been SBC, Serial Number 18248,

As soon as the rumbing shock lifted from the Station, activity
conunued. An entry in the Duty Officer’s log for August 23, 1944,
reads: ‘0820: Licutenant Dibb teok off on first operational flight of
the day. Ammunition authorized to be fired includes 3.5-inch AR,
S.0-inch AR and HVAR.” Tiny Tim wou.d not be air-fired again for
many weeks to come. Instead, there was a feverish burst of
investigative activity. incfuding the use of claborate test sctups with
instrumentation for exact measurement of the forces exerted on the
aircraft structure when the rocket was fired.
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But the first real clue came by happenst.-ce. A Navy chief petty
officer photographei. on temporary assignmeu. from the Hollywood
office to make a training film, happened to get some footage of
Armitage’s plane from the moment ihe Tiny Tim was released and
fired. When analyzed by CalTech’s master of precisicn, Dr. Ira S.
Bowen, this fortuitous piece of film revealed the tremendous negative
g ftorces imposed on the SB2C as it nosed into the desert floor.
Pollock describes the significance of this revelation:

It was a terrific force. Had Jack not been surpiised by this, had he

known 1t was coming, [with] his feet on the dashboard and both hands on

the stick, it is douttful if he could have held the plane from crashing into

the ground . .. it ied to be a “flipper”—something of terrific leverage. 3%

The blackened wreckage yielded a further clue. This was one of
the two trim-tabs fitted to the elevators. Dr. Emory Ellis. one of the
original investigators, later elaborated:

In the design of the plane ... they discovered that they had more trim-tab

area than they neceded, so they disconnected one; just simply fastened one

permanently lined up smoothly with the surface of the uirfoil, and 't the

other one serve as the balance tab which was activated from the cockpit.

The job of firning this other tab so that it wouldn’t move was done with two

metal clips—orie at each end—and when the shock wave from the ignition of

that recket hit the tab it simply forced it out and then the points of the tin

stuck and we found them that way. It just forced it beyond the strength of

these two little pieces of tin that were holding the tab and then it wouldn’t

come back because it was jammed and of course that gave full down

clevator, and down he went with an 8% {[push] out or something like

that.33

Ellis was quick to point out that no blame could he attached to
the aircraft designers for the trim-tab fix, as it would have operated
quite successfully under any nnormal conditions.

In the final analysis, the source of the tragic sequence was a
shock wave caused by the igniter rather than by the propellant. The
solution was now clear. Instead of the 1,200 grains of black powder
originally used, it was found that one fifth of the quantity (235
grains) would do thc job—without the shock wave. Moreover, the
lanyard was lengthened for a greater separation distance between
rocket and aircraft at the moment of ignition.

The death of Armitage had an effect far beyond the loss of a
life and the failure of one test. The accident of August 21, 1944,
marked a difference in the tone and pace of NOTS-CalTech
operations. The feverish pitch of training, testing, reworking, and
flying had pushed the rocket efforts to an unsustainable level.
Henceforth, the pace would be more measured. Impatience would be
tempered with more caution; risks would be better gauged against
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potential advances; technical work would be viewed closer for its
human implications. Why did the death of Armitage have this effect?
In 1944 hundreds of thousands ol young servicemcn were dying in
the wide arena of the war. Three {atalities nad already been
experienced by NOTS in the eight months it had existed.

The Armitage crash had not been the first. As previously
menticned. Lieutenant Innes had lost his life at Salton Sea or June
20, 1944, as the result of a rocket cxploding under the wing of his
FG6F. ‘Three days later, Lieutenant Douglas J. Walthall and his
crewman Wilson M. Keller of Squadron VC-82, attached to MNOTS for
Fleet training, were killed under similar circumstances over the
Inyokern range. Both of the tragic accidents were believed (o be
caus:d by improper rocket ordnanice assembly; namely, the failure to
install a base plug between propelant and warhead explosive.

Nor was the Armitage crush the last of the woeful series of
losses in the summer of 19w, Only 8 days later, on August 29,
Licutenant Robert A. Dibb was flying an FGF Hellcat fighter on a
rocket sight calibration test. He fired a S-inch AR with an inert head
at a ground target from 500 feet altitude. The rocket hit hard and
ricocheted upwards into the path of the FOF, tearing off a wing:
Dibb was killed instantly in the ensuing crash.

Each of these tragedies had its own special circumstance and
meaning. But in none was the relationship between the lives of pilots
and the responsibilities of weapon developais so  dramatically
portrayed as with Armitage. In this case it had been the difference
between 235 and 1,200 grains of black powder. The fact that
Armitage was 4 zestful youth whose impulsive, fun-loving ways had
made him close to military and civilian alike intensificd the message.
as too did the circumstances of the test, occurring as it did at a
dramatic moment in the test program when all eyes were focused on
the scenc of tragedy. The result was the intense realization thut men’s
lives as well as military missions frequently depend on an exacting
discipline, a regulation, a procedure, a small metal base plug, two
little pieces of tin, ¢r 1,000 grains of black powder.

The change of tonc and pace that became evident in August
1944 cannot be attributed solely to the Armitaze ‘and other tragedies
of thai period. It was also part of a general maturing of the Station.
The primitive env.ronment was fading away behind newly constructed
facilities. Answers once obtained by trial and error now camc from
data banks. Therc was a grcwing body of experience to draw from.
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No longer was there a question as to the tactical value of
rockets. Rockets tested and used in training at NOTS were proving
their value in war, and there were even those who dared predict the
end of guns as the primary armament of the Navy.

LATER WARTIME PROGRAMS

There is a hoary cliché that states, “Onc test is worth a
thousand opinions.” In the summer of 1944 the saying was bright
and fresh and certainly applied to NOTS.

The test work so predominated the wartime activities at NOTS
that there were some with serious doubts whetner the research and
development functions called out for the Station in the Secretary of
the Navy’s establishing order would materialize. It was certain that
the test function was critical then and would continue to be so.

Although there were those who supported the research and
development functions, the “test people’” were strongly convinced that
the Station’s role should be limited to testing. No testimony
supporting this viewpoint is more revealing than the statement by
Rear Admiral W. A. Kitts, the self-styled *‘rocket czar,” who also
happened to be Deputy Chief of the Bureau of Ordnance:

This is a rest station and if Captain Burroughs doesn’t realize this, I
will send out some 16-inch guns and make him test them out there on the
desert, so that he will remember that this is a test station.3?

But no one pressed for a redefinition of the future role of
NOTS. It was clear during the war that NOTS was primarily a test
station, not only in name but in fact. Its biggest cont:ibution to the
war was through its rocket test work for CalTech, which was critical
in bringing the new wecapons into battle. But tests were not limited
to rockets. Other significant work included testng of fire control
systems for guns, incendiary bombs, machine-gun packages, proximity
fuzes, and radar. And there was also testing not necessarily geared to
any particular development hardware; for example, studies of aircraft
vulnerability in a diving attack and ‘‘toss-delivery” techniques for
air-launched weapons.

The number of Station projects for the war years was well over
a thousand.3> Of these, the emphasis toward the end of the period
was on Holy Moses and Tiny Tim, two air-launched rockets. There
was still a lot of work to be done on both of these rockets. The gulf
between demonstrating the feasibility of any weapon and empleying it
under combat conditions is traditionally wide. Although the 3.5-inch
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AR (predecessor of Holy Moses) and the S-inch HVAR (Holy Moses)
were in large-scale production and actually being used by the Fleet,
they were not fimshed weapons in the sense that their performance
could not be improved. There was also a need for better fuzes, more
effective warheads, improved launchers and fire control, .nd, most
important, accurate sighting devices. Many more thousands of the
rockets would still have to be fired over the desert at Inyokern
before these improvements could be realized.

Above all, the CalTech scientists nceded data, especially ballistics
information about the fundamental behavior of rockets: their
trajectories, velocity, and dispersion under a host of varying launch
conditions. Until this basic information was acquired, there could be
no meaningful development of improved launchers and rocket sights.
While hundreds of air firings were conducted under simulated combat
conditions, a large proportion of the data testing was accomplished by
use of specially developed equipment at the new NOTS ground
ranges. This equipment took the form of fixed launchers capable of
being set up at any desired angle and complex photo instrumentation
to record the rocket’s flight from launch to impact.

One of the ‘“‘test tools” perfected during the latter part of 1944
is worthy of special mention as it pioneered the technique of
supersonic rocket-sled  testing used by NOTS in later years. The
200-foot launcher was modified so that the test round could be
accelerated on its rail to aircraft velocity by “pusher” rockets. At the
desired speed, the test round was ignited automatically and flired from
a zero-length launcher mounted on the pusher-rocket assembly. The
principal advantage of this high velocity booster, first tested in
October 1944, lay in its capability for tests of fuzes and plate
penetration at impact velocities hitherto obtainable only by forward
firing from aircraft in flight. In addition to saving much precious
flying time (and wear and tear on the men and machines of the
Naval Air Facility), accuracy was improved by the high velocity
booster over that of aircraft firing. Thus, it permitted the use of
smaller targets with a higher percentage of hits.

The main thrust of the CalTech development work and the
NOTS test work in the fall of 1944 was to complete the weapons
under active development and get them into combat. This applied not
only to the weapons themselves but also to the weapon support
systems, One of the priorities was a launcher for Tiny Tim.

At 0800, on Thursday, October 5, 1944, an F4U-1D took off
from Harvey Field with a Tiny Tim rocket aboard—the first to be
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air-fired since Lieutenant Armitage was killed » little more than six
weeks earlier.

The six wecks had been productive; the Tiny Tim igniter
problem had been solved. Now it was back to the business of solving
the residual problem of launching the giant rocket.

Special emphasis was on the testing of the displacement launcher
on the F4U. This priority was a natural 12sult of the selection made
in July of Marine Air Group 51, which flew F4Us, as the unit to be
trained in the use of Tiny Tim against the European launching sites
of V-1 flying bombs.

The Tiny Tim test on October 5, 1944, was successful, as were
dozens of subsequent tests of the displacement launcher on the F4U.
But this success was not matched with other aircraft. For some the
structural modifications bccame staggering. For these aircraft the
lanyard drop method was the obvious alternative, and eventually, even
the F4U was included in the long list of aircraft that adopted this
method.

In addition to this and other launcher work for the Navy, there
was siguificant work on rocket launchers for the Army. Some of the
launchers in use on Navy aircraft could not be mounted on Army
aircraft because of decided differences in their wing structures.

Displacement launcher developed for Tiny Tim (IF4U).
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Brand-new launchers had to be designed. Much of the flight testing of
the redesigned launchers was conducted by a new neighbor in the
desert: the Flight Test Base, Muroc, California. This installation some
70 miles south of Inyokern was the genesis of what was later to
become the huge Edwards Air Force Base—an important flight test
center for supersonic and space flight development. During the war,
however, it was only a field test facility for the Army’s rocket
program, which principally was centered at Wright Field, Ohio, and
Dover Air Force Base, Delaware.

Next on the list of program priorities was rocket sights.
Ironically, in the early days of the forward-firing rocket program,
little regard was paid to sighting devices for the new weapons. It was
apparently considered that the gun platform philosophy of attack
aircraft applied equally to rockets as to machine guns: all the pilot
had to do was point the aircraft at the target and shoot. Tom
Pollock recalled that his first rocket sight was a smail pointed piece
of adhesive tape on his windshield, positioned as the result of
observing the trajectories of a rocket fired from the aircraft on the
ground at Goldstone Lake.

Soon, the Bureau of Ordnance’s excellent Illuminated Sight Mark
8—developed for fixed, forward-firing machine guns in 1941—was
modified for rocket wuse. This was done by adding an adjustable
reflector that permitted the line of sight to be raised to compensate
for the rocket’s greater gravity drop. The main objection to this
expedient stemmed, not {rom inaccuracy, but from the addition of
one more manual task to the many already facing pilots. In mid-1944
the Bureau met that objection by replacing the adjustable reflector by
a sight whose reticle had a vertical ladder of crossbars that allowed
the pilot’s eye to raise or lower his line of sight. Of course the pilot
had to be familiir enough with the different rocket types to select a
particular line on the crossbar. Accordingly, pilots needed sighting
tables that would indicate the necessary sighting information for a
particular plane, rocket, airspeed, dive angle, and slant range.

The CalTech scientists working with Navy pilots and range
officers undertook the job of collecting range data from rocket firings
and reducing them to tabular form. In the process thousands of
aircraft rockets were fired on the NOTS ranges. And as Burchard, the
OSRD historian, points out, “the editorial section of the California
Institute group worked under forced draft to get the results into print
and the tables started on their way to the fighting frc..ts.”36
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As the war progressed, it became apparent that the accuracy of
forward-firing rockets could stand a lot of improvement. The Bureau
was alrcady working hard to enhance the accuracy of fixed machine
guns with a sophisticated system of firc control. The result late in the
war was a gyroscopic lead computing gunsight—the Gun Sight Mark
23--that was almost completely automatic. All the pilot had to do
was keep a constant sight on his target and control an expandable
circle of dots to continually embrace the target’s wingspan (a
rotatable knob on the throttle handle was used).

But where a mass volume of fire from multiple fixed machin:
guns usually compensated for any pilot sighting inaccuracy, the same
was not true for individual rocket nrojectiles. Morcover, the flight
characteristics for conventional ampunition were well-known; those
for rockets were not. Had they been, there would have been fewer
problems in modifying the Gun Sight Mark "3 for rocket use. This
was done evecuad'y, out it was not ready for operational use until
late in the war.

In the meantime, CalTech became entrenched in the rocket sight
development business, applying their specialized expertise and amassed
data toward the design of a rocket sight.

During the last year of the war, CalTech developed four such
sights; each was designated “CIT Aircraft Rocket Sight” and was
given a type number (1 througl. 4). A noted astronomer, Dr. Horace
W. Babcock (later Head of Hale Observatories), developed the first
CalTech rocket sight. Thousands of rockcts were fired at NOTS in
testing these sights. On the first test of the CalTech Type ! sight on
June 4, 1944, the test pilots were reportedly enthusiastic.37

The Type 1 sight never went into service use because Type 2,
following hard upon its heels, offecred improvements. It had a
two-way throw switch that ecnabled the pilot to seiect either of two
kinds of rocket ammunition, cven after he had siarted his diving
attu~k. Neither Type 1 nor Type 2 was a completely automatic sight.
The pilot had to set dials in advance for predicted airspeed and
propellait temperature; he also had to make his diving attack at a
predetermined angle. However, the changes in alfitude, automatically
fed into the sight from a barometric altimeter, continugusly
readjusted the sight and permitted the pilot to fire at any rpoint
within the effective range of his rockets. These early rocket sights,
while crude by modern standards, represented a large step toward
freeing the pilots from what some termed ‘“‘worries.”
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In addition to a whole catalog of weapon projects—Holy Moses,
Tiny Tim, rocket sights and launchers—CalTech managed to include
yet another one in that exceedingly busy year 1944: aircraft spinner
rockets.

The technique of stabilizing the flight of ground-launched rockets
by spinning them—in much the same way as rifle bullets and artillery
shells—was recognized quite carly in U.S. rocket work. A principal
«dvantage of “‘spinners.” as they werce called, was that of size. Finned
rockets need considerable length in proportion to their diameter for
stable flight characteristics: spinners can be much shorter. For
example, the 5-inch finned aircraft rocket was 69 inches long, while a
barrage spinner of the same diameter was only about 32 inches long.
Moreover, as the spinner’s rotation is derived by directing the exit
thrust gases through canted exhaust nozzles, its external configuration
is veritably that of a conventional projectile. Consequently, the rocket
can be launched from a tube. The absence of protruding fins also
greatly simplifies storage, transportaiion, and handling. In view of
these desirable characteristics, it is not surprising that the
ground-deployed barrage spinner rocket became a prime candidate for
aircraft application.

No active program for spin-stabilized rocket development existed
until 1943 when CalTech and Section H of OSRD had independently
started investigations. The first exploratory work on spinners at
CalTech had taken definite form with a request from the Marne
Corps for a spinner that might replace the 75-millimeter pack
howitzer. The objective was to give ground trcops lighter and more
portable wenpons with significant striking power against point targets.
A 3.5-inch spinner rocket was developed; however, it was not
significantly superior to the howitzer it was designed to replace, and
hence never saw service use.

The next member of CalTech’s spinner family was the 5-inch
high velocity spinner rocket (HVSR) developed to give PT boats
greater firepower, particularly against Japanese armored barges sent to
supply and reinforce their island garrisons. The 4.5-inch barrage rocket
(fin-stabilized) had been used to some extent for this cask, but it was
far from ideal because of low velocity and large dispersion.

The first sea tests of the HVSR, held at Terminal Island in San
Pedro Bav off Los Angeles in the summer of 1944, were plagued
with difficultics. However, despite these initial problems, the 5-inch
HVSRs proved to be capable performers, and the Bureau of Ordnance
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mitiated  extensive  procurement ot launchers and rockets. Although
the rockets were ornginally intended for use by LCVP (landing craft,
vehicle and personnel) and LCM (landing craft, medium) vessels, and
even for jeeps. simultancously with the development of the 5-inch
spin-stubilized  barrage rocket. the Navy began development of a
rocket gunboat specifically designed for its use; o design that featured
continuously reloadable rocket launchers.

Initially. three versions of HVSR were planned. cach with a
dirferent range: 5.000. 2,500, and 1.250 yards: however, it was the
cope o with o high-capacity head and o 5.000-yard range that was
completed st and rushed into service use. This rocket ultimately
distinguiched itself in support of the troops hitting the beaches at Iwo
Jima and Okinawa.

In  coxperimenting  with  forward-firing  spinners, the rocket
designers also took into account the seemingly greater advantages of
fin stabilization for aircralt rockets —highly effective under air-launch
condhtions when the rockets had a considerable forward velocity even
betore they leit the launcher rail.

There was also an early recognition by the United States of a

isic problemt inherent to the use of spinners as aircraft rockets: a
problem  that  essentially  centered on  installation of fixed tubular
Limnchers  an high-performance  aircraft.  These iavachers reduced
amspeed  and  impaired  aircraft mancuverability. A major significant
program for NOTS during the last year of the war was to solve this
probiem and subscquently to develop a successful spinner aircraft
rocket.

Unlike Holy Moses and Tinv Tim, CalTech’s aircraft spinner
rockets never acquired fanciful nicknames. Instead, they fell prey to a
raundane, although complex, system of rocket designations. A glimpse
at the list shows the broad range of use for the family of spinners
under development.

Surface-fired spin-stabilized rockets:

HCSR for high capacity (medium shell thickness,
maximum HE)Y,
GPSR for general purposes (thick shell, L),
CnSR for common (semi-armor-piercing, HE),
SmSR for smoke (thin shell, FS or WP smoke),
CWSR for chemical warfare (thin shell, chemical agents), and
PySR for vyrotechnic (illuminating flare).
Air-fired spinner rockets:
CASR for common,
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GASR for general purpose, and

PASR for pyrotechnic.38

Ironically, one of the uses first contemplated for aircraft spinners
in the United States was a simplistic reminder of the first use of an
aircraft-fired rocket; that is, a rocket fired backward, or “retrofired.”
But where the MAD retro-weapon was a rocket-decelerated device
whose net result was a vertically falling antisubmarine weapon, this
early aircraft spinner rocket was to be fired backwards from the tail
turrct of a bomber against pursuing fighters. This was a real need as
the latest German Messerschmitt 252 jet fighters, armed with heavy
nose guns, werc aticcking our bomber formations from astern beyond
the protociive range of the ‘ail gunner’s 50-caliber machine guns.

Unfortunately the CalTech development of the retrofiring aircraft
spinner did not provide a solution. Tests at NOTS showed dispersion
in retrofirings to be very high, and the spinner behavior was erratic;
hence development was nos completed.39 From the evidence available,
it seems that NOTS attempted to design and install a turret launcher
on a B-25 aircraft. Lieutenant Eugene A. (“Gene”) Valencia was the
project pilot. Similarly, Dr. Babcock was thinking in terms of a tail
launcher for use in B-17 and B-24 bombers as defensive armament.
Some testing of an experimental tail-turret launcher (designated
X2R-1) was conducted early in 1944, But the priorities for
backward-firing spinners gave way to the greater need for
forward-firing aircraft spinners.

The first forward-firing aircrafi spinners tested at Inynkern were
fired from an F6F-3 aircraft on October 7, 1944; the aircroft was in
a three-point attitude on the ground. Launcher tuves made of 4-foot
Dongths of 6-inch-diameter steel pipes were attached to the fighter’s
wings in place of the more conventional zero-length Jaunchers.

Eight rounds were fired in this first ground test. Visual
inspection revealed no damage to the aircraft, except some small
dents, and the ‘'auncher itself was undamaged. More importantly, the
rocket’s flight appeared to be reasonably true, with a final dispersion
that, although greater than that of fin-stabilized rockets, was not
unduly large. This was not the case thice days later, on October 10,
when it was decided to test the aircraft spinner in flight. Pollock
recalls that his launch aircraft used for this test was a PV-1.

It would be an understatement to describe the results of the first
air test as ‘“‘disappointing.” They couldn’t have been worse. Even the
usually imperturbable CalTech report writer found it difficult to
mitigate the spinners’ wretched performance: ... the rounds left the
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aircraft ir a wide spiral which increased in diameter, finally reaching a
diamewer o1 50 feet ... at the end of burning, cevery round began to
tumble, rotating in a vertical plane. .. dispersion along range was
observed to be iarge (from 300 to 600 feet). .. lateral dispersion (400
to 500 fteet)...several rounds were observed to cartwheel along the
ground for va.ying distances up to 400 feet.”40 It was devastatingly
clear that forward-firing aircratt spinners represented a brand-new ball
gane.

CalTech scientists knew a lot about rocket ballistics. They had
acquired enormous volumes of data, and had, in fact, “written the
book™ about the subject. But aircraft spinners were radically different
from fin-stabilized rockets: a new book would have to be written.

Burchard describes spinner development as “probably the most
complicated project which the California  Institute  group
undertook.™ ! The CalTech group investigating the erratic behavior of
spinners was headed by Clarence Weinland. It becane known locally
as ‘‘the Spinner Society.” Lqually unofficial was the NOTS nickname
bestoved upon the spinner: “Willic’s Whirling Wocket” (for W, A,
Fowler). The true complexity of the spinners was fuliy realized when
the investigators began ‘o contront all the interacting variables that
could adversely wffect ite flight when launched from the air: dynamic
flight forces imposed by ithe launch aircraft. the length and reictive
axis position of the launcher tube. spin rate of the rocket, the
rocket’s aerodynamic state of balance, and even a critical wind cifect.

In order to understand, measure, and design for these ind other
variables, the business o, collecting observed information  would
require additicnal thousands of air firings on the NOTS calibraicy
ranges. It would also require new methodology and  new
instrumentation  devices: specitically. a device that could record a
spinner rocket’s flight from launch to impact. as seen from the
rocket’s point of view. Dr. Ira Bowen, working with an idea of
another CalTech scientisi, W. R. Smythe, developed such a device and
called it a “solar yaw camera.”

This instrument, essentially a pinhole camera, was mounted as
the nose section of a spinner rocket and began operating as the
rocket fired. The rotational moeovement advanced a  film  strip
continuously past the light-admitting aperture, realizing onc exposure
for each rotation. The angle of the sun’s rays striking the film
produced lines of varying lengths. Analysis of these lines resulted in
complete position information about the rocket at any moment
during its flight. Thus, the sclar yaw camera made it possible to
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Courtesy Millikan Livrary, California Institute of echnology

Dr I 50 Bowen, Professor of Physies at the California Institute ot Technology, and
inventive venius tor sovket test instramentation,
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estal ¢+ a base line of data for a particular round’s shape uand
balance. and  when  augmented by known trajectory  information,
cnab.ed o determination of  acrodynamic lorces dwring and  after
burning.

New  bstrumentation and  experimental  technigues helped  otve
many ol the spinner’s problems to such an extent that by 1he erd o!
the war. a torward-tired S-inch spinaer would be developed that was
at least as accurate as the best of the forward-fired tin-stabilized
rockets under certain conditions. But many problems would remain
unsolved. Prime  among these was the old fumuliar ogre ol rocket
development  launchers.

In its simplst terms. a spinner launcher was just a tube, like a
gunt barrel  that could be hung on conventional pylons or ordnance
racks underneath a wing or fuselage. But the new breed of aircratt
were not being designed for such appendages. These were  the jet
aireraft  that  were beginning to  emerge: aircraft that were hishly
dependent upon o smooth acrodynamic configuration for maximum
performance. Concerning the effect of externally mounted ordnance,
it may be recalled that ihe first 70-inch launcher rails reduced the
airspeed of the recoubtable old TBIY by many knots. The answer, of
course, would be to mount the tubes internally, cither in the wing or
fuselage. But this solution implied almost a total redesign ol the
aireraft structure, and the practicability of this rested in the future.

But what of the tuture? There were many who pondered it in
the last m aths of 1944 as they contemplated a new year- America’
fourth vear ol war,

Ostensibly, the war was going well, and there was o new
confidence 1w the American fighting man and his weaponry as the
cffensive was pressed with new viger in both theaters.

Following the spring landing in Normaady and the subsequent
landing in the French Mediterrancan, the Allied Forces were on the
Continent in massive numbers ready for heir drives into Germany.
Heavy aerial bombardment aimed at Germany’s industrial heart was
gathering ever more moimentumn,

The progress of the naval wuar, too, was realizing success after
success for the U.S. Navy as the favorable tide of battle pressed
irrevocably toward the Japanese homeland. Victories at Saipan, Guam,
and the Battle of the Philippine Sea. which marked the end of
Japanese carrier power in the Pacific, presaged the inevitable outcome
of the long hard conflict.
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And in the theaters of war there was a burgeoning recognition of

At NOTS Inyokern, there was also concerii {>r the future cf
military rockets after the war. Much of this concern was focused on
the survivability of the desert Station in the postwar years as a center
for the further development of rockets and research leading to other
advanced weapons. Most recognized that a key factor in any such
speculation was the planning and quality vested in the construction of
facilities—test ranges. workshops, laboratory, and a community.
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Boomtimme Construction

Although construction was second in priority to operations, there
was nothing secondary about the wartime construction
accomplishment of NOTS, particularly the spectacular growth of the
first year. Homesteaders who hal struggled for years under difficult
conditions to build meager homes and dig wells regarded it as a
miracle of the desert. Where there had been little but creosote bushes,
tumbleweeds, and sand, the progress of a few months revealed a
sprawling station with hundreds of buildings and facilities under
construction—test ranges, launchers, instrument stations, and utilities;
and a brand-new town beginning to be carved out of the desert.

The wartime construction of NOTS embraced three distinct
phases: the initial planning and erection of temporary facilities, the
construction thrust of calendar year 1944 when most of the
temporary and permanent facilities were built, and the last phase
comprising a wind-down at the end of the war. Phase 1 was covered
in an earlier chapter; the focus here is on Phase 2, which outstripped
all subsequent construction eras in the history o7 NOTS.

PERMANENT VERSUS TEMPORARY STRUCTURES

As the United States took the offensive in the European and the
Pacific Theaters, thinking also shifted more toward the future
peacetime Navy and long-range ordnance needs. Officers who had
witnessed the nation’s traditional peacetime disinterest in ordnance
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experimental facilities were prone to consider the moral of the Three
Little Pigs, and the differences between houses of straw and stone.
Consequently, in respect to NO'IS, there was a decided shift toward
building permanent structures, and stubborn resistance began setting
in toward starting any more temporary buildings than were absolutely
essential. Byrnes and Burroughs led this shift.

As noted previously, Burroughs progressively came to regard the
new Station as an ‘“‘American Peenemiinde.” Military reports were
being received of Germany’s secret rocket base where the formidable
V-2 rockets were being developed. Burroughs later described his
conviction that the United States needed an equivalent to
Peenemiind:, “where you could build, design, develop weapons in
secret so that nobody knows what the hell you're doing . .. [we] felt
that we needed the whole laboratory, the shops and the tools to do
the whole job there because you can’t farm things out if you are
going to keep things quiet.”!

But the new emphasis on permanent structures ran counter to
another new trend, concern over rising costs. It was inevitable that
the specter of cost would rise to haunt the planners and builders of
NOTS and pose the first real threat to the realization of a permanent
Navy research and development center. Shortly after Captain O. A.
Sandquist took over as the Officer in Charge of Construction, the
first realistic cost estimates were appearing: stark indicators to point
out the differences between temporary and permanent structures, and
the fiscal consequences of constantly revising a wish list.

Of course, the $160,000 “Navy Vessels” money initially
committed by the Bureau of Ordnance to start the ball rolling was
patently a token payment. However, it was generally acknowledged
that the $9,500,000 obtained for the Station through the Public
Works Appropriation Bill (passed at the end of 1943) was quite a
respectable sum. Yet, even as the Secretary of the Navy released these
funds to the Bureau of Yards and Docks (February 1, 1944), the
estimated costs of the apprcv:d facilities had already reached more
than $22,000,000—-considerably more than double the congressiona!
appropriation.

The problem of the deficiency being greater than the authorized
funds was further compounded by Burroughs, Sandquist, and the
CalTech scientists who kept adding requirements as their on-site
perspective and reports of rocket usage in the war gave them = f{uller
comprehension of the needs. The Bureau of Yards and Docks
reported on January 27, 1944, that the “facilities submitted by the

124



BOOMTIME CONSTRUCTION

Field” represented an increase in the scope and, if approved, would
bring the total cost up to $23,739,473 and the deficiency to more
than $14,000,000. In view of this, the Bureau felt it did not appear
“‘advisable from a planning standpoint to proceed with permanent
construction until the scope of the work had been defined.”2

As the $9,500,000 appropriation was sufficient for the wartime
facilities and a permanent research and development establishment of
limited scope, the brunt of the question was whether or not the
Bureau of Ordnance had the determination and the resources to go
ahead with its plans for an uncompromised, complete, and permanent
R&D center. The new Chief of the Bureau of Ordnance, Rear
Admiral George Hussey, following a brief visit to the Station in the
midst of a howling sandstorm,3 reaffirmed the decision to go ahead
as originally planned. He instructed the Bureau of Yards and Docks
to proceed with the particular construction that could be
accommodated within the available 39,500,000 and declared that the
Bureau of Ordnance would separately sponsor the remainder of the
project. Hussey honored his commitment to aid in the sponsorship of
NOTS. On April 18, 1944, he wrote to the Chief of Naval Operations
requesting $14,206,217 for Inyokern. Hussey’s suggestion was to add
$7,750,000 to the 1945 Public Works Appropriation Bill, and use
$6,456,217 from Burecau-sponsored funds in the 1944 Supplemental
Public Works Appropriation Bill, “. .. available after provision for
Bureau of Ordnance contemplated construction projects and a
reasonble allowance for unforeseen projects during the remainder of
the fisc.' year.”4

On February 24, 1944, a letter of intent was issued by the
Bureau of Yards and Docks for a cost-plus-fixed-i:e contract with a
combination of construction firms for what would be the principal
contract for construction of the Station’s permanent facilities.
Contract NOy-9088 was a flexible agreement betwcen the Navy and
the combined firms of Macco Construction Company, E. S.
McKittrick, and Morrison-Knudsen, Inc. Official approval cof the
contract would be forthcoming later, but work sta:ted immediately
with the letter of intent.

A second contract, NOy-9048, was let in the same period to the
group of Stafford, Davies, and Gogerty (mentioned earlier), for
architectural and engineering services pertaining to all construction
improvements.

Twenty-two years later Sandquist credited miich of the rapid
progress of the wartime building to the arrangement whereby selected
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contractors were able to work on a fee that was based on the
percentage of the total costs and renegotiated at major stages.
According to Sandquist, the Station could not have been built under
the kind of competitive bidding followed after the war.”

One of the most significant impediments to building encountered
by Sandquist in the early days at NOTS was the samec one his
predecessor, Captain A. K. Fogg, had experienced: nobody can buld
from vague requirements. Firm plans, duly approved and signed off,
were necessary. For the NOTS laboratory, these were not immediately
forthcoming.

DESIGN PROBLEMS

When the committee of Bureau of Yards and Docks designers
and the NOTS Laboratory Officer, James Duncan, returned from their
tour of the nation’s laboratories, they made their proposal to the
Bureau of Ordnance for not one laboratory but a number of them. If
the Bureau wanted to do the many kinds of research that were being
done in the laboratories visited, the committee would recommend “a
laboratery for physics, a laboratory for chemistry, a laboratory for
electronics, a laboratory for electrical engineering, a laboratory for
metallurgy, a laboratory for plastics, and a laboratory for explosives.”
The committee further proposed that each laboratory building be
“separate and distinct .. .spaced far enough apart so that no work
being done in any one of them could interfere with work being done
in any other.”6

The Bureau of Ordnance took a hard look at the overall
proposal and at once eliminated the plastics laboratory. This decision
was based on the fact that exising facilities could take care of the
Bureau’s needs in plastics research. They also decided that the
explosives laboratory should be located at some safer distance away
from the main laboratory complex and later dropped the explosives
laboratory. After many discussions with the Bureau of Yards and
Docks, a complex of six separate laboratories was agreed upon; they
were to be devoted to physics, chemistry, electronics, electrical
engineering, and metallurgy, with one for general use.

Next, the Bureau of Ordnance scrutinized the laboratory layout
that wus wvart of the proposal and saw the buildings arranged
concentrically about a central facility connected by long passageways
like the spokes of a wheel; the passageways were to be open but
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protected from the sun by a light roof. Duncan and some Bureau
planners had something to say about this design, as they had recently
returned from Inyokemn and had experienced firsthand one of the
Mojave Desert’s environmental spring specialties—a howling,
sand-packed windstorm. Understandably, they were disturbed by the
prospect of walking at the mercy of such elements in the open
passageways between the laboratories. Accordingly, the layout was
changed to an arrangement of six wings extended from a long central
corridor, three on a side.

Interestingly, the same ‘“‘wheel-spoke” designer from the Bureau
of Yards and Docks appears to have drawn the original layout for
both the permanent Administration Building and the Station
Dispensary. A more conventional layout was adopted for the
Administration Building about the same time as .he one for the
laboratories. The proposed Station Dispensary layoit, however, was
changed when the NOTS Senior Medical Officer, Commander M.
George Henry, vociferously conveyed deep emotions “that my patients
would dic of pneumonia on the way from my surgery to their ward
bed unless they closed in the Jong connecting corridors to piotect
from the cold wind.””

In the original Bureau of Yaids and Docks proposal, each of the
individual wings 1n the main laboratory was a different size,
determined from the average amor:nt of space devoted to a particular
discipline in the laboratories that were visited. Since this size
determination was entirely arbitrary, and since it was impossible to
forecast the relative importance of the various types of reseirch to be
done at NOTS, the Bureau of Ordnance requested Yards and Docks
to design all wings approximately the same size. Moreover, it was
decided to make them more or less interchangeable cxcept for the
cheniistry and metallurgy facilities. It was felt that the special needs
of those (in terms of chemical benches, hoods, and furnaces) were
sufficiently specialized to make devinite selection of the wings in
ad-ance.

But the decision to make all wings the same size fell short of
stating exactly what that size should be. Not even Byres could
answer this one, and in one of his internal memorandums to the
Bureau of Ordnance’s Director of Research (Captain William M.
Moses) on March 23, 1944, he wrote:

It is the opinion of Ad3 that is next to impossible to accurately
compute what should be the physical : of the laboratory at Inyokern that
will satisfactorily meet the future needs . the Bureau.8
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In the same memorandum, Byrnes acknowledged the usefulness
of the *‘reliable data” obtained by Duncan and representatives cf the
Bureau of Yards and Docks in their inspection tour of the nation’s
leading laboratories. He continued by saying that the data would be
used to “develop the Inyokern Laboratory to ‘spread eagle’ all
sciences by its general arrangement [and] approximate sizes of the
various scientific divisions and services.”

But apart from discussing the relative sizes of comparable
laboratories, the Byrnes memorandum is interesting because it reveals
a general philosophy regarding the laboratory and a rcason for careful
planning at this early stage of the game:

Supplemental to the consideration of the adequacy cf the laboratory

in size, facilities, and arrangement for meeting the Navy nceds, thei» is the

further consideration that there will be little nope of attracting to the

laboratory scientists of adequate stature if the laboratory is mediocre, With

emphasis after the war on developments catering to civil peacetime needs, it

is going to be difficult enough to get the proper men but with a mediocre

laboratory, it will be impossiblc."

But the considered detriment of a “mediocre™ laboratory in
attracting top-flight technical and scientific personnel was not the
only cloud on the horizon. Where would they and their families live
and play? What about schceols for their children, churches, shopping
facilities? Some answers to these questions were evolving in ¢ modest
Quonset hut at China Lake.

COMMAND POST

The sccond tew porary NOTS headquarters building shared one of
the unusual qualities of its predecessor at Harvey Ficld as it provided
both office and living quarters. These were shared by Burroughs and
his new Executive Officer sohn Richmond. Office (urniture consisted
of a desk, a long, low table for reviewing plans, and a group of chairs
and a coffee table in one corner .or confercnces. The rear of the hut
was partitioned into small areas for a mail-order shower stall and
washroom. Heating was provided by one heater in the center of the
hut. The hut was strategically located, as the Officer in Charge of
Construction had a similar hut only a half block away that comprised
his quarters and an office for the drafting section. Building plans were
dra ted in Sandquist’s hut and then taken to the Burroughs-Richmond
hut for review and approval. For most of the facilities, this was all
the approval needed; so it was a quick step irom design to
construction.
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N 3

First Headquarters buildings at NOTS, China Lake, circa April 1944,

These were but two of about 60 Quonset huts eventually sited
in the first temporary headquarters area on what is now Halsey
Avenue, The plan was to operate from this area during the main
construction period until the permanent Administration Building and
the first quarters for senior officers were completed.

Some of the other structures that went up in the temporary areu
included a large water tower, a sprawling ship’s service including the
“Desert General store,” a first-aid building, a photography hut, a
mess hall, 13 barracks, a temporary administration building for the
Navy and CalTech, and an administration building for Navy
construction and contract personnel.

Although the pressures were great to recalize immediate goals at
the possible expense of long-range planning, adherence to certain basic
principles allowed a semblance of order in the construction. The
temporary headquarters and the construction camp were located away
from “he permanent headquarters and housing areas. Also, Burroughs
resisted all attempts to develop housing vutside of the planned central
community. Areas of open land were planned to be preserved within
the housing areas to minimize the hazard of fire, and to give space
for future expansion. Similarly, space corridors were kept betveen the
Station community and the outside community for future ilexibility:
a bit of far-sighted planning that paid dividends in the future
development of Burroughs High School, Pierce Elemenvary School,
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two separate housiny developments, a shopping center, and a
community park. Al  major permanent business, social, and
headquarters facilities were planned along a central street that is now
Blandy Avenue. And the loc'l command was exerting all the influence
it could for permanent structu.=s.

Despite the chaotic appearance of the construction work going
on outside the headquarters hut, the plans being prepared inside held
promise of better days to come. Unlike the early Indians, explorers,
and prospectors who drank at Indian Wells and then pushed on, the
naval officers in the small Quonset hut were laying the foundations
for the Navy’s permanent stay in Indian Wells Valley.

SOME CONSTRUCTION HIGHLIGETS

A “nail-by-nail” description of the building of NOTS would be
ponderous. However. a few construction aspects are appropriate to
provide the perspective necessary to underciz:d this period of NOTS
history.

Burroughs once commented that the fir-t mistake at NOTS was
in starting construction by scraping off the bu'hes from large plots of
land on the windward side of the community. With the ground cover
gone, there -vas an unlimited supply of loose g:~und with which the
desert wind' could sandblast structures, automobiles, and people. The
stories of arly san<-torms are legendary. The old-timers called it
“termination weather!” As one stated, ‘‘Due to so much of the desert
being torn up, when the wind would blow, which it almost always
did towards the end of the weck, men would come into the office in
droves to terminate, after working just a few weeks.”!9 Another
postulated, “It seems the wind blew much harder during the early
times of NOTS...the wind would pick up from the bare ground
tons of sand to throw at us. At times [it] blew so hard and long we
got so used to leaning against the wind ... that if it had stopped
suddenly, many people would have fallen flat on their back or face
depending on which way they were trying to go.”!! While the
retrospect of a quarter century tends to soften the recollection of
“termination weather,” to some the memory is still harsh. “When the
wind blew hard, it was like a blast furnace wi*h sand, or an ice flow
with sand.” Women employees had to wear slacks “lo avoid being cut
up on the legs by sand.”

A second source of early-day irritation was the endless maze of
open ditches. In one progress report on the steam and hot water
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Iypical construction at NOIS showing one of many inconveniences the open trench!

distribution work, for example, there were 34,424 feet ol trench
opened in the same period that 11.889 feet of pipe were laid. The
operi trenches greatly interfered with other operations, as well as
aggraviting the blowing of lcose sand.!=

Three batching plants were set up to supply the transit mixers
for the tons of cement that went into the building of (e Station.
Loost cement was received in oulk over a railroad spur from
Inyokern specially built by the Navajo Indians. It was also brought in
by tank trucks and stored in large silos.

To supply electricul power for construction, a special substation
was set up by the California Electric Power Company ncar the
Station’s west gate. Temporary power lines were strung throughout
the construction arca in netwosks that frequently resembled spider
webs in respect to their amount, but without the logical and aesthetic
symmetry of arachnid design.

At ranches taken over by the Station there were water wells.
Some produced potable water: others produced water only (it for
construction use. there was a constant problem of having to truck
water to varicus areas on the Station. and this was relicved only
slightly by laying 3-inch steel pipes on the surface for distribution. To
supplement water from the wells, a 6-inch-pire conncction was made
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to the Los Angeles aqueducet some 12 nuldes from China Lake. A
major  problem  was  the  Station’s  carly lack  of sewage  disposal
facilities. In time a sewer svstem was developed. but portable privies
dotting the landscupe were the main solution. !

There were a few existing roads. but none was adequate for the
upsurge  of traftic. New roads had to be built. A Targe asphalt plant
wis set upoand o opitowas dug o west of the main gate o supply
naterials for rhe roads.

At the beginning, the onhy telephone line cornecting NOTS with
the outside world was a private one that the electric company strung
on an abundoned power line. The end instrument was located i the
seneral store in Invokern, and cven a key person like Fmory Ellis had
to wart hours to make o wall o CalTech., The single line was
augmented byothe addition of an wmy ficld-telephone system on the
saimie poles. And aate i the construction period another lise was put
m atong the ratlroad.

Fhe remoteness of  the Station Trom any  large labor source,
together with  the magnitude of the construction task. imposed  the
mmediate problem of shelter not only for the Navy and Cullech
personnel but also for the construction workers numbering up  to
7.200. To accommodate them, one of the fust undertakings was to
butld a construction camp: a small ity consisting of 162 bunk houses.
39 fatrine buildings. 9 barracks for  toremen  and  engineers, 14
Quonset huts, 2 large warchouses. 2 mess hall buildings. S secrcation
buildings, I open air theater, and a boxing ring. The combined
housing and  messing  tacilities of the construction  camp and  the
tewporary  headquarters,  when  completed.  were  adequate (o
accommodate the burgeoning population of China Lake. In Octeber
1944, not quite a year ~fwer the founding of the Station. the
population wus approximately 8,000,

THE LABOR FORCE

The most perplexing problem for the construction contractors
was recruitment of labor: and having induced workers 1o come to
remote desert area. further inducing them to stay.

Military personnel reported to the Station under orders and
generally accepted the untamed environment as just onc of many
varicd fortunes (or misfortunes) of service life. CalTech personnel
were generally a highly motivated group of professionals prepared to
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serve wherever they could most benefit the war effort; however, there
were even some among them who resisted Inyokern duty. But the big
problem was with the large number of the laborers required to
physically build NOTS. Under conditions of a nationa' labor scarcity,
the average laborer readily felt he could serve the war effort quite as
patriotically in  the metropolitan areas without taking on the
uncomfortable role of a pioneer opening up a frontier. There was a
patent need for special incentives, a fact that was clearly recognized
by the lncal NOTS command, the Bureau of Ordnance, and the
Bureau of Yards and Docks, but not by those who w:re in a position
to sct national priorities.

The Chief of the Bureau of Ordnance requested that the Burcau
of Yaras and Docks obtain a class “A” labor priority rating. Although
this special priority rating was not obtainable, the Burrau of Yards
and  Docks assigned the best priority it could within its own
programs.

Lack of a class “A” national priority was not the ealy reason
for the NOTS labor problem. Althongh the Station was 150 miles
from Los Angeles anud in the totally different geographic cnvironment
of an undoveloped desert frontier, it was ofticially classified as being
within the labor recruiting arca of that city. Los Angeles. however,
with a host of active defense plants that offered lucrative jobs in an
attractive  metropolitan  area, woas  raturally one of the poorest
recrutting field, in the nation. Failure to get labor for NOTS from
this area necessitated a large ‘“‘vigorcus recrnitment program’ on i
nationwide  basis.  While the recruitment rate of this program was
satisfactory, it was sc largely because it previded a means for many
workers with families to have their travel expenses paid to California.
All they had to do was report at the job site and begin work.
Thereafter, there was no legal way to ensure that they remained on
the job.

It is interesting to note that no special inducements were offered
for work at NOTS except for a few selected skilled tradesmen who
received free meals and lodging. The absence of any kind of living
accommodation for families. other than off-Station trailer camps, was
just one additional reason why most potential recruits preferred
working in the metropolitan arca. It also helps to explain why the
construction contracts operated well below the estabhshed personnel
ceiling most of the time.

An early unpublished history of NOTS by Liecutenant Robert W.
Leach describes the early labor as being “deficient both as to quality
and quantity.”
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Concerning queantity, progress reports for the main NOTS
construction contract (NOy-9088) show that by October 1, 1944,
more tharn 6,500 people were at work; by December 15, the figure
had risen to 7,200.

Absenteeism  was especially bad before or after the weekend
break; many would leave work a day or two early, and others would
fail to return on Monday. At times this necessitated a hasty
reorganization of work gangs. Also, many contractors operated cn a
schedule of “‘twelve days work—two days off”; this made for
incredible  “‘binges” on the two days off, incapacitating a large
percentage of the work force.

The clearest indication of the magnitude of the labor problem
vas the ratio of hirals to persons actually on the job. Although there
were never more than 7,200 on the job at any one time, more than
24,000 persons were hired within one eight-month period.

As to the quality of the labor, the early historian said it was
“considered to be only poor to fair.” He reported that very little
local labor was available and the labor imported from outside had
been “fairly well screened as to quality.” Unfortunately, the NOTS
contracior received what was on the coarse side of the sieve.

Warisime conditions and remoteness of the location cannot be
used as an excuse for all the labor shortcomings. The recruitment
program itself laid the seeds for many problems. For example,
congitions at NOTS were flagrantly misrepresented to prospective
construction workers. Leach gives an example wherein tlic name China
Lake (from the dry desert playa) was misused. 3

One man arrived at Inyokern with his fishing boat which he had
brought all thc way from Pennsylvania. He hud been told that there was
excellent fishing in the vicinity. He had been brought at government expense,
but he stayed less than one week., Another man from the middle west
arrived with the understzanding that he w uld be able tc commute daily from
Pasadena, where he had planned to live with relatives.

Leach comments further

These are not isolated cases. Literally hundreds arrived expecting to
live in a lush, green well irrigated valley, complete with Southern California’s
much touted sunny weather. Consequently, they were appalled at the
conditions that met their eye in the bleak, dusty desert of the Indian Wells
Valley.

Quite naturally they left almost as fast as they ar:ived to take more
attractive jobs in the aircraft industry or the shipyards. They felt no
compunction about leaving in spite of the free government transportation
they had received. As a matter of fact, most of them left disgusted, and
with a r~eling that they had been cheated.

Accordi..g to Leach, another serious fault of the recruiting
program lay in the fact that no physical examination was required.

He reports:
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...prospective employees arrived in  all conditions of physical distress.
Venereal disease and pulmonary disorders were especialiy common. Some
arrived barely able to waik through the main gate under their own power.
This, naturally, crevted a tersific social problem, which was never solv:d and
continues even today [1945].

Concomitant with the hiring problem was that of security. Due
to the extreme urgency of the construction program, it was
iupossitle to conduct exhaustive investigations of cach man befere he
was  hired, It had to be done afterwards and usually was not
complcted until he had been on the job many weeks. Leach observed:

Reports of investigaticns showed that a far too great percentage of
employees had criminal records ranging from numerous arrests for
drunkenness to convictions for grand larceny and rape. Those in the latt
categories were fired as soon as discovered, which added to the aircady nigh

labor turnover.

Judge Ardis Walker, who faced between 30 and 4G criminal cases
ach Monday morming, estimated that 60% of the people had a
criminal record and stated, “Many of them were sent there as a
condition of probation to help build the base.”16

Complaints that contractors were not providing adequate housing
and messing facilities were among the forefront of problems. The
following is Leach’s account of the legendary NOTS “Bacon and Egg
Riot.”

Trouble finally developed on the morning of May 17, 1944, when the
men in the second seating at the mess nall (plumbers and electricians)
refused to eat the meal that was served them. The commissary steward, 10 an
effort to placate the men, asked them what they wanted to eat. They
demanded bacon and eggs which wz  then served. As soon as the men had
finished and gone to work, the word quickly spread among the construction
crews that a tavored lew had been served bacon and eggs for breakfast. As a
consequence, men all over the Station pulled off their work and by 9:30
A.M. approximately 1,000 men were milling around the mess hall demanding
bacon and eggs.

Captain Sandquist and Mr. Case made personal appeals to the men to
remain orderly and go back to work, following which an open air discussion
was held regarding the pioblems of the men. Both Captain Sandquist and Mr.
Case »ssured the strikers that stenuous efforts were being made to improve
mess hall conditions. An aftermath of the strike was that the mess hall
served bacon and cggs until nearly noon when the men returned to work. 17

SUPFLIES AND SABOTAGE

In addition to labor priority problems, there were difficulties in
obtaining construction supplies and equipment. Many were the
irritating delays in obtaining building materials, particularly those for
electrical, heating, and refrigeration systems. Often the completion of
a badly neceded facility was held up, and an otherwise unnecessary
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temporary facility had to be constructed on a stopgap basis. Original
designs were based on conservation of critical materials and not on
economy; and when construction started, the materials used were
often those within rcach at the time regardless of design or cost.

The supply problem was greatly complicated by the magnitude
of the job. Huge quantities of materials had to be stacked on the
open desert at widely separated sites. A unique feature of the early
NOTS terrain was that, with a little zigging and zagging between
creosote bushes, a truck could go just about anywhere without the
need for a road. Thus, an unscrupulous raiding party could approach
a stack of supplies from any point of the compass. An officer of
Burroughs® staff expressed the opinion that several houses in the
adjoining town of Ridgecrest were built from scratch with Navy
materials and supplies.]8 In time. the pilfering became so brazen that
a thorough investigation was made of the situation and a more
effective system of vigilance was sought.

A few cases of sabotage were expericnced during the NOTS
construction era, but usually they were traced to disgruntled workers
whose number was legion in the Indian Wells Valley of the Mojave
Desert in 1944, In addition to the cause—the unduly low
morale—there was the ever-present opportunity to commit sabotage. In
the opinion of Lieutenant Norman F. Main, the Station Security
Officer, “any serious, well-planned attempt to sabotage construction
would have been comparatively easy.”!9 Happily for NOTS, such was
not the case!

Through it all-sandstorms, isolation, primitive accommodations,
rough-and-tumble social climate, labor problems, supply shortages,
thievery, bhacon and egg riot, and pinpricks of sabotage—the work
moved on. And to the seemingly impossible building task originally
outlined, there was added the requirement for constructing a large
plant for the pilot production of rocket propellants.

CHINA LAKE PILOT PLANT

As previously noted, the key that unlocked the door to the
nation’s massive rocket program during World War 11 was undoubtedly
CalTech’s success in solid-propellant rocket technology.

In 1941 the Institute had leased a five-acre tract in the San
Gabriel foothills northeast of Pasadena to locate a safe experimental
ballistite production and testing facility, and thus remove explosives
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from the campus. But as the national need for rocket propellant
expanded, “Eaton Canyon,” as it was known, evolved into a major
production and test facility; nearly 5,000,000 pounds of ballistite
were eventually extruded there.

CalTech’s assumed role of volume ballistite producer was | not
sought. On the contrary, it was always intended that once the designs
and very special production techniques were worked out, they would
be passed on to the Navy for use by large-scale production
contractors. At that time CalTech would phase out of the production
business and focus its scientific expertise on improved propellants and
rocket designs. But demands for ballistite were overwhelming, and
industry could not quickly tool up for volume production of a
virtually experimental product. Hence, the experimenters became
manufacturers out of necessity and as a wartime duty.20

It was a situation that could not last. First, the anomaly of
having outstanding scientists and engineers doubling as plant
operations supervisors was costing much-neede.f experimental time and
effort. Second, the resources of Eaton Canyon were finite. Its limits
were reached in the fall of 1943 when a new 12-inch propellant press
was needed to make larger rocket motors. Adding a large press would
severely overtax the already marginal safety factors for large quantities
of potentially hazardous materials,

CalTech wanted a facility that would help meet the Navy’s needs
for rush prodnction of propellant grains as well as allow their own
experimental propellant work. Moreover, they wanted such a facility
to be at a safe distance, but not too far removed. from Pasadena.

The Navy was similarly concerned. It wanted a pilot plant where
the propellant processing techniques could be refined and firmly
established so that they could be readily adopted by the larger
industrial plants. Such a pilot plant would firmly establish the Navy
in the new rocket technology—especially if the facility was
constructed as a permanent one,

In the fall of 1943 a team of CalTech scientists had begun
looking at possible sites in Southern California. Two of (iese, near
Hesperia and San Bernardino, seemed to be most promising for the
Institute’s purposes. But before these siics could be given intensive
consideration, the prospects of NOTS being established near Inyokern
appeared.

From the Navy’s viewpoint, the NOTS site at Inyokern was a
logical place to locate the new pilot plant. It was away from a densely
populated arca. Moreover, the NOTS leadership consisted of a
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Navy-CalTech team that was blessed by an unusually warm
relationship—an important factor in view of the Bureau of Ordnance’s
wish that the plant be under CalTech’s management control. But most
important, the secason was right for NOTS Inyokern. The
appropriations tap had been turned on in Washington for the new
Station, and a heilthy stream of funding was beginning to flow;
enough to include a propellant processing facility as part of NOTS.

CalTech was not as enthusiastic about locating the new plant at
Inyokern, but accepted the decision of the Bureau of Oidnance.2! In
late 1943 tentative agrcements were reached among Dr. C. €,
Lauritsen, the National Defense Research Committee, and the Qureau
of Ordnance that ‘‘such an experimental unit would be built jointly
by the Bureau of Ordnance and the [National Defense Research
Committee], and that the California Institute of Technology, under
Contract OEMsr-418, would furnish the «etailed design and
equipment, and that the Bureau of Ordnance would control general
arrangements and safety matters.”22 The ball was thrown to CalTech,
which ran for the goal line. The man selected to spearhead the drive
was Dr. Bruce Hombrook Sage.

Sage was predisposed to hard driving: himself, the people who
worked for him, and a battered Mercury sedan in which he achieved
speeds up to 75 miles per hour over the tortuous mountain road and
long stretches of desert between Pasadena and Inyokern; this white
dictating into a wire recorder all the way at equal speed, often
turning his head to address passengers in the rear seats.

The vyoung, tall, balding Professor of Chemical Engineering
perhaps had a need to drive hard. He was working at three jobs:
prcfessorial duties at CalTech; research work for the American
Petroleum Institute; and together with Dr. William N. Lacey and Dr.
D. S. Clark, he was co-head of Section V, Propellants and Interior
Ballistics, Contract OEMsr-418—the largest section under this contract
having some 264 Institute personnel.?3 But the greatest part of Sage’s
wartime effort was directed toward the new propellant plant at
NOTS.

Both by agreement and the force of his personality, Sage was in
complete charge. Design, construction, and subsequent operation were
all within his responsibility.

Sage appears to have made the first of his furious drives to
Inyokern on January 21, 1944. On that occasion he met with
Sandquist and Burroughs to discuss tentative plans for the new pilot
plant as conceived by Oliver G. Bowen, hcad of a consulting
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Courtesy Millikan Library, California "nstitute of Technology

Dr. Bruce H. Sage, pilot plant boss.
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engineering firm contracted by CalTech. Bowen had worked fast, since
he had only been given the task on January 14, and within the week
he had preliminary drawings showing floor plan and elevations, type
of construction, and costs for the plant. The drawings included two
large propellant press lines featuring the large 12-inch press needed for
motors of the new S-inch rocket, and an even larger 18-inch press
capable of extruding grains 12 feet long and 9 inches in diameter.
(The terms “I12-inch” and ““18-inch” (press) derive from the
dimensions of the extrusion cylinder, not the diameter of the grain
extruded.) The plan for the press lines called for three types of
structures: 29 propellant processing buildings, 15 semipermanent and
18 temporary administrative buildings, and a large number of storage
magaziner,

The Bureau of Ordnance, after approving the plan “‘in principle,”
promptly (February 15) tapped their Naval Vessel Repair funds for
another $1,500,000. In turning the funds over to the Bureau of Yards
and Docks, they stipulated that detailed plans be sent to them as
sonn as possible. The conflict between the desire to expedite and the
need for reliable planning, particularly in respect to safety, can be
observed by eavesdropping on a telephone conversation between
Captain Byrnes and Captain Burroughs on February 11, 1944:24

BURROUGHS: We had a conference out here the other day on the
Powder Plant and as a result of that conference, it was finally agreed by
everybody that if we must wait for detailed plans for the Powder Plant to
be completed before getting bids and going through that bid routine and
then before starting construction, it’d be impossible to get that first line into
operation before June 15 and then Capt. Sanquist {sic] would like very
much to go ahead with that Powder Plant on the——as the detailed plans are
submitted. He can actually stari, if he had authority, he could start
construction here very soon. The plans are being turnzd out by CalTech and
the first detailed plans will be in his hands as of Monday. The June 15 date
seems to be the besi that anybody can promise unless that cost-plus-fixed-fee
arrangement is worked out.

BYRNES: Well, now, we want you to have the copies of those plans
sent also to the Bureau by airmail because it involves the safety engineer’s
review of them,

BURROUGHS: Well, I was just going to ask you that question, sir. |
wondered if the Burcau can give us dispatch approval of the general plan of
the Powder Plant as laid out by Bowen in that plan...

BYRNES: Yes,

BURROUGHS: Give us dispatch approval of that general plan as
regards safety distances between the buildings.

BYRNES: Yes, well, the safety engineer will also want to look at the
buildings too. The details on how the buildings are to be constructed because
there are certain features that he knows of construction such as making it
possible for the wall to blow out without the roof falling down, We'll have

to see the detailed plans too, That's why I say you'll have to send them in
by airmail
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BURROUGHS: In other words, the detailed plans for each buiiding
before it’s constructed?

BYRNES: Well, he, if he gets one building, he can probably review it
very quickly and send the comments rut by teletype which will guide you i
the others.

BURROUGHS: 1 see, yes, sir. I think #* will be some time before the
detailed plans for the building are completed, Captain,

BYRNES: Well, then ...

BURROUGHS: If they have some approval, they could go ahead and
start some initial work in laying out sewage and a lot of the roads and
things of that nature, starting now.

BYRNES: Oh, well, we can give you that, We'll go over the plans and
give you that. It has alrcady been more or less approved by the Bureau and
sent over to the Bureau of Yards and Docks.

BURROUGHS: Yes, sir.

BYRNES: So we can give you those details but for the individual
boildings, which the safety engineer will want to look into because his
experience is dictated by certain types and general forras of construction
which should be complied with.

In the meantime, $625,000 had been made available by the
Office of Scientific Research and Development for the equipment for
the new China Lake Pilot Plant—which by this tiine was starting to
be known by the initials “CLPP.” familiarly referred to as *“Clip.”

With the casualnes. of a man of professional confidence and the
enthusiasim of one who loved the desert, Sage spent the better part of
several days bouncing over the desert in a Navy jecp in search of a
location for what he then called a “‘small pilot plant.”25 He chose an
area just cast of the China Lake village; a choice prompted by the
proximity of alrcady planned housing for the workers who would
operate the *“small pilot plant.” Then, in the typical wartime
aggressive spirit of striking while the iron is hot, a spirit that was
essentially germane to the dynamic Sage, he gave the go-ahead signal
to Captain Sandquist, who passed it in turn to his contractors,
Holmes and Narver, architects and engineers; and Haddock Engineers,
Ltd., construction firm. Sage also hired Joe Waller, described az *‘a
tough breed of civil engineer,” to be the resident engineer for the
pilot plant project.

On March | the bulldozers started to roll. The site was cleared,
and new roads graded. Within three weeks the loading building for
the 12-inch press line was 75% complete. Footings were poured for
ths press barricade.26 But even as the signs of progress increased,
there was a growing cloud of doubt.

On March 8, barely a week after work started, Byrnes and his
assistant, Lieutenant Commander Dexter Bullard, came west to study
the detailed drawings of CLPP.
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A meeting, which took place in Bowen’s office in Los Angeles,
was attended by Bymes, Dexter Bullard, Burroughs, Sandquist,
Lauritsen, Sage, Palmer Sabin (CalTech’s own staff architect), and R.
C. Stone (CalTech Plant Superintendent).

The reason for the meeting was clear. Bymes had not received
‘i detailed drawires and was apprehensive.2”7 The drawings were, in
fact, only about 50% complete on March 8 when Byrnes and Bullard
arrived. However, they were complete enough for the Bureau of
Ordnance men to make a judgment that what was being built east of
China Lake village was unacceptable!

Principally, the Bureau of Ordnance felt that CalTech had
misinterpreted the ““New Jersey Tables of Quantity and Distance” (an
orduance plant designer’s bible), which clearly prescribed layout as
determined by the volume of propellant versus the distance between
the various facilities—not only those of the plant itself but also
adjoining facilities. At NOTS, these happened to be the officers’
housing.

The whole crux of the matter centered on the question of
whether ballistite shorld be classified as ‘“high explosive” or
“smokeless powder.” Mr. F. F. Dick, Bureau of Ordnance’s “Safety
Czar,” resolutely settled the question. According to Dick (known to
his associates as ‘“Doc’’), ballistite was to be treated as an explosive
and handled according to his strict safety directives that were
wholehedrtedly endorsed by the highest echelon of the Bureav of
Ordnance and the Navy.

Architect Bowen had made his layout on the presumption that
the rules for smokeless powder would prevail. Now, under the new
ruling, the safety distance was not sufficient, not even for a smull
pilot plant as envisioned by Sage.

To the dismay of the CalTech scientists, the Navy asked not
only for a change of location but also for changes in size of the
plant and the type of structures. There were more than safety
considerations behind these changes. Byrnes recognized the lead that
the Navy, through CalTech, had taken in the development of
solid-propellant technology in this country. He was concerned that the
Navy be able to preserve this leadership after the war. It is reasonable
to surmise a conclusion on his part that such leadership could be best
ensured by having a first-class propellant pilot plant as part of NOTS.

What Byrnes wanted was a plant twice the size originally
proposed, nearly 100 buildings. The location would have to be
changed for reasons of safety and so there would be room for f{uture
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expansion. Construction would be for a permanent Class A plant
rather than the temporary one planned by CalTech. This is essentially
what Byrnes got as soon as he was able to report back to Hussey for
concurrence. For Bowen it was ‘‘back to the drawing board.” For
Sage it was a bitter lesson in the importance of communication.

The new plant site, some 4 miles removed from the original siie,
rested on the rocky slopes of the Argus Mountain foothills. Years
later, A. L. Pittinger, former Pilot Plant Officer for the Navy, recalled
the selection of this new site:28

The new plant site was actually selected by Sage, with the concurrence
of the C.O. and OinCC and Captain Byrnes. Sage and I took several jeep
trips to explore the area south of the mountain, which at that time was not
officially within the Station boundary, In a meeting with Joe Waller and
myself, Sage asked if we could run a fast survey of the approx. 3,000 acres
of land. Joe was reluctant, but 1 suggested that we run it by jeep, using two
jeeps, each with a rodman and driver, using the rear step of the jeep as the
rod position. We had an expert surveyor, Larry Caulkins and a girl named
Polly (later Polly Connable) who was the only female CIT employee on the
Station at that time. | said I would get the two jeeps and a couple of Navy
guys to help.

Sage liked the idea and asked us to start sending down topographical

maps just as soon as possible. Well, we got going on a Friday and worked
right through for ten days. We shot 5-foot contours over the entire 3000
acres, starting out right after breakfast and working until dark. Polly was the
draftsman, and she would take cuy notebooks at the end of the day and
help reduce the data so that she could plot the maps. We all pitched in, and
for a bunch of amateurs (except Larry) a remarkable job was done. Bowen
griped about not getting the whole set at once, but actually we kept him
supplied with all the topo he could use for the preliminary plant layout.

Work was started in May 1944 with a small crew of workmen,
just as Station construction was moving into full stride. Labor was
scarce and so were building materials and construction equipment.

The complicated structures implied more than just permanent
(Class A) concrete buildings. In line with the Bureau of Ordnance’s
rigid safety requirements, whole systems of intricate deluge sprinklers
had to be installed. The minimum [00-pound-per-square-inch water
pressure, in turn, necessitated increased thickness in pipe walls; the
addition of pressure-reducing valves; and all valves, fittiigs, and fire
hydrants to be of extra-strength material. Morcover, all electical
fixtures had to pass rigid explosion-proof standards.

Under the new plan the transfer docks of the 18-inch press line
were connected to their respective buildings Ly a covered walkway.
This required that the dock, building, and walkway be on a common
floor level-some were maintained for a distance of almost S00 feet.
Achieving this on rocky, sloping terrain was a monumental feat of

excavation and grading.

143

L9



F'HE GRAND EXPERIMENT AT INYOKERN

There were  other  problems.  Each  building in  the desert
environment  had to  be designed  with  its  own individual
air-conditioning and heating unit. Even sewers were a problem because
the prevailing rock and general imperviousness of the soil made it
necessary to develop a collection system and treatment plant for the
whole arca rather than use septic tanks at individual buildings.

But the largest problem of them all was the fantastic rise in

costs of the new pilot plant. From January 1944 to the end of

March the original estimate of $1,081,406 had ncarly doubled. Four
months later, in July, it had doubled again, and the rise continued.

Sage  termed  the trends  “disquicting”  and  asked  for o
reevaluation of the policy, objectives, and designs of the plant. He
foresaw the plant cost at $5,000,000, not counting design costs,
special  equipment, housing, or other general support facilities. He
compared  this  $5.000,000 facility with its expected capacity of
15,000 pounds of propellant per day with the $1.500.000 Laton
Canyon facility processing 8,000 pounds per day.29

Despite a host of TWX’s, speed letters, memorandums, and
phone calls on the subject of reevaluation, the work on the larger and
tmproved pilot plant went on. The Burcau of Ordnance wanted it,
and the time for discussion was past. The Burcau’s position was that
rockets were important not only for the present war but also would
become increasingly important in postwar defense; propellants were
the key to rocketry; and an in-house propellant pilot plant was
essential to propellant experimentation, development, und production.
What was past was past, and the Bureau of Ordnance shared the
responsibility for what it considercd a false start,

Even  after  thirty  years, the desolate  foundations of  the
abandoned first pilot plant site can still be discovered to the cast of
what is now a golf course: a reminder of the fast pace of wartime
deveiopment—both in mistakes made and in the rapidity with which
plans changed.

The remarkable fact is that the false start had little ¢ffect on the
tight schedule. In the rough log of the Petty Officer of the Watch for
November 16, 1944, a triumphant little cotry stands out among the
more mundanc reports of personnel returing from  leave and the
dispatch of the Shore Patrol ““to patror Rudgecrest and immediate
vicinity.” The entry in question reads:

The first grain of Ballistite Propellant was extruded from the 12-inch

Press at the China Lake Pilot Plant at 1731, 16 November 1944,

A. L. Pittinger, LT (g) USNR
Pilot Plant Officer30
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This historic occasion had its lighter side, as recalled by Norman
Rumpg: *...all the wires hadn’t been hooked up yet {and] they had
an  Adnmural coming. Bruce [Sagel said, ‘Have it working when the
Admiral comes.” So they bored a little peephole in  the
concrete ... they had a button for the Admiral.” As the Admiral
pushed the butten, someone signaled Rumpp through the peephole
and he touched two wires together, putting the press line in
operation.3!

Finally in operation, the China Lake Pilot Plant was largely a
self-sufficient entity. It had its own administration, construction,
maintenance, (ransportation, food services, fire-fighting and first-aid
facilities, supply, and safety sections, and the experts to staft them.
An efficient security force and a steel fence made it impossible for
the casual visitor to amble around the plant unescorted; and this even
applied to the NOTS people who lived down the hill.

This was the way Sage felt it ought to be. Having ascertained
the rigid safety code for ordnance plants as requircd by the purcau
of Ordnance, the pilot plant boss felt that to achieve maximum
safety, everything should be tightly controlled. And Sage achieved his
goal. The China Lake Pilot Plant was a model ordnance plant.

It Sage’s methods were sometimes regarded as totalitarian, that
did not diminish the high regard he had from his subordinates. He
was warmly referred to as “‘the Great White Fither)” As Rumpp pu
it, “*He was a great guy—he pushed you but he never beat you!”

Even though the production of ballistite had started. the pilot
plant was still a long way from completion. unly the 1Z-inch press
line was operating, barely. To complete the 18-inch facility and get it
into operation still posed a wide variety of problems that would need
Sage’s particwiar drive and talent for their solution. The output of the
larger press was urgently needed for the huge, new Tiny Tim aircruit
rocket having a diameter of nearly a foot. and requiring the
production of grain in uupre _edented dimensions.

But, for the most p. 1, the major problems of the pilot plant
were essentially over. If the rate of progress can be measured by the
dimijnishing size of problems, the pilot plant work was advancing in
grear  strides.  As  the problems of construction and production
enginesring  were solved, the pilot plant boss found his atiention
turned more and more to all the detailed procedures that assume
unusual importance in a plant where one spark at the wrong point in
the processing could spell disaster. This made it necessary to have
such procedures as requiring all employees to turn in matches and
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cigarette lighters to the sccurity garrd upon entry inte the plant.
These procedures are  still required today. However, in 1944, all
ecmployees  were cubject to spot “shakedowns.” 1Y as much as a
common kitchen match was found, the transgressor (male or female)
was suvject to instant dismissel, or at least suspension without pay
for a prescribed period. The search procedure was recalled recently as
having a lighter side. A former supervisor wrote, “We put out tables
tor the ladies and asked them to empty the contents of their purses.
Usually the first time one pockage of paper matches might show up
in a lady’s purse, However, we found out there were many other
things in the ladics’ purses, somewhat and sometimes to the
embarrassment of the ladies. After the first tnne the contents of the
purses carried into the plant went down very murkedlv and there
were only a few fems which would need to be poured out of &
purse in order to tnake sure that theire were no ratches aboard.”32

The varicus advocates of a pilot plant :t Inyokern had initially
held  differing ideas as  to its  purpose. Nevertholess, as  an
accomplishment, e pilot plant would eventuallv prove to be all
things to all men, For CalTech it was a fine, new prepellant research
and development  facility, for the Burcau of Ordnance o fully
integrated  rocket-motor-loading plant that eventually producea many
hundreds of thousands of complete weapons ready for shipment to
the combat theaters,

Ching Loke Mot Plant, January 30, 1945,
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The Bureau of Ordnance also realized its principal geal of a pilot
plant, functioning in accordance with tried and proven production
techniques and safetv practices, that could serve as a model by which
to set up large-scale production facilities in various parts of the
country. It could also “take up the slack” before the high-volume
output of big industry could begin.

DEPARTURE

On November 30, 1944, suddenly and without warning, NOTS
lost its master builder, At the peak of construction, less than a vear
after his arrival, Captain Sandquist received orders detaching him from
duty at NOTS (as of December 1) and instructing him to report to
Adak, Alaska.

If Sandquist was surprised, Burroughs was shocked! The Station
Commander knew Sandquist to be the one man who had the
complete construction picture in mind, the master in overcoming
difficulties. A case might have been made for rescinding the orders.
But it appears that it was Sandquist himself who insisted that
Burroughs let the change of duty orders stand. He assured Burroughs
that his leaving would not delay or hamper progress or seriously
aftect the ground rules and principles that had been laid down.33 On
the other hand, it is probably safe to conjecture that if a strong case
had been made for his staying, a controversy might have beep stirred
up that would have uadverse'y affected the project: for there were
differing interpretations of Sandquist’s role at NOTS.

The interpreration here is one gleaned a quarter century later
from the local record of accomplishment, and through the evaluative
statements of those in a lecadership position at the Station
itself—where the work was done and the obstacles he overcame were
most apparent. In essence this interpretation reveals that Sandquist’s
year at NOTS was the ‘“‘miracle year” of construction
accomplishment, and no man played a more important role in that
1airacle than Sandquist himself. For despite the acute labor problems,
the uncertainties of plans, and the constantiy changing requirements, a
substantive part of what would be NOTS for decades to come was
well along toward completion by the time Sandquist received his new
orders.

An unanswered questicn remains to tantalize the historian: Why
the sudden orders and the immediate detact ment from NOTS? Some
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of Sandquist’s associates later speculated that it was the result of an
investigation of alleged delinquencies in safeguarding against the
misappropriation of Navy construction iaterials; a clear case of
imposing the doctrine ¢! “the top guy gets the blame no matter
what,”34

There is also room for speculation that in his practical approach
to construction problems, Sandquis: hed cut some of the regulations
toc close, too often. For example, he had authorized an unusual plan
for getting an cxtra bedroom for Senior Officers’ Quarters. At the
time, there was separate money authorized for the building of guest
quarters; Sandquist suggested, and Burroughs and associates agreed,
that instead of making one building for guest quarters, they add a
bedroom and bath to each of the Senior Officers’ Quarters. When
distinguished visitors came to the Station they were indeed invited to
stay in the “guest quarters.” albeit located under different roofs.3>

Early in the game, Sandquist had embraced the Burroughs
philosophy of “why do it twice,” and as a consequence cscalated the
initial costs of the Station by leaning as far as possible tnward
long-lasting  construction.3® The fact that these structures would
require relatively low upkecp costs for at least the next twenty-five
years was possibly less important to some reviewers of Sandquist’s
performance than the immediate costs. From John Richmond we have
a retrospective viewpoint some t.’enty-five years later:

Well, | think that Sandquist was a very excellent man. ... He was not
ever hidebound, He would listen to reason...Where he got in trouble, |
think, was [that] he had somewhat of an artistic temperament ... We went
to work and got a lot of that decorasive stone that he put in the theater
and the facade of the stores and the library. Somehow or other | think the
Navy Department thought he was sort of “gilding the lily” out there, and
they weren’t interested in making the place look pretty; they wanted a place
that people could live and operate and things like that. So all of a
sudden—one day in December—they yanked him out of there and sent him
to Adak in Alaska, I felt sorry for him because he put in some touches, but
we didn’t tell him to take them out or anything like that. We thought it
would be nice to have things like that too.37

A possible clue as to official opprobrium, if any, is discernible in
a Bureau of Yards and Docks *“‘Memorandum for the Secretary’s
Committee on Public Works Projects.”

The development of the station has been seriously delayed and
performance of its function handicapped by the lack of business-like
procedure in obtaining necessary new construction,

The most pointed criticism was leveled at “‘the lack of plans and
change in design.”38
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When Captain O. A. Sandquist, USN (Ret.), was interviewed for
this published history, the interviewer was not then aware of any
mysterious circumstances surrounding Sandquist’s departure; therefore,
this subject was not brought up. However, the following informal
comment subsequently added by Sandquist upon reviewing the
interview transcript seems to apply to the situation.

Of course the problems piled on. The original idea...on which the
basic estimate was based +was on the temporary type of construction—so
much used at the beginning of World War II. A great deal of that had to be
done—but as the effective weapon results came in so good, it behooved us to
figure much of the work more substantial and permancnt—and more so as
the war went along—BuOrd saw that as well as BuDocks—and of course costs
piled up, the €O and Officer-in-Charge of Construction had to work that
way- “to win the war”—even though it might give us severe criticism and
censure  but comnendations are not won that \vay.39

Sandquist left without commendations and under a cloud of
implied criticism from distant quarters, buc he took with him pride in
having successtully directed the construction of the Station through
its most difficult period. He carried withh him also the high estiem of
his own oftice staff, the Station Commander and Executive Officer,
the contructor personnel, CalTech employees, and a host of people,
uniformed and civilian, who worked and lived in the Navy city he
had striven to build.

In Junuary 1944 the Sandquists had driven into what seemed a
land zkin to ‘‘Hades with poison water.”” On their arrival at the
NOTS Inyokermn headquarters, the Station consisted of an airstrip, a
few Quonsct huts, and some barely scratched out rocket ranges. A
vear later, when Sandquist departed for Alaska, he left a large Navy
station with comprehensive facilities for conducting critical wartime
test and training programs: also, some !0,000 people, many working
on  wartime projects and many more building for a permansnt
ordnance center

It Sundquist left NOTS by air, as it is assumed he did, he would
have had t(he advantage of a unique overview of his eleven-month
accomplishment

Immediately after takeoff he would be aware of the largest
community ever to be built. owned, and managed by the Navy taking
definite form below him: over 600 homes and apartments well on
their way to completion. He would recognize as completed the
Officers’ Mess and Recreation Building, Bachelor Officers’ Quarters,
Enlisted Men’s Mess (the present Center Restaurani buildirg),
dormitories, dispensary and morgue buildings, a Waves’ dormitory, a
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fire house, the Marine Barracks, and a unique brig designed to
accommodate, if need be, both military and civilians. Incidentally, the
records show that only a few ‘“‘guests” were housed in the civilian
side of the brig; principally, unruly laborers on a Friday night. The
joint brig, however, perhaps reaffirmed the NOTS philosophy of
military-civilian “togetherness.”

Most impressive of all were the new community structures he
would see rising up within the towering scaffolds, principally the large
gymnasium and theater. He probably chuckled as he looked at the
excavation for the 5,250-square-foot swimming pool that was justified
in official planning documents as ‘“water storage for (fire
protection.”40 If he happened to pick out the Navy Exchange and
Library structures, perhaps he took delight in knowing that despite an
overall simplicity of design, they had a little Sandquist touch of
decorative design in the form of a rock facing,

From the same imaginary vantage point, the bright new,
two-story Administration Building of permanent concrete construction

A community takes shape! Famiy housing with gymnasium {left) and Station theater
(right) in foregroxand.
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would be in interesting contrast to the rambling, wooden building
that had served as the temporary headquarters of NOTS; and
adjoining the temporary headquarters the Quonset hut that had been
the office-with-sleeping-quarters originally occupied by Burroughs. In
this same temporary headquarters area were about a hundred buildings
of which his own former Officer-in-Charge-of-Construction Building
was the largest. It might have been difficult even for the construction
magician himself to recall that iess than a year ago there had been
just a patch of desert wilderness where he now looked upon a
bustling community area.

As impressive and as critical as these community and
administrative facilities were, Sandquist knew that it was the technicai
facilities that would be the making of the new center. That is why he
would have been intrigued by a 10-acre maze of concrete forms
opposite the new Administration Building; forms from which
thousands of steel rods bristled like a bizarre new desert cactus. This
was the beginning of what would later become Michelson Laboraiory,
the Station’s main laboratory for ordnance research.

In the shadow of a small butte to the east of China Lake,
Sandquist might have glimpsed the rocket-propellant pressing and
other technical facilities of the China Lake Pilot Plant. Construction
work was still in progress, but the 12-inch press line and its
associated building were complete.

To the north of the community, the desert landscape had
acquired a new man-made scar in the form of two 10,000-foot-long
intersecting runways. Nearby, busy construction was in progress on a
great hangar and a number of permanent buildings. This was the
Experimental Air Center (Area “E”) that would be activated within
six months and later designated Armitage Field; a major construction
project in itself.

But to a man of Sandquist’s sensitivity, the view of Harvey Ficld
below would have held special meaning, Behind the busy naval air
facility—living quarters, shops, offices, and storage magazines—he might
well have visualized the ghost of a solitary, rural county airstrip: the
place where it had all begun!

Today, just as it was in December of 1944, when one leaves or
approaches China Lake by air, the flight path comes close to an
isolated grove of trees about 5 miles to the west of the Chiva Lake
Naval Air Facility, This patch of green in the desert was once a
private holding farm—the old Stayer Ranch—absorbed by the Navy.
On the property, Sandquist had arranged for a concrete slab to be
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constructed, as well as a few picnic facilities beneath the trees. It was
originally intended to serve as a modest recreational site for
contractor personnel. Upon seeing these improvements, Richmond had
said in jest: “Well, it looks like you are building Sandquist Spa out
there.” The name stuck, and today the area is known as Sa dquist
Spa; a small green spot for relaxation in a vast expanse of desert—an
appropriate but gentle reminder to all those who follow that someone
named Sandquist had passed this way and left hi. mark upon the
Valley.
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5
Ebb Tide of War

Wartime activity at NOTS peaked during the closing months of
1944, Thus, o turning  point  had  been  reached  for  Station
construction—ranges, a lministrative and test  facilities,  Nuary
housing—-and also  for rocket development  programs such as Holy
Maoses and Tiny Tim.

At this midpoint in the wartime operation of NOTS, another
kind of activity was emerging: the planning and preparation by the
Navy and CalTech to accommodate the irrevocable phaseout of the
Office of Scientific Research and Development. This effort wuas to
intensify during the first months oy 1945 and involved decisions and
actions that would profoundly affect the future destiny of NOTS.

CONSULTANT EXTRAORDINARY

A minor change in January 1945 in a Burcau of Ordnance
contract had a major impact on the future leadership of NOTS. The
change was in a contract with Lukas-Harold—a subsidiary of the
Norden Company that provided management for the Bureau of
Ordnance’s Naval Ordnance Plant, Indianapolis, anu which took its
name from the middle names of Carl Lukas Norden and Theodore
Harold Barth, the companv’s founders. In part the requested change
recad:

It is the purpose of these amendments to provide that the Contractor

shall furnish and be reimbursed for under the subject contract the services of
Dr. L. 1. E. Thompson in supervising the selection of civilian personnel
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jauthor’s italics]  required  to saff  the  Rescarch  and  Development
organization at the Naval Ordnance Test Station, Invokern, California, when

and as such services are approved by the Chief of the Bureau of Ordnance or

his authorized rcprcscnluli\'c.'

Although unremarkable in itself. the contract change implied a
great deal for NOTS. Firse, it showed that the Burcau was steadfast
in its hopes for a rescarch und development capability at Inyokern:
second, it was a positive step in joining the carcer of a remarkable
ordnance scientist with the ultimate destiny of the desert Station.

In light of the highly significant implication of the Burcau of
Ordnance’s January 22 uaction, it is fitting that we take a closer look
at the subject of the contract amendment request: Louis Ten Eyck
Thompson “Dr. Tommy™ to all his military and scientific associates.

As told in detail in Volume 1 of this series, Thompson began his
carcer as u scientist for the Navy at the Naval Proving Ground at
Dahlgren in 1923, Besides being one of the first ballistictans in the
nation, Thompson possessed a remarkable and unique attribute: he
understood the essence of successful military-civilian  relationships as
well as any man alive,

Dr. L. T. E. Thompson, first NOTS Technical Director.
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As Chiet Scientist at Dahlgren tor nmineteen vears, Thompson had
a4 unigie opportunity to study the couplings of military and civitian
thought patterns in the scientific arena of naval ordna: ce. His military
counterpart and close associate at Dahlgren was Commander (later
Rear Admiral) William S, *Deak™ Parsons. and the two men. both in
their acts and the philosophy they mutually developed, represented
tne  highest plane of military-civilian teamwork. They had served
rogether under both enlightened and arbitrary military leadership at
Dahlgren and had learned lessons from both.

Thompson's experience had another significant  dimension.  As
Chief Scientist he enjoved a professional relationship with the voung
officers whose sojourn at Dahlgrey was an important pert of their
postgraduate ordnance training: men like S, E. Burroughs, C. E.
Haugen, K. M. McLaren, M. F. Schocetfel, Fo L Entwistle, W, A, Kitts,
K. H. Noble. P. D. Stroop. W. G. Switzer, W. V. R, Vieweg, D, B,
Young, G. F. Hussey. and J. B. Svkes. to name a few who were later
assoctated with NOTS.

Especilly important in the “Gun Club™ traring days were the
associations  the young scientist developed  with Hussey. who as
licutenant  had  been mstrumental i the hiring of Thonipson  at
Debleren. The exchange of “Dear Tommyv™ and “Dear George™ letters
some  twenwy vears  later testified  to o this friendship and was a
significant factor in resolving Key problems i the postwer transition
of NOTS.

Bevond friendstip. Huwsey and  Thompso, shared 2 common
philosophy regarding science within o military framework. The essence
of this philosophy ackaowiedeed thut both the oalitary officer and
civilian scientist are working for o common goal: better weapons for
the Navy., To this end the roles of cach man have a cyelic
interdependence. Dr. Thompson.  the  scientist. deseribed  this as
' interactions the  feedback  effects that  come  tr m close
association  [of}  operations  expertness  with  sophistication in the
technolozy side.” Hussey. the sailor, exprossed his viewpoint: [ The
naval officer] will go back to the Fleet with o scientidic approach to
the solution of problems out there: he will also go out with an
understanding of what is coming. He will be in a position to interpret
to the people in the Fleet what is going on ond why it is going
GEL R

This kind of relationship, based on mutual respect, was a prime
objective of the Navy's ordnance  postgraduate  ovrogram.  Its
achievement  was  manifested  in the  success  of  muany  ordnance
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developments in Woild War 11 and persontfied an the lasting. warm
associations  made initially by Do Tomny and s young  ofticer
students, Significantly, these same voung officers were “tourstripers’
and leaders ino ordnance at the end of World War [ some ke
Hussey and K. ts. iad reached Flag rank.

Throueli  his mony vears of assoctation  with  the Burcau  of
Ordnance. Thompson was familiar witn NOTS from os beginnine.
Long before there were any thoughts of o research and developiment
conter in the Culifornia desert, he and Deak Parsons had  been
dreaming ol a place where miiitary men and scientists could work
together as o creative team on naval ordnance. He had watched by
dreamm take form at Invokern under Ry Burroughs, a man soronghy
imtlucnced by both Thompron and Parsons,

In 1942 Thompson feft Dablgren and went 1o work with the
Carl 1. Norden Compeny o Indianapolis  deselopers o the historie
Norden bombsight, A Norden™s new Director ol Research, he was
primartiy - responsthle tor the desien and buiiding o the Burcau of
Ordrance’s Nuvil Ordnance Planc Indianapols, which was under the
mandgement o0 the Norden Company o develop and produce parts
needed for the bombsight program. This sight was developed under
cortract for the Burcau. with e Navai Proving Ground. Dahlgren,
Viraginia,  domg  muach  or the testing, Thompron  already had
demonstrated  some  espertise in laboratory planning. having  been
instrumental i the creation o the Arnior and Projectile Laboratory
at Dahlgren in 1940,

Fhompson’s rale o establishing  Navy aboratories  at Dahleren
and  Dndianapobis added turther to his stature as the scientist piost
knowledeeable i ormumzing  Nave  research  and  developmient.
Recognition ot this expertise Ted to Thompson'™s first visit 1o NOTS in
February 1944 with an invitation to wve suggestions on the ultimate
torm of operation for the Station.® This viat was Tollowed i late
April by o return visit to Indronapolis by games Duncan. who was
seeking (rom Thompson, among others, advice regarding the planned
rescarch and development luboratory tor NOTS. Trom these and other
carly contacts it became apparenc that NOTS needed the advice and
services of Thompson on u continuing basis.

S How hittle known NOTS was 18 indicated by the imadental tact that Thompson, i
oty froon Muroc tnow Fdwards Ate Foree Based to Invokern, went g Stcuitous route wyrh
his volun. rer driver that ook then south some 100 nules to Los Aneeles and atter directions
hy telerione from Busroughs, retraced the trail porta past Swroc and then  to Invokern.
Neither the driver, A Breslow, a later employee of NOT S dor bas assocn o~ oc-forming

wests at the neghbonng Muroc for  the atom-bomb pre,mm had ever heasd ot the
three-month-old Naval Ordnance Test Station,
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Besides having a clear concept of what the Navy ueeded inoa
weapon rescarch and development lavoratory, Thompson knew where
the opnosition mught come from. An example oi his insight and form
of strateay s seen i a lotter 1o Captaio Parsons in September 1944
revarding NOTS:

o veny much atind thet toec m the Burew who tavor g hoege test”

satton are gomne to have too nuch o teoses about ot U onave mreationed 1)

severad people that B orhink the best way o strike 4 workang compror ise

to unve the test people Wl the tests they want, with plenty of taalktie | but

no promary authonts an sunnng the plce.®

Fortunately, Hussey, as Chiet ot the Burcau o Ordnance, was
aimong hose who shared Thompson's view on the future importanc:
of NOTS as u research and development center  Like Burroughs, he
wanted Thompson's services to be increased i seope and 1o be on a
more tormal basis. By the end of the year. some particulerly knotty
problems were bemg encountered at NOTS. The Ivboratory plins had
reached firm definttion, but now Burroughs and CalTech were looking
for o workable organization plan. Fhey waore also tucing the problem
ol startmy the faboratory,

AU this pomnt Hussey ook action in his formal  request o
Lukas-tharold — tor  Thompson’s  services.  About  the  same tme,
Burroughs announced o as staft that 7Dr. Thompson would spend
about 3077 of his time at Invokern from now on.”™d

Although the contract amendment specitied  “the selection of
Sovtiians o nersonnel™ as o Thompson's  sole function. he  correctly
interpreted it oas bemg Unot only to recruit personnel tor the staft
but also 1o assist m setting up and ditecting the operations of the
Rescarch, Development. and Test organization, subject to the approval
of the Commanding Officer. NOTS. Invokern. .. .0

The Bureau of Ordnance was most  anxious 1o have a new
director  on board as soon as possible. The Office of  Scientific
Research and  Development  was anxious too. ©n April 23, 1945,
Frederick Hovde, Chiet, Division 3, Nuatioral  Defense  Research
Committee, wrote to OSRD Director Vannev.r Bush, “Representatives
of the Burcau of Ordnance expressed their tinm desire to expedite all
matters  pertaining  to  the organizauien  and  staffing of  NOTS
Inyokern, and indwcated thet they would make an carly cffort to
strengthen the  administration  of the NOTS experiiaental progrum
through the full tinme |author’s italics] assignment of Dr. Thompson
to the Station as Director of Research.””

As will  be shown later, Thompson made extensive, but
unsuccessful, efforts to interest some of the leading OSRD scientists
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to take the position of Director of Research. Added to the problems
of attracting a key person to a remote desert location was that of the
salary limitations. It would be more than two years before Congress
would pass Fublic Law 313 that would allow the payment of
high-level scientific personnel at rates above the top civil service
grade.8

As the efforts to find a director of the technical programs
continued unsuccessfully, there was a growing conviction at NOTS
that the man ve:t suited for the job was Thompson himself.
Burroughs led the continuing campaign to get him to accept the
position. He did everything he could to keep Thompson’s visits to
NOTS frequent and lengthy. He kept him deeply involved in the
management problems, and through these tactics he secured his
agreement to fill the post temporarily.

Thompson became the Acting Director of Research while still a
contractor to thc Navy. As an example of the difficulties of the
arrangement, his travel orders hetwceo~ Indianapolis and Inyokern had
to be sip ed by both Burroughs and the Commanding Officer at the
Naval Ordnance Plant. Whether a logical arrangement or not, the
Station had a de facto head of the technical side of the organization
as the end of the war approached.

CONSTRUCTION WINDS DOWN

Tiie tone of the new management for the construction program
was“clearly sounded when Captain Sandquist’s successor, Commander
D. E. Rockwell, Civil Engineer Corps, was introduced to one of the
contractor engineers, who—in customary fashion—told Rockwell he
was pleased to see him. The commander’s response was that the
contractor wonrld not be so pleased to see him after a couple of
weeks had passed.?

According to a summary report on the principal
Architect-Engineer contract for NOTS, Roc\well immediately began “a
campaign of criticism of all plans as beiag too elaborate and taking
too long io prepare.” Moreover, according in the same report, specific
criticisms were not forthcoming when requested. !0

Any speculation as to what had caused the apparent—and
abrupt—change of the Navy’s attitude toward the contracts should
take into account the vast differences between the frenzied

162



EBB IIDE OF WAR

circumstances under which contracis were undertaken in the midwar
era and the relatively unharried circuimnstances of early 1945.

It was a time for reassessment, from the highest level of
government down to individual shore establishments. The success of
the Allies in meeting the threat of the “‘Battle of the Bulge™ made it
clear to our military and scientific leadership that the war with
Germauy would soon be succ ssfully concluded. 1t was time,
thercfore, to readjust weapon priorities. Production of weapons,
including rockets, was at its peak. Stockpiles were mounting. As far
as new weapons were concerned, it was concluded by the leaders of
OSRD that any weapon development not close to completior. should
be terminated because it was unlikely that it could be completed and
produced before the nd of hostilities.

Significantly, the consideration given to weapon development
status was not the same as it had been at the climax of World War L
Then there had been little or no regard at the higher levels of
government as to what should be done with the weapon development
resources spawned during the war. When the war ended, virtually all
support tor experimental work was abruptly severed. This
abandonment, combined with low military budgets and the policy of
isolation that foilowed. had been noted by many junior officers who
subsequently bhecame military leaders of World War 1L As admirals
and generals, these men held onto the conviction that it would be a
certain invitation to future aggression if the weapon rescarch and
development  capabilities  were allowed to erode. With the end of
World War 11 imminent. the juestion was not whether the nation
should continue its research and development work to keep the armed
forces equipped with advanced weapons, but what form this should
ltake.

In Washington the question centered around who should have
cognizance of future wceapon research and development, Could there
b> a  peacetime wversion of OSRD? Should therc be a central
laboratory for al® (he armed services? At NOTS the questions focused
on ihe validity of the construction plan that had evolved to date.
Should construction continue on the basis of the original plan to
make NOTS a rescarch, development, and test center? should
construction go forward on the main research and development
laboratory?

These questions were likely to influence Rockwell or anyone
directing his efforts. In the preceding construction eras of Fogg and
Sandquist, the main thrust was to get the job done. The job inherited
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by Rockwell was to finish the construction work at NOTS and at the
same time justify it beyond criticism, even if it meant the most
scrupulous accounting of what had hitherto been considered normal
expenditures.

Almost before the NOTS construction team had time to digest
Rockwell’s new management philosophies he was relieved, and his job
of reshaping the construction effort passed to Captain (later
Comimodore) Lewis N. Meeller, Civil Engineer Corps. who arrived in
February 1945 to take over as Officer in Charge of Construction. The
NOTS newspaper, the Rocketeer. described him 2s an ‘“‘experienced
civil engineer. construction expert and man who gets things done ... a
tall man with a tall job.”!!

And the job. as Moecller saw it, was to continue Ro:kwell’s
reshaping of ':c construction programs under which NOTS was being
built. At the dme, the Macco-McKittrick-Morrison contract listed close
to 250 different projects of which abcut 72% were complete (or
nearly so), and 28% were cither not started or barely under way. In
Moeller’s opimon it was time to halt construction at NOTS and
reassess “he Station’s plans and contracting methods. Accordingly, on
Aprit 4. 1945, the contrictor combine received the word:

You are hereby notified that conditions hive azisen which, in the
opinton «f the Contracting Offizer, make it advisable, for the interest of the
sovernment, o v a1y cease work under the subject cortract, and aay and
alr change orders issued deereunder. Therefore the subject contract, including
such change orders. is to be deemed terniinated and all work thercunder is
o cease o n Midmieht  May 31, 1942 .thout prejudice however, to any
clatms i wee government may have against you, jointly or severally.
Further, you are to stop all work on the Laboratory Building immediately
and you 1r- hereby directed to do no work whatsoever on any school
building, '2

Appendix D lists the projects on thie contract and their degree of
completion at the tiae 07 the May 31 contraci termination. The
contract was ©3% complete when closed. and the total cost was
$54,952,221.13

But the end of the cost-plus-fixed-fee cortructs and the erstwhile
casy-going contract relationships of the midvar era did not mean the
end of NOTS construcion. When Moeller issucd his stop order, the
planning for an enlarged Station was aggressively gceing ahead. It was
known that when the war ended, OSRD would cease to function, ond
the Mavy would have to conduct its own research and devclopment at
NOTS and its other laboratories. Srecificaly, plans were being
formulated for the transfer of CalTech activities and programs 1o
NOTS. An expanded future role for the desert Station was a
certainty.
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Captain Lewis N. Moeller, Officer in Charge of Construction at NOTS in earty 1945.
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Confirmation of this expanded role came on May 10, 1945—two

days after Victory Day in Europe. Admiral Hussey wrote:
The construction, ecuipping and staffing of the Naval Ordnance Test

Station, lnyokern, California, are currently being expedited s much as

practicab’e with a view to the Station’s assuming at the earliest practicabie

date al' tasks of research, development, design, and testing of the Bureau's

deveiopment program on rockets, related material, and such cther similar

activities , , .14

Through the efforts of the Bureau of Ordnance, arrangements
were made with an alternate contractor—Haddock Engineers, Los
Angeles (builders of the China Lake Pilot Plant)—to eventually
complete most of the projects that Moeller had summarily halted as
extensions of their current contract. Thus, by the end of hostilities
witn Japan, which concluded World War Il, the NOTS facilities that
had been started during the Sandquist regime were cssentially
complete.

But tl=re was one major exception that represented the most
critical facility of all: the research and development laboratory. The
April 1945 order to stop work cn the laboratory made it a near

casualty of the war,

“BUILDING NUMBER FIVE”

[t was not usually referred to as the ‘‘research and development
laboratory.”” The planners at both Inyc<ermn and the Bureau of
Ordnance called it simply, *“‘the Lab,” a singular appellation that
stemmed from the carly decision not to build separate laboratories for
each major area of research.

The workers of the firm of Macco-McKittrick-Morrison knew it
as ‘“‘Building #5.” This identification, as the fifth building project at
China Lake, substantiates its earliest consideration ana inclusion in the
master plan tor the Siation. But beyond this, neither
designation—"the Lab” or “Building #5--reflected the importance of
this particular facility to NOTS.

For until it was completed and in operation, Blandy’s concept of
an integrated research, development, and test center could not be
fully rcalized. Therefore, it is appropriate to examine the reasons why
Building No. 5§ was not the fifth building to be completed at NOTS.
Rather, why it would ve one of the last to be completed in the main
era of construction.

‘The predominant reason was clearly a construction delay that
seemed implicit from the beginning. Betwer.- site selection and
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Mizhelson Laboratory under construction,

ciearing, which was sometime from carly spring through August of
1944, no construction work had been accomplished. When considering
the astonishing rate at which cther major facilitics were ‘‘topping
out,” the dclay appears unusual. However, within the larger picture of
total constructicri at Inyokern, the delay is easier to reconcile: it was
a clear-cut case of construction priorities.

From the moment the Station was estabiished, these priorities
were clear. NOTS urgently needed facilities to support the wartime
mission of rocket development and testing: air and ground range
installations, roads. shops, warehouses, and temporary housing. There
was to be no interference in meeting these wartime needs by the
construction of the permanent facilities that did not also have clear
application to the wartime programs. Many of the permanent facilities
like the new airfield and the pilot plants clearly met immediate as
well as long-term needs. The case was not so strong for the
construction of permanent housing and the laboratory. As the
laboratory was part of the long-range peacetime needs, there was no
haste on the part of its planners to rush its completion. Instead, the
time was used in an attempt to apply the most careful and detailed
planning to what Burroughs had termed ‘‘the finest laboratory of its
kind.”
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Dering  the last months of 1944 the foundations had been
poured. in a telephone conversation with Captain Byrnes on October
25, Commander Richmond, th- Executive Officer, said, “The
laboratory of course probably won’t be ready until next June or
somewhere along there...”!5 It would, in fact, be nearly three
“Junes” before the laboratory would be ready.

With the new vyear, 1945, construction seems to have really
gotten under way. Photographs taken between January 30 and
February 14 show foundations and stcel reinforcement rods reaching
to level of the second floor in the main building. It was at this
stage <o construction that major design problems came home to roost
and make their impact on the project in terms of further delay.

These problems were not new, as the entire design phase of the
NOTS laboratory appears to have been one of abmost condnual
evaluation and reevaluation.

As each proposal was submmtted by the Bureau of Yards and
Docks, it was met by a counterproposai by the Bureau of Ordnance.
A cycle of meetings took place in Washington, Pasadena San Diego,
and Inyokern. Memorandums  filled the “In” trays: long-distance
conference calls were frequent and lengthy. Representatives of the
two Burcaus and MNOTS uccumulatea vast amounts of travel time,
Laboratory planning. including majo:  reallocations  of  space, was
constantly undergoing  change dvnimg the  final design stage. For
example. doubts of CualTech advisers as to the need for further
rescarch in chemistry  and  metallurgy by the  Station  reportedly
influenced o decision to put these functions together in one wing
rather than in separate wings. This left one wing, which initially was
assigned to ballistics.1 0

Of course these  design refinements  were  vitally  necessury.
Although the Burcau of Ordnance had decided to go “first-cabin’™ on
the quality of this permanent research facility, the specter of cost
overruns  was forever present. The costly hazards of faulty initial
desizn  were intensified by the cver-present need to design  for
flexibility so that the incvitable needs for change in the future
research programs could be met. Frem James Duncan’s account, the
design problems are further revealed:

Since e original pla included the possibility of almost any kind of
experiments being nerformed in any wing, it was neccessary to provide all
facilities such as hot and cold water, compressed air, gas, vacuum, direct and
alternating current of various voltages,'?

It became increasingly obvious that to provide all of these
utilities to each laboratory room, while desirable, was quite out of
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the question. Instead, an altermative plan was evolved whereby a [2-
by l4-foot service tunnel would run under the central section of the
building and under the full length of each wing; this tunnel would
carry the necessary main utility pipelines (water, gas, vacuum, and
clectrical current) and enable appropriate taps to be made by any
room via smaller connecting service trenches.

But while the designers were heavily engrossed with the problem
of bringing water (among other utilities) into the laboratory rooms,
no one apparently gave a thonght to taking it out. Consequently,
drain lines were missing. This anomaly was discovered quite late in
the subsequent building program and required an extensive change
order to correct.

Duncan put his finger on various design inadequacies and was
‘ble to have them corrected; one of these, for example, concerned
electrical power for the cafeteria in the laboratory. Characteristically,
he used direct, easily understood terms to point out this particular
deficiency:

The 100 square foot kitchen in a moder private home will have three

te four times as much power as is being asked for this laboratory. A

‘Westinghouse Viceroy Model Electric Range is wired for 10 KW. The 0.6 KW

{per BuDocks proposal] would not operate the smallest hot plate on this

ronge except at half spccd.'8

Adequate power for the laboratory meant more than lighting and
the operation of machinery and scientific apparatus; it directly
concerned a most controversial problem of fundamental design—air
conditionins. Before it was solved, this particular problem had
generated pages of correspondence, required consultation with the
nation’s leading authorities on the subject, and made an
air-conditioning expert out of the already versatile Captain Bymes of
the Bureau of Ordnance,.

Apparently the most rormidable characteristic of the Mojave
Desert, the summer heat, was not precisely understood by the Bureau
of Yards and Docks when it specificd a primary system of evaporative
cooling for the NOTS laboratory. They had considered tnat the
humidity level in the desert was constantly low, the only condition
for which evaporative cooling is effective. The people at NOTS, wha
had already experienced nearly a yszar of living in the desert. knew
better. To qualify and quantify this experience, Duncan obtained
temperature and humidity records from the Weather Bureau in
Washington. The records revealed, in fact, that there were a great
many days in the summer when evaporative cooling could not give
the temperature and relative humidity conditions desirable for people
and laboratory equipment.
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Further, the data showed that not enough consideration had
been given to the heat generated by operating laboratory equipment.
Duncan tersely pinpointed the problem.

Since the laws of thermodynamics have not been repealed it is otvious
that all the energy that is used for experimental purposes it eventually
converted to heat. This heat must be removed by the air-conditioning
system, 19
Duncan pressed for “a complete refrigerated air-conditioning

system” that could be readily adapted to the existing ducts. His
consultations with nationally known experts in the fields of industrial
medicine and air conditioning provided opinions supporting a strong
case for refrigerated air, not necessatily for the comfort of people,
but clearly for the equipment in a research laboratory in the desert.

On February 3, 1945, a meeting was held in Washington with
representatives ol the Bureau of Yards and Docks and the Bureau of
Ordnance. Duncan later recalled:29

Although Captain Bymes had never had any experience with this sort
of thing, he took iny notes home one weekend and learned cnough about air
conditioning so that he was able to prove to the BuY&D representatives that
they could not give us the temperatures that they themselve, nad s:id they
were going to provide in the laboratory with evaporative coolers. .. It was
amazing to me how quickly Captain Byrnes got to the meat of the story,

He really made a study of this thing, and when the Y&D people

came...they had to admit finally that they had not calculated the
process. .. .
... While we were arguing abewt this air conditioning, Lientenant Phillips
who was a member of the Y&D group said to Captain Byres, “If you dun’t
make Lieutenant Commander Duncan quit holding us up with these changes,
we won’t get this laborstory built betore the war is over.” And Captain
Byrnes said, “Young man, we're not building this laboratory for rhis war; we
are building it for (the next war].”

Duncan’s rccollections of the meeting include further evidence of
how Bymes did business and also indicate the unshakeable resolution
of the Bureau of Ordnance to build a first-class laboratory:

... when we were talking about whether we’d get the air conditioning or
not, on» of the first diings they !BuDocks] said was, ““If we put in this ai
conditioning it’s going to cost a million doliars,” and Captain Byrnes said, *I
didr't ask you how much it was going to cost; I told you we were going to
have it.”

That was the end of that probiem! The day of reckoning on
funds would come later. But that day was not far off for, as we have
seen, in April 1945 Captain Moelier wrote the contractors, ‘‘You are
to stop all work on the Laboratory Building immediately.”21

For nine months, the foundations and beginnings of walls for
four wings of the laboratory would stand neglected and untended, but

certainly not forgotten.
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CONTROVERSY AND REASSESSMENT

Aimost from the beginuing of the Burcau of Ordunance’s plan to
construct a large permanent rescarch  laboratory. there had  heen
questions concerning the wisdom of choosing the Mojave Desert as its
location. In April 1945 when all construction was summarily halted.
the questions were asked again,

There was never any challenge to the Burcau of Ordnance’s
desire and need for a4 permanent, peacctime .oscarch laboratory, just
as there had been none to the establishment ol o large ordnence test
station in the desert. The cuestions were asked about the necessity of
having both the laboratory and the test station at the same site.
Surely, it would be Dbetter to build the laboratory close to a
metropolitan arca sav Pasadena, California.

The proposed alternative location for the laboratory gives a clue
as o the ddentity of at least some ol iis advocates: the NOTS
contingent of CalTech scientific personnel, who regirded Pasadena as
their permanent home. I the spring ol 1945 these civilians were
coming to grips with personal decisions tmposed by the imminent
phaseout of OSRD: namecly. whether to transfer to il service and
continue working tor the Navy, or to terminate thetr association with
ordnarce development. The building of the faboratory close to hoeme
must have been attractive to coatemplate.

It seems that by far the strongest case for a Pasadena location
rested in the essential remoteness of NOTS, which wuas scen to be a
restrictinrg  factor in recruiting high-caliber scientists for o peacetime
operation. This factor was further compounded by the inadequacy of
Staddon housing and the lack of a scttled. surrounding commuanity, On
the other hand, a Pasadena location offered  casier  access o
established scientific libraries and other university lacilities, as well as
a large, scientific community, both industrial and educationai,

In sum, the arguments for accepting losses on the  poured
foundations and preliminary steel work at Inyokern and muaking
fresh  start in Pasadena  held  considerable  logic.  Towever,  the
proponents of the desert ocation also had a strong case.

These advocates of an itegrated research. development. and test
center—one that could handle oll the clements of a weapons program
from initial concept to verified hardware envisioned a time when the
housing problem would be solved. They foresaw a time. too, when
the quality of life in the vicinity of NOTS would satisfy cven the
mnst discriminating civilian scieatist and his family. They also teht
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that the remoteness and isolation of Inyokern had a positive quality
in the preservation of sccurity for sensitive weapon development
programs,

The first round of arguments had begun in August 1944, even as
the site selection and clearing process for the laboratory was being
completed at NOTS. On the 30th of this month, L. . Watson.
administrator of the CalTech rocket program. drafted a proposal that
was heartily endorsed by Burroughs, calling for a new weapons
laboratory to be built in Pasadena. It was to be built and maintained
by the Navy or a “more inclusive national organization.”=2 As
proposed, the research staft of highly competent scientists would
work under a civilian director who had a high degree of independence
and continuity, The laboratory would take over the rocket and
underwater  ordnance  facilities  supporting the CalTech Contract
OEMsr-418. This contract. under Lauritsen, was being considered
separately from another CalTech rocket program, under Dr. Theodore
von Karman, that formed the basis for building CalTech’s Jet
Propulsion Laboratory in Pasadena.

Under the August proposal, the Station in the desert would
primarily be g test facility to support the research and development
of the new Pasadena laboratory. Key arguments for a laboratory in
Pasadena included the following: it was close to the torpedo and
water entry facilities of Moerris Damy; it was a metropolitan arca where
it would be casier to recruit and where there were many advantagzous
business and technical contacts; and it also offered the opportunity
for rotating people so the Inyokern staff could have “an cceasional
tour of duty in town.”33

The Pasadena laboratory plan contrived by the officers and
scientists out west was not met with cqual enthusiasm in the castern
headqguarters of OSRD. And without the support off OSRD leadership.
there was little chance of sclling the concept (o the top cchelon of
the Navy, Frederick Hovde, who was one of Vannevar Bush's closest
advisors in the management of the nation’s scientists. set the tone of
the response, “We do nct need new facilities for our postwar
program.” He added:

At the moment, NOTS, Inyokern, seems 1o be the only Naval varch
center on the Pa coast likely to be mamtained v o peacetme Naval
facility, 1t that 1v true. it will be the natural center mihtary research in

that area. The New Weapons Laboratory you propose should be a branch ot
NOTS, Inyokern a branch swtion located in the metropolitan area to
provide offices, ete., for the Inyokern statf. and the point of contact with all
academic and industrial facilines of California.=¢
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In all, Hovde showed a warm concern for the future of NOTS
for, among his closing thoughts to Watson. he included. "Whatever
strength we can zive to Inyokern now will cenable the mfant (o

N

N

withstand. I hope, the rigors of peacetime malnutrition,”

When Hovde  eapressed  these  sentiments,  construction  oi the
Inyvokern  laboratory  was already under way albeit only at o site
clearing stage: a tact that was interpreted by many that the Tocation
controversy had been settled, Eight months later, in April 1945 the
summary halting of construction triggered the controversy ancaw.

The daboratory  location  controversy  nad  wide  suplications
bearing on a problem that was already  being faced regarding the
future of NOTS and the rocket program. [t was already clear that i
the momentum and skills built up by CalTech in ordnance were not
to be lost, serious consideration would have to be given immediately
to what form the ordnance  experimental  work  should  take
peacetime. Questions were being asked about the accomplishments to
date Where doowe stand” Where do we go from here? Answers were
needed.

As  part  of the  reassessment  brought  to o head by the
termination  of the contract, o sccond  onsite survey ol NOTS
construction and facilities planning was made in June 1945.°0 This
was the second such survey, the st having taken place in November
1944, The findings are contained in “Memorandum tor the Secrctury's
Committee on Public Works Projects™ dated June 27, 1945 A strong
criticism of construction progress at NOTS s implicd throughout the
document. The team chose 1o stress the deficiencies rat) v than to
recognize real accomplishments, Particularly lacking s any reference to
the profound difficulties under which the Station had been built: the
initial  lack  of any  cortaprehensive  plans. and  the  urgency  of
construction prompted by the nation’s wartime needs inomany  cases
before  plans could be developed, Nor is any  mention made  of
material shortages and the critical labor problems. the lack of o labor
priority. the ncecessity of asing the Station while it was in the process
ol actually being built, and o host of problems that stemmed from
the remoteness and isolation of the site.

On the positive side. the survey conclusions strongly affi. wed the
iimportance of NOTS. and that the original planning of the station
was considered  good. 1t was further concluded  that, although the
Seerctary of the Navy had approved overruns of expenditures upwards
of $5.000.000 after the November 1944 on-site survey, it would now
be  necessary  to  approve additional overruns t the  extent  of
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S4.373900 The investigators felt that the amount of construction
during the intervening  six  months  nad not  justified additional
expenditures of this muagnitude, They recommended that most of the
additioral money be acquired: however, it was on the condition that
“some businesslike procedure for handling the future administration of
nvokern™ be established. 27

Apart from the laboratory, the end of the war and Coeatract
NOy-9088 did not spell the end of all construction at NOTS. But
never again would there be progress on the same scale, nor approvals
without detuailed justifications and numerous reviews,

Ihere was still so much to be done if the Station was to fulfill
its destined role. In mid-1945 expanded  technical  facilities., Uigger
shops. and more completely instrumented ranges vere already seen as
requisites for the development of more sophisticated weapons.

One ot these important necessities. the Experimental Air Center,
had already been realized.

THL AIRFIELDS

In Taie Mav 19450 0 httle more than a vear after it was officially
formed.  the Naval  An Facility  transferred  its pilots. planes, and
quipment from Harvey Field to the newly constructed landing field
near the ranges o the man Station arca. This was the Experimental
Alr Center Arca 7 on the original plan for NOTS.

The transter waos regarded  with mixed feelings, In the cighteen
mentios ol Navy o ovcupaney and  bwiddup, a small but well-defined
footprint ot traditoon had been amprmted at the former Inyokern
airtickd. Even the hwble Quonset huts that housed the enlisted men
had been given  distinguinshed  names  such  as Lexington,  Hormet.
Enterprise. bssex, Saratoga, Intiepnd, and Wasp., Morcover, even i
FO45, it wwve a0 man pride to say, CYepo Fowas one ol the first
Harvey Tacld-_rs in the winser of 43,

But there were just as many whoese experiences rendercd  their

sociation  with the ficid less than pleasant, principatly, those who
had struggled firsthund to cope with the Tack of necessary facilities to
keep aireraft (Fleet training and rocket testing) tlying To these, even
the rame of the new facility, “Experimental Air Center,” suggested
fulle: share i the exciting weapon development program,

Aside tronr personal reelings, there is much to be suid about
Harvey Field and its historie relationship to NOTS as the Station’s
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genesis, and the Navy's means of establishing a tochold in the desert.
The “old Inyokern airstrip” provided o first Leadguarters for the
burgeoning  Station  staft  of  administrators.  pilots  and  crews,
ordnancemen, and a nucleus of personnel needed to operate a shore
establishment. It had  also  housed  the CalTech  scientitic  and
cngineering  staff, The swiftness that characterized its coming into
being  engbled NOTS to “open  for business”™ immediately  with
vigorous rleet  training and  rocket testing  programs.  Essentially.
Harvey Field wuas  the wveritable  platform  from  which  the
implementation of a permanent orduance research, development. and
test station was launched.

But it was never intended that Harvey ekl should permanently
carry the entire burden of air operations. Ifrom  the outset, the
Station  planners had  forescen the nced for o permanent. modern
airficlkd  close to China  Liake that  would be u bose for the
experimental air operations underlying the primay mission of NOTS,
Construction had started almost simultancously with the rest of the
other permuanent facilities: the headquarters, community, Jaboratory.
and pilot plant. Now. more than a year later. the new airfield was
ready for use.

To pilot and ground crew alike. there must have been delight in
beholding the three smooth black runwavs, 2 miles long, with the
ultimate in modern field lighting: the gleaming white control tower
and the first of three enormous concerete hangars. large cnongh to
house the largest airplunce ot the time. This was the B-29 bomber,
built by Bocing and sometimes called the Usupertortress™: it could
carry a bonb load of 10 tons,

A lot of care had been expended to build ths fleld. Licutenant
Commmander Pollock and his AODU-T pilots had worked herd with the
designers and contrectors on some of the advanced feotares sech as
ippropriate  facilities  for  storing  and  loading  tuel adequate
maintenance and  admunistration  facilities. and olso safe cmmunition
foading areas. Curiously, for a climate that claimed little more than 3
inches of rnmfall per year, there were difficulties concerning drainuge:
one  problem, as Poliock recaled, was “to keep ihe lights {rom
flooding out for night fying.. .28 The descrt phenosmenor of
sudden flash tioods, or “‘guiley washers.™ had to be provided for.

When it was done, the new field was irdeed a noteworthy home
for «he NOTS air facility, There were shops. storchouses, and an
armament assembly statvon: a gasoline storage of Z00.000 gallons. and
oil storage of 20,000 galfons, And it was ¢il located less than 4 miles
from the new permanent headauarters and village of China Lake.
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Aesial view of Armitage Uield with F7F aircraft in foreground.

Before the runways were cleared for use, the field was named
“Armitage Field,” honoring the popular young aviator who had lost
his life while testing a Tiny Tim rocket. The name was chosen by
Lieutenant Commander Vossler and by the consensus of his pilots.
Commander Hayward warmly received their suggestion and relayed it
to Burroughs. The Commanding Officer had no hesitation in endorsing
the name honoring Lieutenant Armitage.

Commencing in May 1945, NOTS boasted two airfields. While
the future of Armitage Field was assured because it was the hub of
experimental operations and the home of the Naval Air Facility, the
same could not be said for Harvey Field.

From the time he arrived until he left, Burroughs fought to
make Harvey Field part of the Navy’s permanent inventory. The plan
was to develop the field as a training air center supported primarily
by the Bureau of Aeronautics, and thei to build an experimentai air
center in the main Station area where it could support the weapon
development work that would essentially be Bureau of Ordnance
projects. This plan still seemed reasonable when the Experimental Air
Center went into operation at Armitage Field. At that time Harvey
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Field was still going, as one senior officer put it, “full blast.”29 Not
only was there Fleet training in air-to-surface rocket launching tactics,
but there were also other Bureau of Aeronautics operations, including
those of a Drone Utility Unit for providing pilotless aircraft as aerial
targets and a small guided missile unit serving as the nucleus of a
broader guided missile development program on Project Lark.

Despite Burroughs’ determination, the intricacies of diverse
intergovernmental interests thwarted his desire to make Harvey Field a
permanent part of the Navy.

The key problem was in obtaining ownership or a clear long-term
lease on the 1,240 acres occupied by the airfield. The roots of the
problem went beyond the agreements reached October 29, 1943, by
the Interdepartmental Air Traffic Control Board, which had opened
the way for the Navy to begin operations at the Inyokemn strip and
to develop the NOTS ranges. Following the understandings reached
then, the lease the War Department held with Kermn County was
reassigned to the Navy. Unfortunately, the War Department lease
granted use of the property to ‘“‘only a date ending six months after
the termination of the unlimited National Emergency.”30

In April 1944 Burroughs led a move to purchase the field for
$6,000, the amount Kern County had invested in it. The County at
that time was agreeable; however, the Civil Aeronautics Authority,
which had developed the airfield in 1933, protested strongly.
According to the CAA, purchase of the field would violate a
long-held understanding between the CAA and upper echelons of the
Navy: that CAA-developed airfields would be acquired only by lease,
and that such leases limited use to six months past the end of the
war,31

The Navy had continued to press for purchase of the land but
had been set back in September 1944 when the County reversed its
position and opposed Navy acquisition. This change may have been
influenced by considerations within the CAA that the airfield at
Inyokern could become ‘‘an important link in airways to be
established after the war.”32 The NOTS reaction to this is indicated
in the response of Vossler when he read of these speculations. He had
jotted down an impulsive “Impossible!”” in the margin of the letter. If
anything, he had surmised, *‘the important link>> would be nothing
more than an “‘emergency airfield.,” In any event no important link
developed in the next thirty years, and the County’s change of
position ended its main chance of obtaining a training air center
within its borders.
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Subsequent efforts would be made by the Navy to obtain the
field, but time was beginning to work against the probabilities of
success. No major permanent facilities were being added because the
lease did not adequately protect the Navy’s interests, and this in turn
lessened the chances.

In April 1945 Burroughs again raised the question of control of
Harvey Field. This time his concern was aroused because of the
Army’s reawakened interest in its old claims. Burroughs wanted to
avoid “‘the possibility of conflicting interests,” understanding as he did
the importance of air space control when two military air facilities
are operated near each other.

It appeared to those concerned in the Bureau of Ordnance that
permanent possession could not be obtained at that time, so a lease
transfer was requested by the Navy. The transfer became effective on
June 15, 1945. Under the terms of this lease, the Navy agreed to
assume all obligations outstanding in connection with the land,
including the obligation to restore it to its original condition at the
end of the lease.33

Significantly, the main operations at Harvey Field were under the
cognizance of the Bureau of Aeronautics. As a consequence, the fate
of the field depended not only on the initiative of Burroughs at
NOTS and concurrence of the Bureau of Ordnance but also on the
vigor with which the Bureau of Aeronautics would support the effort
and the cooperation of the two Bureaus on the Invokern operations.
Burroughs, in trying to develop a one-happy-family approach to the
problem, walked into a trap.

The beginning of the episode is revealed in a letter to Burroughs
dated April 5, 1945, from the Chief of the Bureau of Aeronautics,
Rear Admiral (later Admiral) DeWitt C. Ramsey:

Dear Burroughs:

The question continues to arise here about the possibility of Bureau of
Aeronautics and Bureau of Ordnance conflicting interest in the general
administration of Inyokern and its activities. You will recall that on the
occasion of my last visit we discussed this matter briefly and you said that
vou would send me a personal memorandum on the subject. Will you be
good enough to let me have this at your earliest convenience.

With best wishes, .

Sincerely yours,
Ramsey ¥4

Burroughs returned a lengthy personal letter to Ramsey in which
he advocated, among other things, that the Bureaus of Aeronautics
and Ordnance make NOTS a joint venture (with Aeronautics providing
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an appropriate share of the funds).35 He sent a copy of the letter to
his Chief, George Hussey. Years later, Burroughs described what
happened:

Hussey got this letter and boy he blasted me; got on the phone right
away. He said, **This is an ordnance station; you report to me”-and a few
other words! Then he followed up with a letter [saying] “Don’t get off the
track; this is an ordnance station,” I think what he meant to say is: “When
you get in trouble out there and you're not getting satisfactory results from
the Bureau of Aeronautics, come to me; I'll see the Chief of the Bureau of
Aeronautics and we’ll work out something,” which was the correct way, the
Navy way of doing things. I was off-line on this letter,36

Although the Bureau of Ordnance retained control of NOTS and
its ordnance programs with bulldoglike determination, the same
cannot be said for the way in which the Bureau of Aeronautics
asserted its interests at Inyokern. Not that the particular activities at
Harvey Field warranted similar assertion. The Navy would face a
massive demobilization of combat crews rather than an urgent need
for Fleet training; the location of the Aeronautics guided missile
program at Inyokemm was always intended to be temporary, pending
completion of new missile testing facilities at Point Mugu, California;
and the Drone Utility Unit could just as readily conduct their
operation from Armitage Field.

For the Bureau of Aeronautics, as well as the Bureau of
Ordnance, a realizaiion was beginning to dawn; namely, that the old
original NOTS plan for large-scale training operation would radically
change with the closing hostilities of World War II. The arguments on
the importance of continuing, if not increasing, weapon research and
development did not necessarily apply to the same extent to the
training in the use of the new weapons.

Although it leads us beyond the period covered by this chapter,
we should follow this Harvey Field story to its conclusion. The NOTS
attitudes on the subject were still stormy to the end of the war. This
is clear from notations on a route slip: “We should acquire this
field.—Captain Entwistle agrees...—-H [Hayward]”; ‘“Recommend
we stick to our guns—C. F. Vossler’; “Agree—Sykes.”” Prophetically
the slip was dated August 10, 1945, the day the Japanese cabinet
decided to make an offer to surrender. That decision would bring
about a marked curtailment o. training and the collapse of the main
justification for a training air center at Inyokern.

Looking even further into the future, we find operations at
Harvey Field diminishing rapidly after the war, and in April 1947 the
field would be declared ‘‘excess to the needs of Naval aviation.”37 It
had contributed mightily to the war effort in the three and a half
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years since Commander Renard and Dr. Lauritsen had landed there
while in search for a place to test rockets, and lauritsen had
enthusiastically proclaimed, “I want it; this is it!”’38

PLANNING FOR PEACETIME

The transition of NOTS from a wartime station serving the
rocket programs of CalTech and the rocket training needs of the
Fleet to that of a permanent center for weapon research and
development did not occur within a narrow span of time that can be
neatly pinpointed in a chronologically organized ¢iscussion. For this
reason, a glimpse back to the beginnings of NOTS is necessary in
order to see where the planning began for the passing of the torch.

That there was to be a major change in mission and structure of
the Station at the end of the war was preordained by the quite
different sets of wartime attitudes of naval officers and scientists
toward peacetime weapon research. Many naval officers, particularly
those who were members of the ‘““Gun Club,” strongly felt the need
for the Navy to move into the postwar era with an effective research
and development program. The CalTech scientists, although concerned
with the future security of the nation, quite properly felt the time
was coming for them to return to academia or other peacetime
pursuits.

From the time a West Coast ordnance station was first proposed
to Rear Admiral Blandy, he began shaping the initially limited
proposals into far-reaching plans for a postwar center. The reason he
felt this was so important is seen in his words of December 9, 1943:

Ordnance, more than other naval activities, needs this special attention
to the research, because unlike ships, aircraft, communications, etc., it has no
counterpart in civil life, and thus derives little from developments springing
from the normal pursuits of the people in time of peace.3
From Captain Parsons we have anothe: example of the wartime
thinking of naval officers in ordnance:

Research and development in military establishments is as necessary as
industrial research. The reason is that industrial laboratories are necessarily
focused in peacetime on the most urgent problems of industry—it is against
human nature to expect industrial laboratories to concintrate first-class talent
on the solution of a military development problem whose solution requires
years of hard work and has no obvious industrial applications.“o

The above examples reflect the midst-of-war attitudes of many
naval officers, particularly those in ordnance. These attitudes
permeated the management philosophy of INOTS.
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As early as June 1944 Burroughs was assuring the CalTech
scientists that the Navy meant to develop NOTS on an ‘‘ambitious
scale,” and expressed his own personal desire that the activities under
the CalTech rocket program be physically transferred to “‘Inyokern as
rapidly as possible.”4! With such a move there would be little doubt
but that NOTS would become the prime rocket development center
for the Navy at the end of the war.

The CalTech group generally felt that such a transfer would have
a disruptive effect on critical programs. It would be to the best
interest of the war effort, they contended, for the project to maintain
‘ts headquarters in Pasadena and for the bulk of the research and
development to be done there. It was conceded, however, that the
program would benefit by the transfer of some areas of work,
including field testing and development of rocket launchers for
aircraft as soon as facilities were provided. This set the stage for the
later transfer of work in these categories. As of July 1944 it was
estimated that only a small percentage of CalTech personnel would go
to work for NOTS under civil service ‘“‘either now or after the
war.”42

In the same period (almost a year before the war ended), a
guideline was issued by Vannevar Bush on the demobilization of
OSRD. In the clear style of Bush memorandums, the first sentence
stated, “The OSRD is a wartime ugency and will go out of existence
at the end of the war.”43 The general plan. was to have a transition
period starting with the end of the war with Germany and ending
with the defeat of Japan. An orderly plan of demobilization of OSRD
would be developed. But all actions and transfers would be arranged
so there would be no delay or interference with projects relevant to
the war. The obligation of th- scientists to aid the services in the
transition was clearly recognized.

Difficulties were experienced when institutions like CalTech tried
to prepare for demobilization because plans were tied to an unknown
date, the end of hostilities with Germany. Finally an assumption was
made, for planning purposes, that the date would be November 15,
1944, This was a wrong assumption. In November 1944, the German
Army, rather than being defeated, was preparing for the :ighty
counteroffensive that was to become known as the Battle of the
Bulge. There was much deadly fighting ahead.44

The view of the Navy toward the demobilization of OSRD was
expressed to Bush by Rear Admiral Julius A. Furer, Coordinator of
Navy Research and Development, who wrote that ‘‘any abatement of
interest and active participation ... of your organization will delay the
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final victory over Japan, and will therefore also result in additional
ioss of life in our forces”™#S This message was not lost on the
sctentists. AU CalTech, as elsewhere, the effort was continued through
the end of hostilities  with a notable shift from rescarch to these
projects with a reasonuble hope of having a tactical impact.

Besides  wiae indwidual  pluns for transferring  different OSRD
facilities and  proorams to the services, a plan was implemented to
develop o suceessor agency  to OSRD for  planning  long-range
participation by civilian scientists in militarily related rescarch On Tune
220 1944, the Secretaries of War and  the  Navy  established a
Comuittee on Postwar Research under the chairmanship of Charles E.
Wikson. Vice Chairman of the War Production Board. 40

But it would be a long time before the actions oi the Wilson
committee would have any effect on NOTS. In the full of 1944 it
was becoming clear that the biggest problem in planning the transition
would be anoeetting ¢ alified technical people to take civil service
positions and move to the yet untamed desert.

Among NOTS and CalTech personnel it was generaliy agreed that
the transter of CalTech personnel to civil service could best be done
by uroups. rather than ndividually or waiting until all transfers could
be made at once. Many problems were met by getting individuals to
transfer at the time of the transfer of the function. In general this
was done  with the  understonding  that the  individual  was  not
committing himscll” bevond e war, Not the least of the problems in
persuading  people  to transfer  was in convincing  them of  the
permanency  of NOTS  und  rdieving  concerns  about  military
restricions on their approach to the technical work.

Thompson's proposals for the new research and  development
organization helped diminich these coneerns. By March 24, 1945, he
had pulled his findings together in a report addressed to Brrroughs.47
The technical programs would be under the Director of Rescarch,
Developmeni,  and  Test, who  would  report directly  to  the
Commanding Officer. There would be two technical departments: one
covering rescarch and development under a scientist. and one covering
field ovcrations ttesting) under a raval officer.

In presenting the plan, Thompson stressed the importance of
inducing as many CalTech porsonnel as possible to transfer to civil
service to “carry over a smooth-running and effective orgamzation.”
He added, It is of great importance that Civii Service at *horitics
anderstand  the  special nature of the problem of transierring the
group ... it is  hardly in the Government’s  interest  to  follow
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interpretations of Civil Service regulations which would in cffect deny
suitable professional or sub-professional  opointments because of seme
arht-ary measure of cligibility.”48

Part of Thompson’s concern centered abont the necessity tor
strong scientific direction of the technical programs at NOTS. He not
onlv pointed up the need, but proposed an appropriate candidate as
“Director of Rescarch, Development. and Test™ essentially the head
of the entire civilian scientific organization. The candidate was Dr. L.
R. Hafstad who, with Dr. M. A. Tuve. had led OSRD’s highly
stuceessful - pronimity  tuze  program  sponsored by  the Bureau of
Ordnance. In the March 24 report, Thompson presented Jhe basis tor
his recommendation: 4!

ot should develop that D Mo AL Tuve, with whom D Halstad s now
assocated,  should  eventually  beeasme  Director of the Naval  Ordnance
Laboratory, Washineton, or should  continue to direet the present Bureau
Research Organtzation which he heads, the distineuivhed  rescarch team of
Fuve and Harstad widl then contunue to serve the CGovernment and the nation
in perhaps the most etlective manner possible, pamely  that as cooperating
heads of two ereat ordnance laboratories operated v the Navy, This wall
inevitably insure  the close collaboration  of the two  laboratonies an the
ordnance  tevelopment ficld and in the dongrange plannmg windh s
essential,

As a significant afterthought, Thompson added:

It the Burcau of Ordnance and  the Commanding Otticer, LOTS,

Invokern, so desire, 1 shall continue spendine as much ume at the Stition as

possible nan eftort o maintain the Duector’s office until Hafstad can o to

teyvokern on g part or fall time basis,

In recommending  Hafstad  to head  the  civilian scientific
organization. Thompson was saying that the technaical effort at NOTS
should be under the direction of o scientist of stature. He delt this
was  particularly  important  because  the prominence of  the senior
scientist  would  Fe ot concern  to scientists  and  cngineers
contemplating employment at NOTS. But Hafstad did not accept the
position: instead, Thompson tilled the post temporarily until  he
aceepted o permuanent appointment some months later.

Thompson also knew that if NOTS was to have a first-class
civilian scientific veam, the social climate should not be dominated by
a military syscemr of rank., From his years at Dahlgren and his inputs
from CalTech, Uhvapson made some practical suggestions pertinent to
achieving o narmeasious military-civilian relationship:

1. ¢l distind tions should be avoided it possible, To o Navy man and 1o
many  cwilans L this point will seem over-stiessed, But b believe  the

yoosent plan will fadl in the long run to reach anyvthing approaching s
possible success 1t the question is not deadt with in proneer tashion (for @
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military  station). Most able scientists and engineers, young and old, will

dislike staymng in a small community where distinctions as to quatifications

tor quarters, club membership and social privileges are made on the basis
of rank. It is not sufficient in dealing with this problem mcrely to try to
ne up the civilian technical group according to some formula of rank.

While scientists do often enjoy setting up their own ranking systems, they

will not accept one which denies fufl recognition to young mer (of

outstanding avility and achievement) merely because thev are young.

Where hmitations are necessary 11 respect to cl.b privileges and other

measures ol social standing, a carc ful attempt should be made to find a

suitable index of eligibility . .. [A group of senior civilans and officers)

should  study  exhaustively  the problem  of removing the causes of
uncomtortable feelings us they often exist in communities of officers,
civilians and enlisted men, ...

3. Administrative officers (Nuvy and civilian) should agree to avoid practices
which tend to set up different admnistrative action covering civilian and
mititary privileges. Most exampies of cases which could be cited would be
considered trivial but they are, as much as anything else, what leads to
bad taste and a desire to pot away from o military community, . ..

The ovrescient  thoughts expressed by Thompson on how to
achieve  harmonious military-civilian relationships  were slow to be
acted  upon.  After all, as  he himsell had  pointed out, the
“difficulties . . . have been so far occasionally apparent.” And at tnis
time, in the spring of 1945, little ditficulty existed at the local level
largely becouse of the example of a personable Commanding Officer
who appreciated the need for harmony as much as did Thompson.
The few ditficulties that did arise were sometimes laughed away. For
cxample, Dr. Fowler reported to Burroughs in a staff meeting that as
a cwvilian he had been unable to get a haircut on the Station. In
looking at the scientist’s premature sparsity  of hair, the staff saw
more humor than seriousness in the situation. But it should have been
clear that the man who could not get a haircut in town wais
obvicusly not part of the community.

The Thompson proposal on how to organize NOYS wuas unique
in its time. In contrast to the prewar organizaion of naval proving
grounds, it called for civilian scientific direction of the technical
programs, sought scientists of high professional stature, and recognized
the importance of avoiding class distinctions between the military and
civilians in both the work and social environments. By design. his was
a compromise solution in the sense that it blended the qualities of
military control and civilian technical direction. It was what most of
the scientists to that time, and many of today, would consider
impossible: a civilian organization that could function with scientific
freedom within the military structure.

When  Bush  received an  information copy of Thompson’s
proposal, he jotted down a note for his own immediate staff so they
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would know that his support of the plan did not mean that he
necessarily thought it would succeed. But as the dean ol managers of
scientists, he did not fully close any door just because of his own
personal skepticism. To Thompson he would say, “We support you.”
To his staff he confided:

Quite a document! 1 think they may be attempling the impossible, but
we certainly will not 1efuse to aid on that account. The faster they take
aver the sooner we become relieved. V.B 50

President Truman’s announcement on May 8, 1945, that the war
had ended in FEurope signaled the beginning of the transition of
ordnance experimental work from OSRD to the military services.

On May 29 Admiral Hussey affirmed that “The transfer of
rocket development from other activities to this Station has alrcady
commenced and will be accelerated as rapidly as the growth of the
Station’s facilities will permit.”’51

With new facilitics being completed every day. the transfer was
not long in coming As indirect and irritating testimony that the
desert Station was maturing into a showplace ordnance establishment,
Hussey complained that the constantly increasing number of visitors
to NOTS was interfering with  highly important development
activities.d 2

The discussions on transition culminated in a mecting on June 5,
1945, at CalTech, It was a grand assembly of key figuces from the
Navy, OSRD, and CalTech.*53 Of those present, the man with the
main power of decision was Captain F. 1. Entwistle, Director of
Research and Development for the Bureau of Ordnance. Entwistle, an
ordnance officer acting with the full authority of Hussey on the
matter, stated that the Navy had two principal concerns: (1) the
transfer of the 1ocket program to general Navy supervision, and (2)
adequate provision for postwar rescarch.

* Present at the mecting of June 5. 1945, on the transfer and termination of OSKkD
Contract OEMsr-418 were the following:

Office of Scientific Research and Development: F. L. Hovde (Chief, Div. 3, NDRC), B.
M. Norton (Tech. Aide, Div. 3, NDRD).

Navy: Rear Admiral R. S. Holmes (Navy Dept. Liaison Officer, NDRC CalTech),
Captain S. E. Burroughs, Jr. (Commanding Officer, Naval Ordnance Test Station, Inyokern),
Captain F. 1. Er wistle (Director, le, Bureau of Ordnance), Captain J. L. King (Office of the
Liaisor Officer, NDRC), Commander C. E. Haugen (Officer in Charge, Burcau o~ Ordnance
Design Unit, CalTech), Licutenant Commander O. H. Peterson (Re, Burcau of Ordnance).

CalTech: R. A, Millikan (Chairman of the Executive Council), J. R. Page (President of
the Board of Trustees), C. C. Lauritsen (Director of Rescarch, OSRD Contract OEMsr-418),
E. C. Watson (Official Investigator, OSRD Contract OEMsr-418), W. A. Fowler (Assistant
Director of Research, OSRD Contract OFEMsr-418), W. R. Stott (Assistant Comptroller,
CalTech), 1. S. Bowen, T. Gardner, W. Huse, R. B. King, W. N. Lacey, T. Lauritsen, F. C.
Lindvali, M. Mason, B. H. Sage, W. R. Smythe.
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The plun that evolved set the pattern of the postwar transition.
The rocket development and test work would be transferred to
NOTS. The rocket production would be picked up under a broad
contract with the General Tire and Rubter Company.* The torpedo
launchit  facilities at Morris Dam, along with the associated torpedo
programs and underwater studies, would become a substation of
NOTS Inyokern. The propellant work and activities at Eaton Canyon
would be decreased and eventually closed down as the work was
absorbed by the China Lake Pilot Plant.

As to the other major concern, Entwistle summarized the Navy’s
general position on postwar research: “The Navy,” he said, “‘believes
that postwar research mvolves a two-way responsibility: the Navy’s to
foster it, the colleges’ and universities’ to cooperate in it.”

J. R. Page stated the position ot the CalTech Board of Trustees.
The board had been disturbed for some time by the financial
magmiiude of the work and was cager to get the Institute back to
“its normal and proper job of teaching and fundamental research.”

Hovde spoke for OSRD, stressing that “Dr. Bush will not
appiove any projects involving work for the postwar period.” lts
policy was to vress for steady transfer of its activities to the military
services until the end of the war. It would agree to the transfer of
the rocket program during the next six months.

The following target dates for the transfer were agreed to:

July 15, 1945: Transier of rocket production activities to General Tire
ard Rubber Company

September 1, 1945:  Transter to NOTS of Morris Dam and its activities

October 1, 1945: Target date for closing of Eaton Canyon facilities

December 1, 1945: Traasfer to NOTS ot the China Lake Pilot Plant and
associated activities

December 31, 1945:  Termination  of CalTech’s experimental work on
propellants and interior ballistics

December 3%, 1945:  Target date of OSRD for the termination of all its
experimental activities related to NOTS with the
understanding a review should be made in November to
see if some specific projects should be continued into
1946

Thus, the main framework for the transfer was set. It was a plan
that paved the way for NOTS to become the leading ordnance
research and development laboratory on tle West CToast, if not the
nation. The professors wanted out; the Navy wanted ordnance

* The General Tire and Rubber Compiuny also picked up another OSRD/CalTech
activity, This was the JATO program—development of rocket units for “‘jet-assisted take-of{”
of aircraft—that was beirg done by CalTech’s Guggenheim Acronautical Laboratory
(GALCIT). The Institute’s small contractor, Aerojet, was purchased by GT&R and later becarne
cn. of the nation’s largest postwar acrospace industries for rocket engines.
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experimental work to continue under its direct leadership. In the
process, NOTS got the key facilities. But it would take more than
facltties to attain an effective research and development center, it
would take qualified people and leadership, too.

CalTech was the most obvious souice for the new NOTS to
recruit scientists, engineers, and technicians with ordnance experience.
Many of the candidates had the choice either of seeking employment.
in new fields or of moving to Inyokern and working for a new
employer, the U.S, Civil Service. In the main, the people involved had
extremely strong feelings regarding botiy

The first choice is not hard to underscand as it represented the
clear-cut difference in life styles between Pasadena and the remote
desert. But joining civil service had other ramifications.

The limitations of the civil service system of that time in
meeting the needs of a technologically advanced society were not
localized at NOTS. On the contrary, it was a problem that surfaced
simultaneously throughout the entire spectrum of the technical and
scientific staffs working for the military.

As the struggle widened and intensified, Di. Hafstad and
subsequently the entire scientific fraternity of the American Physical
Society joined tne fray. It was only after the estatlishment of the
Office of Naval Research in 1946 and the Atomic Energy Commissicn
in 1947 that sufficient leverage could be brought to bear on a
reasonable 1esolution of the civil service classification problem.

Basically the problem stemmed from an obsolescent civil sctvice
classification system that was not applicable to a modern technizal
establishment. Classification standards did not exist for many of tae
professional and technical positions. Classifiers were required to follow
hard and fast rules. Final classification authority was held by persons
remote to the laboratories. The local position descriptions had to
match the inadequate classification standards in order to determine
the civil service ratings that in turmn would determine what salary
would be paid. Although the system had worked for artificers and
artisans, it was woefully inadequate for scientific and technical people.

The classification problem proved to be a particularly obstinate
one for NOTS when it took over the technical leadership of ordnance
programs from CalTech., Up to this time the Station had few civil
service employees, and these did not include many senior scientists
and top-level supervisors. The problem became obvious when the
attempt was made to influence senior CalTech people to transter Lo
NOTS and civil service. Not only were they concerned with what
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they perceived as the immediate humbug of wrestling with position
descriptions to obtain the proper grade and salary level, but more
important, they were apprehensive as to whether civil service
bureaucracy coupled with military command would restrict their
approach to the technical work. Accordingly, most of the professional
staff declined offers of civil service careers at Inyokern.

However, the Station was fortunate that a nucleus of CalTech
personnel did sign up, thus ensuring some continuum of civilian
technical personnel with experience in rocket and torpedo work.
Burchard points up one group in particular:

...most of the 200 members of the Inyokern Range Operations
Group...under Dr. Ellis, accepted Navy Civil Service appointments. This
group was transferred, not only for the purpose of operating the test ranges
on the Station, but also to serve as a nucleus for the growth of the Research
and Development Department . ..5%

The reaction of Duane Mack, who like Ellis had come on board
with the first NOTS test, provides insight as to why persons who
were deeply involved at the NOTS site were more likely to stay on
under the new structure than others:

Well, 1 was extremely interested in the aircraft ranges. It was
fascinating because I'd been out here from the very beginning and they were
building up and they had developed to quite an extent. We were getting new
facilities and new instrumentation and it was an extremely interesting area to
work and | was anxious to see it finished and this was really why 1 wanted
to stay.55

But Mack and Ellis represented the minority. Most of the
technical staff and the scientific leaders of the CalTech rocket
program were preparing to leave the ship as soon as they heard the
victory sirens of V-J Day.

Leadership was a key factor needed to assure that the facilities
and programs inherited by NOTS would allow it to become an
effective postwar research and development laboratory. Here too there
were potential problems. We have seen the difficulty in obtaining a
permanent civilian director for the technical effort. Warnings of a
further problem had emerged as early as September 1944. At that
time Thompson had written to his old friend Parsons as follows:

Captain Burroughs was here [NOP Indianapolis] for a day last week
and 1 talked with him about some of his problems. I think he is making
excellent progress and he had some very good ideas if they wcan just be
crystallized in such a form [that] they will not be dropped when he leaves.
He is already talking about wanting to get back to sea. There are now about
7,000 men working on the building program. It is going to be a magnificent
plant, the sort of place we always dreamed about but never expected to see.
I think the most important point right now is to see that the right successor
to Captain Burroughs is selected.56
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Burroughs, too, was concerned about ‘‘the right successor.”
Perhaps he more than anyone in CalTech or the Bureau of Ordnance
was keenly aware of the rather special qualifications required of any
man at the NOTS helm. After all, Burroughs not only was the
helmsman but had also been one of the prirncipal architects of the desert
ship and knew well her sailing characteristics. As the time to rejoin
the Fleet drew closer, Burroughs wrote regarding the opening at
NOTS to a friend, Captain David B. Young, who occupied the desk
for Aviation Ordnance in the Bureau of Ordnance, Burroughs’ desk
before he took over command of NOTS. Young replied:

Dear Evvie:

Suppose you think 1 have been ungrateful for your offer relative to
Inyokern. Let me assure you that | appreciate your considering me. Had it
been six months or a year ago, I should have fought for it because it it
exactly the kind of work I have always wanted to do. Had understood that
Admiral H. [Vice Admiral G. F. Hussey, Chief of the Bureau of Ordnance]
had given a down on your proposal. However, a few days later Admiral K.
[Rear Admiral W. A. Kitts, Assistant Chief of the Bureau of Ordnance]
asked me if | should like to relieve you. Told him | was flattered by the
offer but felt that I was in a bad position on sea duty and should prefer a
sea command if | could get away. | asked for a day or two to consider. On
Windy's [Captain (later Rear Admiral) Wendell G. Switzer] advice, |1 saw
Rev. Meadows [Captain H. L. Meadows, Detail Officer for the Bureau of
Aeronautics|, who litterally [sic] *hit the roof.” He said | needed the sea
duty and, besides, I was too junior for the job. Said he would oppose my
getting it. He could promise me no CVE command. So you see, I was pretty
much in the middle, 1 have told BuOrd | want to go to sea so they have
OK'd getting in a relief for me. Again let me thank you for recommending
me for this job as you did for the original AAU. Hope that some day we
can “click.”"S7

Burroughs wrote to others whom he thought would be in tune
with the NOTS concept, but in the end he had no influence on the
selection of his successor.

In the meantime Burroughs was being urged by his associates to
reconsider. Particularly vociferous in these attempts were CalTech
leaders Lauritsen, Fowler, and Ellis. His naval comrades in the persons
of Hayward, Pollock, Duncan, and Richmond also asked him to
reconsider, but as naval officers they would understand the
explanation he later gave.

My turn had come up to get command of a ship. | wanted to get
back into the war, a little more closely into the war. My orders were
issued—1 guess—about April of 1945 to go out and command a ship. When
there is a war going on | guess probably every man who has made a career
of the military wants to be out there to fight the war. ...58
Although the reasoning was understandable, the common point

of view at NOTS was that the impending departure of the popular
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and able Commanding Officer was untimely. It became increasingly
clear Burroughs would be leaving just as the problems of transition
from a wartime station to a peacetime research and development
center under Navy management would come to a peak.

Despite the long planning for the transition to peace, the end of
the war would find NOTS facing dilemmas in recruiting a qualified
professional staff, in obtaining a leader of stature for the technical
programs, and in losing its Commanding Officer at a critical hour of
need.

INYOKERN: THE WAR CONTRIBUTION

It is logical to expect that the history of NOTS during World
War Il include a summary to show the direct contribution of the
Station to the war effort: a sort of balance sheet of accomplishments
to validate the terms of the charter, *‘research, development, and
testing of weapons.” Such a balance sheet is difficult to construct and
even harder to interpret. For example, how does one assess the
contribution of the early Fleet training achieved at Inyokern?
Proficiency in the combat use of rocket weapons surely must be as
important as the weapons themselves. Yet, it is the hardware that is
most often associated with the NOTS wartime effort: Holy Moses,
Tiny Tim, spinners, fuzes, warheads, launchers, and rocket sights.

The retrospective story of how these weapons went to war shares
equal significance with that of their actual deployment in the combat
theaters of Europe and the Pacific, as it strongly points up the fact
that ordnance problems do not necessarily end with the completion
of development; rather, they extend deeply into the phase of
introduction into service. There is irony, too, in the story in that
Holy Moses—a rocket developed for the Navy—was first used in
combat by the U.S. Army Air Corps.

Retributive justice would have been served indeed if the
launching sites of the new German secret weapon, the V-1 flying
bomb, known as the buzz bomb, could have been demolished by this
newest of the U.S. rockets, the 5-inch HVAR, Holy Moses. This was
the objective in the summer of 1944 when a special mission was set
up for equipping and training an Army Air Corps squadron with Holy
Moses rockets.
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Courtesy National Archives

The S-inch HVAR for the Fleet being loaded on zero-length wing launcher of F6F
fighter aircraft.

By contrast with the fumbling efforts that sometimes
characterized the int.oduction of new weapons into service use, this
effort was capably handled. An experienced group of military officers
and scientists went to a base in England to indoctrinate the 513th
Fighter Squadron, 406th Fighter Group, Ninth Air Force, in the use
of these rockets that as yet had not been baptized in battle. The
mission included Licutenant Colonel Harry F. Donicht, head of the
Aircraft Section of the AAF Material Command, other military and
technical representatives from Wright and Eglin Fields, Royal Air
Force Group Captain H. W. “Dixie” Dean, and one of the leading
CalTech scientists, Dr. Carl D. Anderson. Dr. Lauritsen was also
officially on the mission, but a V-2 rocket had crashed in Sweden
just as he arrived in Europe so he went there to take advantage of
the unique opportunity to gain first-hand technical knowledge of this
large German rocket.
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According to Hayward, it was Lauritsen who really interested the
Ninth Air Force in CalTech rockets. To this end, Lauritsen employed
his personal friendship with Generals Vandenburg and Arnold, as
described by Hayward, *... Charlie Lauritsen could go any place, and
people would talk to him... he knew all the chiefs and he also knew
all the Indians.” According to Hayward, Lauritsen, while enthusiastic
about a weapon to hit the V-bomb sites, was also convinced that the
Navy rockets could kill tanks, railway rolling stock, and road
transport vehicles; ultimately he was similarly able to convince the Air
Corps general staff. In this he was aided by a general disenchantment
by the Air Corps with their own 4.5-inch aircraft rocket.3?

The introduction of Holv Moses into service was so closely
phased with the first production of the rocket that 100 rounds a day,
manufactured under CalTech direction, were ferried daily by air from
California to England until 1,400 of them were delivered.60 Dr.
Thomas Lauritsen, Charlie Lauritsen’s son, was at Pasadena to see that
the shipments went as scheduled.

This effort did not pay off where originally expected, but
elsewhere. By the time the launcher installation and the training of
the 513th pilots were under way, the Germans had changed their
tactics of firing the V-1 bombs from permanent sites and were using
mobile pads that were frequently moved to make detection and
attack more difficult.6!

Although Dr. Anderson recalled that the change of mission was
due to the German adoption of the mobile V-1 launch pad, Burchard
states that there was “[doubt] whether the rockets would be able to
do any significant damage to the launching sites; as these proved to
be so sturdily built of reinforced concrete that they could withstand
even heavy bomb hits.”62 This reasoning would explain the high
British interest in Tiny Tim in June 1944. More probably, the shift
was due to mission priority: British antiaircraft gunners with the new
proximity-fuzed shells were proving that they could cope with the
V-1 threat; there was an urgent need to stimulate the stalled
momentum of the Normandy invasion.

Consequently, the squadron’s mission was shifted away from the
V-1 sites to help the stalled Allies push out of the Normandy
beachhead. On July 15, 1944, the squadron, flying P-47 Thunderbolts
from England, struck targets in the Saint-L6 area.

The pilots were operating under two handicaps. Their training
was limited, particularly in actual firing of the precious rockets, and
the Thunderbolts had only four launchers instead of the eight
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normally installed  on Navy  planes. Despite these limitations,  they
made the mtroduction of Holy Moses into battle an occasion not (o
be Torgotten by the enemy.

Reports ol the results varied as to details, but all agreed that o
farge: number ot targets were damaged by the rockets. Anderson's
notes  made  from  mtervicws  with - pilots  returning from  thirteen

missions indicated 3 tanks destroved, 2 probably destroved, and 10

others hit: 1 opillboy hit, and S trucks and 2 armored curs destroyed.
In these actions two aircratt and one pilot were lost. The otficial
Burcau of Ordnance administrative history  reposts that the S13th's
main action was in support of General Patton’s tank columns i their
famous breakthrough at Constances i the Bruatany Peninsula, July 26
to 29, 1944 And the squadron played o key role in halting a heavy
Gernan counterattack on August 9 from Vire and Mortains toward
the sea0?

Astde from the tactical restdts, 1t appeared  imnally  that the
expericncee of this one squadron would have a great impact on the
Air Corps™ future plans tor rockets. Licutenant General Carl Spaats.
Commanding General of the U.S. Strategic Air Forces in Furope,
wrote, TTTe success of the equipment has resulted oo requirement
trom the Ninth Air Foree to cquip all of their P-47 fighter aircralt
with reckets.” 04 Major General E. R Quesada, Commander of the
Ninth Air Foree in requesting thousands  of the rockets by TWX),
reportediy dictated, "We  want CadTech  rockets, repeat,  we want
CalTech rockets. not Army Ordnance.”0 Also characteristic of the
reaction was the statement by Major General B B Meyers ol the Air
Techmcal Service Command. who described  the Holv Moses as the
“hest anti-tank weapon of the war, 00

With aircraft rockets in the spotlight at the stare ot the push
across  the continent towara Berlin, it could | poecoed  that the
demand and use would be accelerated. as in the Pao But st howas
not the case, Several explanations have been given. The success ol one
combat fighter squadron™s minimal training had given rise to a beliel
that there was no critical need for training in the use ol this quite
different type of weapon. Overlooked was the fact that the 513th
wis an o exceptional squadron. Th: method of supply for the 313th
wis also o exceptional, The  follow-up  squadrons  did not have the
personual attention of a Tom Lauritsen in the States. In the upgrading
of rockets and launchers, the rockets for one type of launcher often
went to o squadrons equipped  with other faunchers. There were no
scientists like Carl Anderson or technieally knowledgeble oflicers hike
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Harry Dopicht around to give technical direction when needed. And
there were no well-prepared operational manuals. These shortcomings
gradually led to s growing body ol disappointment in the use of
rockets by the air forces in Europe, T'e Holy Moses rockets fired by
P-47s helped break a German counteroffensive in August 1944, but
otherwise these and other rocker. played only miner. sporadic roles in
the final rollback of the German army.0”/

b was quite a different story in the Pacilic. There. the war was
sssentially a naval war. The naval otficers and the scientists associated
with the Navy-sponsorcd rocket projects could carry their message to
every level in the combat theaters. from the Commander 1. Chief. to
the logistical support groups. and the sdilors and marines loading the
launchers. Once rockets had proven themselves in baitle, the contacts
between the operating forces in the Pacitic and the CalTech scientists
became a firm and fast relationship.

Wheo Woo AL Fowler toured the Pacific combat arenas in the
spring of 1944, rockets were fast becoming major weapons of war. By
the ena of hostilities their use was cextensive. The Armyv  was
procuring rockets to the tunc of $150.000,000 a year. The Navy had
1.200 war plants in a program for turning out rockets at eight times
this amounrt.08 The Navy's expenditure for rocket weapons in 1945
was $100.000.000 per month. 69 From the standp Jint of production
and  the rapid refinement of combat doctrine. 1t can be concluded
that it Japan had been invaded, the rocket power relcased would have
been phenomenal.

Following its introduction to the Fleet in December 1944, Holy
Moses served (as had its predecessors. the 3.5- and S-inchi ARs) by
inflicting Jeath  blows to  Japanese transports,  kpocking oul
artiaircraft-gun  emplacements,  and  blasting  away  heavy  defensive
‘ortifications. Only ua few months carlier. Fowler had been aware of
the prorises offered by the aircraft rocket in combat. And these
promises  were  fulfilled.  Zero-length  launchers,  improved  fuzces,
efficient  rocket sights—all had helped to bring even the carlier
weapons closer to their full potential. Holy Moses was a quantum
leap torward in exploiting this potential where it counted —helping to
break the back of .nemv resistance to our massive oftensive oy land.
sed, and air.

Tiny Tim barely made it into combat, the late coming being
typical of the fortunes of war. Like Holy Moses. it had been initially
planned for use against the launching sites of the German V-weapons

194



AR

W

EBB TIDE g

sduo gy

bz

N

sdio )y U g

59 .ELESS\SQ\

Asarnoy

Paeuryg uo -
PN dlam g1ay

[ Ui
UL -premio; Stel

JRIIE tequios
Qunfopudy Julng




THE GRAND EXPERIMENT AT INYOKERN

in occupied France. Accordingly, for a short time. Tim cnjoyed a
max.mum priority.

But again, like Hoiy Moscs, the reason lor its not being used as
planned  was the same: the need to destroy the launching  sites
diminished as wartime conditions changed. Antiatrcraft fire, enhanced
by the SCR-584 radar, the M-9 director, and the proximity fuze, was
able to countzr the airborne V-1 bomb, and the timely capture of
launchine sites in the European coastal areas decreased both the V-1
and V-2 threats. Hence, the priority for Tiny Tim was downgaded.
Meunwhile, the tauncher problems (detailed carlier) were taking their
toll in lost time.

In the spring of 1945, F4U squadrons cquipped with Tiny Tims
were sent out on the carriers Franklin and Iatrepid—part of Task
Force 58 commanded by  Admiral Mitscher. On March 18, while
cruising in Japanese waters some 40 miles offshore, the [franklin
became a  target lor air attack. A twin-engine Mitsubish, bomber
unloaded two 500-pound armor-picrcing bombs that penctrated the
carrier’s {light deck and exploded against the hangar deck. On that
deck the fdU aircraft were loaded with fuel and Tiny Tims with
high-explosive warheads: 14 Tiny Tims were set off by the flames,
adding horribly to the holocaust.

Tiny Tims from the aircratt of the [fntrepid were used in the
battle of Okinawa in April 1945, but it was difficult to make any
useful evaluation of their etfectiveness because of the overwhelming
bombardment from o wide variety of ordnance. But Tim made it to
the war, Had the war not ended before it became necessary to invade
the Japanese home islands., Tiny Tim would have been ready, not
only for Navy use, but also for the Army Air Forces, which in late
1944 were preparing planes and pilots for deploying “the really big
rocket.” In his work, Rockets, Guns and Targets, Burchard includes a
significant  footnote: “The war ended before the most formidable
rocket plane got into action. This was the F4U equipped to carry
cight S-inch HVARs and two Tiny Tims—a total of 3800 pounds of
potential destruction.” In yet another footnote, he mentioned that
there were more than a million HVARs stockpiled at the close of
hostilities.70

Thus, a weapon with the Inyokern stamp was scheduled for mass
delivery to the homeland of the enemy. But the course of events
dictated otherwise. Another new weapon of war that CalTech and
NOTS had been involved with, the ‘“‘really big” one—-the atom
bomb—brought the war to an end without the need for an invasion.
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CAMEL and Salt Wells

Some activities of wartime NOTS stood apart from the primary
role of developing aircraft rockets. The most significant of these
activities was an involvement with the nation's supersecret atomic
bomb program.

During the spring and early summer of 1945, a new facility was
built at Inyokern—a pilot production facility that fabricated
nonnuclear explosive components for the new weapon,

The Salt Wells Pilot Plant was swept into existence by a surge of
effort to bring the war in the Pacific to a close and so to forestall
the costly necessity of invading the Japanese homeland. Yet, it was
the long-range permanence built into this plant that helped to flesh
out postwar ordnance research and development during the difficult
years of peacetime adjustment.

PROLOGUE TO VICTORY

Captain William S. Parsons arrived at Inyokern on Wednesday.
July 18, 1945, for a brief visit with Lauritsen and Burroughs. The
calmness he showed in discussing the NOTS work ¢nd in reporting
the first A-bomb test at Alamogordo two days earlier was typical of
Parsons. It is a matter of speculation as to whether he told these two
close associates that he was on his way to a very select Pacific island
and that he had been chosen to be the weaponeer in charge of the
tactical delivery of the first atom bomb.
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Conrtesy Los Vamos faboraton

Rear Admiral Witham S Pavons, oodnance proneer and staunch tiend ot NOTLS,
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CAMEL AND SALT WELLS

Parsons was one of the last of the team to arrive at Tinian,
approximately 1450 miles from Tokyo. Work had begun there in
February 1945 to construct the supersecret base. It was now the
middle of July, and the B-29 bombers and men of the 509th Group
had arrived. The gun type nuclear bomb (Little Boy) -as yet an
untried weapon—arrived on July 26 aboard the cruiser U.S.S.
Indianapolis.

Captain  Parsons, whose responsibilities at Los Alamos, New
Mexico. had been to make the bomb a deliverable weapon, was
personally assigned by Major General Leslie R. Groves., USA, top man
in the Manhattan Project, to be in charge of the bomb on the
e¢poch-making flight of the FEnole Gay. In these words Parsons
described the impact of the first atom bomb, which was dropped on
the city of Hiroshima on August 6:

It was a terrific spectacle. The huge dust cloud covered everything.

The base ot the lower part of the mushroom, a mass of purplish-gray dust

about three miles in diameter, was all boiling - the entire area was boiling. A

huge white cloud got separated from the top of the mushroom and went

upward. Then a second white cloud rose into the air and started chasing the

first one. ... The purple clouds and flames were whirling around. It seemed

as though the whole town got pulverized.

If the Japs say a meteor hit them, we can tell them we have more

where this one came from.!

While preparations for deploying a second bomb were under way,
millions of leaflets were dropped over Japan. The text was direct:

TO THE JAPANESE PEOPLE

America asks that vou take immediate heed of what we say on this
leaflet.

We are in possession of the most destructive explosive ever devised by
man. A single one of our newly developed atomic bombs is actually the
equivalent in explosive power to what 2,000 of our giant B-29s can carry on
a single mission. This awful fact i1s one for you to ponder and we solemnly
assure vou it is grimly accurate.

We have just begun to use this weapon aginst your homeland. If you
still have any doubt, make inquiry as to what happened to Hiroshima when
just one atomic bomb fell on that city.

Before using this bomb to destroy every resource of the military by
which they are prolonging this useless war, we ask that vou now petition the
Emperor to end the war. Our President has outlined for you the thirteen
consequences of an honorable surrender. We urge that you accept these
consequences and begin the work of building a new, better, and peace-lc ring
Japan.

You should take steps now to cease military resistance. Otherwise, we
shall resolutely employ this bomb and all our other superior weapons to
promptly and forcefully end the war.?
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One more bomb was resofutely cmploved™ agunst the Tapanese
town o Nagasakr o Nueost 90 1945 AS with ihe Hiroshima attack.
the weaponeer aboard  the  B-29 arervatl was a0 naval
officer Commuander clater Nice Adoaraly Frederick Lo Ashworth, *
oy bamb was the mplosion type obFat Man), but ity tremendous
power tor destruction was the same as had been demonstrated by the
st s was enoueh toocanse Japan to suerender. On August 140 the
alhed torms of capitulanon were aceepted. thus ending one ol the
Moodiest wars in hanvn histon

As tooa report onoone ob the most unusual missions o naval
otficer ever had. Parsons summied up the delivery operations ot the
bombs with  this simple observation. “Once in many centuries vou
't shake oft the Midas touch, That's what hay pened to us.™?

Smong the questions Groves was ashed ar the end ol the war,
one  had particobar stemiticance o NOTS: Hiow many bombs were
avalable to back up the “warmng to the Japanese people™? His
answer owas alwavs, Ulnouein.” Abthough v terms of immediate
avatlabihity  there were probably fewer than o hall dozen. Grovey
single-word answer had much wider imphications, Loy Alamos was still
vearad tooa high derree of operational readiness, and the brand-new
plants at Hantord, Washmaton, and Oak Ridee. Fennessee. were
statted and cquipped to produce nuctear materals in quantity. And at
Invokern, Calitornu, the pamt was hardly dry onoa permanent tacility
called the Salt Wells Piloi Plant. On July 250 the fisst hzh-explosive
Mocks  had been  melied. poured. and cast. Had  the pressures of
contiued  war been mamtarwed. volume  production  of these vital
components tor atorne bombs could shortly have ocen available and
Hown mumediately tooa selected assembly pomt. Fhas, in the not oo
distant tuture. there would hanve been g steady and D vastatimg supplhy
ol the new weapors toounderscore Guar most sicnticant aspect the
most powertul deternrent force agamst future wars ever held by
nation.

The toral preture ot the nation’s A-homb production resources
poised inreadmess, some of them as vet untapped. makes it casier (o
understand  that the waomng to the Japunese | cople had not been a
procarous camble based on the immediate avatlaoihity of two bombs,

It also helps us to comprehend the story of the Salt Wells Pilot
Plant at NOTS: its existence, its purpose, and 1ts role in the feture.

Tlhs officer has o speaal place inoour history as e served as Comniander, Navai
Ordnance  Test Statton, Ching Lake, trom 1955 1o 1957, He was both an ordnance
posteraduate and a naval aviator,
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For although the plant was concenved and built tor war. rts greater
purpose would be achieved in peacetime by helpimg to o provide the
nuclear deterrent power of the nation i the postwar pertod. Lo this
cnd. actvities at o alt Wells contimued  to dounsh under the stimulus
ot priostties and  funding itially rom the special project set up
under  the purposely  msleading atle  of Manhattan - Project. then
eventuadly from the Atomie Fnergy Commission,

In addition  to producing  exptosive  componenis  for  nuclear
weapons, the desert facthity exercised to the fullest ats pilot planm
function.  providing  the  “know  how™™ necessary tor setting  up
mdustrial production plants and pomnting the way 1o more efficient
production by these plants.

In these ways the Sult Wells Pidot Plant ot NOTS helped assure
i the vears to come that when the question of sufticieney in the
A-bomb mventory arose. there would  be no doubt  about  the
substance of the word, “Fnough!™

IHE LOS ALAMOS CONNECTION

When the histortes ol certamn wartume research and  development
centers are arraved side by osides one iy often mmediately unpressed
by the soudarits o admost as of a0 master seenanst had devised the same
scendrio Porocach, "ois s particularly suggested by the carly hastories
of NOTY and the atonne rescarch Tuboratory, then known as the
Manhattan Project. ot Loy Alimos. New Mevico.

Although Los Alamos was started  exacthy o vear before NOTS
(at the end ot 1942 and despite the differences mo thewr produacts
(NOTS, the wiraralt rocket: Los Alamos. the atom bomb). then
respective stories have identical elements: selection ol o remote site;
meredible construction achicvements imoa short-time framework: the
overwheliming ditticultios caused by (he carl o near-prinitive living and
working conditions: the problems of o militarv-civibian community s the
Jesperate urgeney ot the program imposed bvothe nation’s militan
necdst and a0 shortage of abor and mateneis Vhese later problems
were more than mere reflections of those o Los Alamos: they were
largely caused by the draining ol the labor pool by e highest-level
priorities  of the  New  Mexico  tacility. Similarly,  when building
materials and special-purpose scicntific instruments were not avatlable
for NOTS. there was o strong chance that Los Alamos had gotten
them first.
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But aside drom  the somdar clements 0 therr carly histories,
NOTS and Tos Alimos were closely related moother wavs, Despite
the tact tat the nuditary jursdicnion ineocach case was quite ditferent.
the develonment proerams tor the man produocts mvolved ot both
Lacttres sere unaer the manaeoment ol o i amiversities. Just as
Callech was the saentilic overseer ol the rocket programs conducted
AU NOESD S0 wa the Unnversity of Calitorni tor the weapon project
at Loy ANamos, Fhe rospecine saentats ol these sister academic
mstitutions ¢hotn based m Califormio snared common mterests and
were well known to cach other Some had even tanght ot both
schouls Do) Robert Oppenhenner wes one ob these, For twelve
veors, done betore he became Doector of the [os Alamos laboratory,
ho senved s assistant protessor. alternating between Callech and the
University o Calitorny at Borkeley . “OppmyT and “Charlie™ tauritsen
woere tormer colleacues  Inothe all of L9444 Oppenheimer contacted
Fiv old tnend and asked liome to help vaem out at Fos Aluimos
Lanmtsen had  been approached (probaehy through  James Conant,
Chamnan of the Navonal Rescarch and Development Committee)
some wo vears carlior o when Fos Alamos was being started. and
concral ecrutment ol saentsts o was under wave AL that time,
however, Taurntsen and Calbech were deeply embrotled in the new
rochet program. o October 19440 tuanes had changed. The rocket
program  was o dull o swine gt Invekern:s Launtsen could consider
part-time work with Fos Alamos oo much more tavorable light.

Ihe  A-homb o developers needed o tot of help o therr program,
the most comples and challengime e the istory ol saence and
ordnance. Although  the  tremendous  potential release ol energy
through  the sphttig of the atem was real i the mands ol the
theornsts i the prewar vears, is practical accomplishment i the form
ol o dehverable weapon was a long way ol The gudl between theory
and hardware had never been so wide.

Reduced 1o basie tundamentals, the nist method ol achieving
nuclear fisston was by using o eun to fire one suberttical mass of
fsstomable material turaniom 235 into another 10 order to torm @
critical nuclear mass that would explode mstantarcoushy, There were o
host ot major technical problems, but the most torndable one by far
centered about the U-235 puclear muaterial itsell. Duce to the slow.
painstaking process o separating this material, there would be enough
to make onby o tfew bombss An clternative material, plutoniim. could
not be used with the wun metnod. However, 1t could be used by
cmploving the o won method, ino which o sphere was made of high
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explosne. When  detonated  at the penipherye the blocks o high
explosive tocused thenr shock wanves inward onto o core ol nuclear
material, causing 0 to o reaen the critical  density under the new
pressure condition.

Indecision as to whether to use the sun or the implosion method
reached onsis proportions during the Manhatian Projects development
progrant. Later on ot was deaided 1o develop bombs  using both
methods, Because of s unsurpassed leadership n the field of guns
and projecules. the Burcau ol Ordnance assumed o major role in the
desten of  the  very special “ean™ required dor o the  A-bomb,
Development ol the bombs by the implosion method was to mvohe
[auritsen and his assocnates because ol thenr expertise on two ol the
desten problems,

Fhe fiest problem stennmed trom diftficulty e fndimg o rehable
detonator with an avtion that was Eist enough o fraction ot
muhonth of g sccond. bach bomb required o detonutor to imitiate
cach veometrnically shaped. hugh-explosive block surroundimg o nuclear
core. Fhis action had to be withim macroseconds s neatiy
stmultancous as possible. Through the cftorts of Co Co Lauadsen and
s Callech scientific sttt appropriate  detonators were  desiened.,
Laurttsen’'s  close  association with NOLS  pad oft oy cquipment.
facthiies. and scecurity were avarlable at Invokern tor the development
testing ot these detonators. which  were knownas Usockets”
Development and testing ol the sockets were under the direction of
Williom Fowler and Thomas Taurisens and while the program was nol
strctiy witlon Brace  Suec’s prncipal arca of responsibility . China
Lake  Pdot Plant tacihities were used 1o load  and  test-five the
detonators, which were made i Pasadeny

The other problem  was  mtimitely  more compheated  and
concorned  the mtricate high explosive blocks themselves. their process.
manubacture. and test

Fhe scientists and techiacians of Los Alamos proneered the initial
process. The esplosive was cast to o unitorm density e specially
destened  molds. and then the cast blocks were carefully  muachmed
into the required  shapes  Machining explosives was virtually a new
technrque, and the miitary and cvibian machmists, tor the most part.
had to teach themselves. The fact that they nastered the art in such
an neredibly short time is almost bevond comprehenston. But their
deadline to have the first bomb ready was immutable. The fate of
nations was at stake.

In late 1944 the conditions at Los AL nos for making precise
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hgh-explosive components were anvthing but ideal. General Groves
deseribed them o a later interview:
We have bt gt Loy Alamos what was called the  S-17000 may have

Deen ST an explosive plants [Te o was S=Site,” named for o sawmill that
tormierhy stood there ] At any rates this was o most dangerous plant, Tt was
Iihe one ot these tirecracher plants that you read of Boawing up every onge
o while We onlv had two people our there whe knew any thing about the
manutacture of explostves. One was o foreman that we got from Army
Ondnance, and he was o drackerjocks he knew that every thing there was most
hazardous  The other one was an enlisted man, o chemist who had, T think,
heen  with Hercules Powder an the production end. He  was absolutely
horntied when he sew how we were operaung, [ knew guite o bit about it
Pecause [ ohad been building ordnance plants and knew what  precautions
Jould Be taken ?

Grroves shared his concerns about S-Site with the quict-wpoken
Noavyocuptam who headed up the Ordnance Division at Los Alamos,
W S8 Parsons. According to Gioves, it was UDeak™ Parsons who
sugeested  the need  for another high-explosive  plant. Tt was  also
Parvons who involved NOTS in the Manhattan Project in the first
patce. odd who o Later drew the Burcau of Ordnance into the new field
ol nuclear weaponry.

Parsons  did  more  than merely suggest the need  for another
hizh-cxplosive plant. He also passed along some thoughts as to where
such o plant maeht be Hocated namely. the Naval Ordnance Test
Statton. Invokern, Calitornta. The  NOGTS site was remote and
relatively  casy o to secure:s and security was an abiding passion with
General Groves, Also. Callech was inseparably linked to NOTS and it
was the dostitute™s expert » that was essentially solving  the thorny
problem o high-explosive  dens  design. Morcover. CalTech  had

constderable expertence e building and operating ordnance plants: for

example, Faton Canvon and the China Lake Pilot Plan',

Groves seemed to have had some mixed feelings about having the
plint under Navy command, The  Navy's  views  on safely  were
constdered by Groves to be too stringent in what were termed “the
normae ammunitton laaes,™ Inohis eves. his program was anything but

notmal and should not be inhibited by “the conventional lines of

stfety, A he stated inoa later interview, U1 dgnored most ol [the
conventional lines| deliberate v It wasn™t g case of not knowing any better
or ocing 1eckless, or anyth ng like that, It was fust a cold-cut decision
that 1t wias worth taking o chance on ... remember, time  was all
important to us,”">

Misgivings notwithstanding., Groves made another characteristically
cold-cut deasion on January 1. 19450 On this day. he and Parsons
flew to Pasadena to meet with Lauritsen and Sage. At the end of e
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meeting. Cablech and NOLS had acquired another heavy, albeit highly
interesting, burden: the buailding and luter the operation of o pilot
plant tor the nonnuclear explosive components of atom bombs.

A NEW PILOT PLANT

AU first glance. the bustle o construction activity in February
1945 seemed like an uncanny replay of the events that had taken
place almost exactly o vear carhier when the China Lake Pilot Plant
was built: an army ot bulldozers and carth-moving vehicles gouging
the rocky. sloping sides of the Argus Mountains, spreading from the
fooathills down to the floor of the Salt Wells Valiey  an expanse of
white alkali comprising the bed ol an ancient lake. Here would he
built the new pilot plant needed for the Manhattan Project: it would
be named for the Vailey.

Adjucent 1o this new site and barely  discernible  thiough  the
clouds of dust hanging 1 the cool wir of the Mojave spring was the
Chima Lake Pidot Plunt. Although this particular factlity was started
more than o vear betores it was stll far tfrom complete. Use ol the
[2-inch pross line tor the produciion of rocket propellant had  just
barely bewun.

The principals in the new venture were the same: CalTech and
the Burcau of Ordnance. bven the same people were involved: 'hn
Bruce Sage wand Dr. Willlam Lacey of CalTech: Palmer Sabin and thie
Enstitate’s  engmeering  desten group. Fhe  Haddock  Engiacers
const-uction crew worked according to the phins and specitications ol
the Holmes and Narver architects and engineers.

On the Novy  oside. the cast of leading  actors had  chunged
somewhat, Captam Moceller had replaced  Captain Sundquist as  the
Burcau of Yards and Docks™ man on ‘he job. In the Burean of
Ordnance.  Cuaptain . Byrnes. the  indomitavle  watchdog  of shore
establishments. stll maintained  a wary  cye  on  the  construction
activity: however. the responsibilities were progressively being shifted
to the shoulders of @ much vounger ver almost as ageressive officer,
Licutenant Commuander Dexter Bullard.

But the commonality of the China Lake Pilot Plant and the new
pilot plant ends with a simitarity of the carly construction scene. The
Salt Wells story was gotng to be entirely different. For, despite the
fact that virtually the same people were involved in planning the new
pHot plant, their attitudes had dramatically changed. From the onset.
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both CalTech and the Navy approached the project with a certain
“once bitten. twice shy™ wariness. Harsh lessons, such as the need to
determine safety requirements before pouring foundatiors. had been
fearned.

As builder and ruler o the Chimma Lake Pilot Plant empire. Sage
was o outural candidate tor the job of planning the new plant at Salt
Wells. And he approached the task with Characieristic gusto. Although
he received the word from Lauritsen only o scant 24 hours before
Geoeral Groves and Captain Parsons arrved in Pasadena on January 1,
1945 by the time ol that historic mecting Sage was able to pul 1
tanaible plar down on the table for all to study.

In spite of the deadline and a mintmum amount of information,
Sage hac produced a proposat for the new plant. He estimated that
the plant and cquipment would cost 513.000.000. Two major factors
had to be taken mto consideration  [irst. many of the processes and
cquipment were  technically unique and untried. As it Jater turned
out, cven while the plant construction was under way. some of the
manulacturine  technigques  were not  yet definitely  established. The
second  factor was one that would not only significantly  affect the
cost but also tax even the scemingly inexhaustible energies of Bruce
saee. The plant was to be constructed and in operatien 100 days
after groundbreakimy!

Within this period. the building and equipping of the Salt Wells
Pilot Plant would have heen o remarkable accomplishment it it had
been only a moderately sized plant ol temporary construction for a
well-established  manutacturing  process. But the plant was extensive:
moreover, 52 out oi its 8O buildings were of permanent construction.

Atter the January 1 mecting, activity immediately went into high
gear: this was imperative it the 100-day schedule was to be met.

There was a sound reason for the carly July deadline. The entire
A-bomb development was in lockstep with the nation’s war policy.
Everything was geared to the first test of the new weupon being
developed at Los Alamos: a vitally important test, results of which
would directly affect the posture of the United States at the planned
“Big Three” (United States. Russia, and Great Britain) conference to
be held in the late summer. (It was at first expected that the
outcome of that conterence would determine the circumstances of
nuclear weapon deployment against the Jupanese.) It had  been
estimated that a sufficient number of high-explosive components could
be produced at Los Alamos for one or two implosion weapons that
were needed immediately. If more bembs were required later, it was
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doubtful whether the S-Site at Los Alamos would be able to produce
the cexplosive components. Groves, who had much experience with
ordnance plants, feared the specter of a disastrous explosion at Los
Alamos that might wipe out even the limited capability of producing
the high-explosive components. In that eventuality there could e no
nuclear weapons on hand or in reserve,

It is perhaps unfair to speculate that without the past experience
of the China Lake Pilot Plant, Salt Wells could not have gotten off to
such a prompt start so smoothly. But the experience certainly helped.
This time, all the intricate elements were Jdovetailed into a perfect fit:
the Bureau’s requirements in terms of construction standards ard
safenve site suitability and location: and a clear understanding of wl at
was required by CalTcch planners and their chosen architects and
engineers, the firm of Holmes and Narver. This understanding, in turn.
was  clearly  transmitted to the constiuction contractor, Haddock
Engincers.

Even the funding of the project had been firmly established from
the beginning. The first funds  trom the Manhattan people were
received within two weeks after Sage’s sketchy plan was approved.

There were some problems, of course. A goodly number of these
predictably stemmmed from the fact that some of the manufacturing
processes  tor  which  the plant was  being  built were not yet
determined. For example, in February Los Alamos could not be sure
whether the casting or pressing method was better for fabricating the
high-explosive blocks. Up to a certain point, basic facility design
could have accommodated either process. In fact, K. H. Robinson
recalls that Detroit built a special dic for pressing (to be used on
CLPP’s 18-inch press) against the possibility that pressing might be
the ultimate process.® However. meeting the deadline hinged
precariously on a1 much-nceded decision. By mid-April it was apparent
that precious time was slipping away. Lauritsen confronted the powers
at Los Alamos and bluntly insisted that a decision b2 mude at once.
[t was, and construction was promptly geared for the melt and cast
method.

Because the designers had to stay one jump ahead of the
vigorous building contractors, who worked on a three-shift, no-holiday
schedule, the design group under Willis Jaynes in Pasadena worked at
a killing pace. Such were the working hours that a former member of
the design group recalls walking out of his office and idly. wondering
why the sun was setting in the cast; he had worked throughout the
night without realizing it and was observing the dawn.’
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In direct charge of all equipment, specifications, and plantflow
decisions. Sage had placed Paul A. Longwell, a brilliant young
chemical engineer from CalTech who had performed the same
function for the Eaton Canyon plant. As quickly 25 Longwell’s group
would set the specifications for a unit of processing equipment, the
design group would consider the probleins, complete the drawings, go
back for appreval, and then place the item out for fabrication.

Characteristically. the capable arm of the Bureau of Yards and
Docks was present to add its strength. Lewis Moelier, described by a
former Pilot Plant officer as ‘“‘a very senior captain and a very
brilliant man.”S per.eived carly that miracles were going to be needed
to meet the schedule. Accordingly, he assigned his best subordinates
to the job. One of these, Lieutenant Lou Asbury, Civil Engineer
Corps, worked tirelessly on the problems of planning and equipment.

Several items presented unique engineering problems. For
example, the jacketed molds surrounded by water-cooling coils proved
exceedingly difficult to fabricate and operate. Actually, the molds
went through several scriecs of designs, and actual  production
processing had begun before a satistactory trcatment finally evolved.
Althcugn not apparent in early designs, severe probiems were also
imposed by having to lezrn how to cast nonporous aluminum.

The melting rettles presented unique challenges. As cach kettle
contained e¢nough nigh explosive to level the entire building, they
were designed for remote operation and control. Accordingly, the
mixing olades. kettle contours, cooling jackets, and tilting supports—all
of stainless steel-had to be fabricated to a specific but new design.
Initially, such claborate kettles were impossible to find. As a
temporary expedient, commercial candy kettles of 30- to 50-gallon
capacity were modified for 3alt Wells usc. It is reported that these
never  presented any  serious problems during their short service;
however, their meiting capability was too slow to handle the desired
production. As safety considerations were paramount, a complete
periscope-type optical system was devised and built that enabled the
control-room operator to machine blocks of high explosive to close
tolerances even though separated from his work by two heavy
concrete walls, Since precise neasurement of the product was critical.
all buiidings were designed to hold the temperature to a tolerance of
plus or minus 2°F.

Another complex requirement for the new, untried production
process was fo determine that no fissures or cracks were present in
the finished explosive blocks. Dr. Jacob (“Joe”) Bujes, a
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Hungarian-born scientist of CalTech, was brought in to develop special
radiography techniques for inspection and to supervise this hazardors
operaiion.

The design group’s headaches were not limited fo facility
construction alone; they had to contend with problems of equipping
the new plant. They were conrstantly asked to prepare bills of
materials and to specify the precise day on which the items would be
required. Miriculously, trucks would subsequently roll up to the Salt
Wells security gate on the specified day to deliver the needed motors,
valves, controllers, switches, and regulators. Lieutenant A. L. Pittinger
later recalled that two of theie trucks contained Cleaver Brooks
boilers needed for the plant’s steam supply. Apparently Lieutenants
Pittinger and Asbury had searched ‘“ali over the West Coast” for
suitabl= beilers, finding nothing but used ones that Sage flatly refused
to accuept. ~inally, some new boilers were spotted ‘‘sitting on the
ground at another ordnance plant.” Pittinger added, “We managed to
spirit them away before anycne caught up with us”? Thousands of
items were unobtainable to other agencies. However, Callzch's careful
and precise definition of their needs, plus the autheritative magic of
the Manhattan Project prority, appeared to be a winning
combination; as such, it made procurement history. Much later, these
unbelievable sihipments were explained by a Manhattan Project Army
officer who stated that, in many cases, his representatives were
waiting at production plants for the iiems to come off the lines.
When f{inished, these items then received an Inyokern tag. That a
shroud of secrecy cloaked the entire procurement operation makes it,
i retrospect, even more remarkable,

The whole aspect of security for Salt v'ells is somewhat unusual
because the secrecy was preserved intact [or so long. The entire
principle of the security program was ‘“compartmentalization of
knowledg.”; each person was entitled to know oniy a limited detailed
part of thc Salt Wells operation. All were specifically enjoined against
speculating on the entire program, as the project required the utmost
secrecy. Thus, even though many hundreds of workers, including
construction men, designers, procurement and supply officers, clerks,
engincers, and scientists had been motivated to extraordinary :.forts
to complete the plan!, only a handful knew its purpose. Sccurity
approached unprecedented dimensions for one girl whose job required
her to account for hundreds of component parts, the end use of
which she never knew! A subsequent Commanding Officer recalled
that ‘‘when visiting admuals came around, there was never an
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explanation given of the Salt Wells Pilot Plant other than ‘That’s our
secret area.” 10

Side by side with security was the salient characteristic of safety.
And while the former delighted the heart of General Groves, it
appeared to him that there mighi be overconcern with safety. He was
apprenensive that the meticulous attention to such refinemenrs as
reinforced-concrete structures, barricades, blast doors, electiical
shielding, and sensitive deluge systems might be overdone and would
cost him and his project time, which would delay the completion of
Salt Wells.

Hdistory 1ecords that the deadline for plast completion was
missed by 15 lays. Pittinger made a final comment on the missed
deadline: ““When you consider how long it takes today to get a dog
house built, it is nothing short of a miracle that Salt Wells was
melting explosive [within] 115 days.”!!

On July 25, 1945, the first high explosives were melted, 1 ixed,
and poured at Sali Wells. This was nine days after the successful test
of the world’s first nuclear weapon (code-named ‘‘Trinity™) 2t a
remote site near Alamogordo, New Mexico. It was an implosion

Salt Wells Pilot Plant under constructicn, luly 1945,
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wedpon  featurig the same kind ot gh-explosie mmponenis that
would shorthy be produced o quantity by the brond-uew ordnance
prlot plant T boels mane davs atter Tronty prosed taat the smplosion
prinapie would  owork  the plant at NOIS  was beainniye 1o
mantacture the ontical leh-oxplosive components.

PROJECT CAMT L

One ot toe mcans by which work tor the Manhattan Project was
sategaarded  ar NOIS  was the use of a0 secunty names Project
CAMEL  There s no othiend explanation ot how Project € ANMEL vt
s nane One verston attpoutes b 1o the remark made by oan
mhnown Fos Aamos scientisi on deartimyg that Callech was comg 1o
be mvohad mocertam apects ol the noddear weapons progrom “You
Knone what happens when o camel gets ats nose under the ap ol o
tent!” However  the nume itseld bas no anportance. Bizarre and
asterons  codo names were comon e World War T especiathy
those used to mask a highly classitied activity,

Fhe project name of CAMEL was used 1o desertbe all the
techmeas work pertormed b Calteoen tor the Manhattan Project:
detonator testime. the Salt Wells Pilor Plant processime and test work,
the e drops o bomb shapes trom Ay B-29 bomboers, and checkine
Wit cquipment procedures o beoused an the tactical delnvery ot the
Ao bomb

Fhe drop tests with the B-29 aocuned i the cprnge and early
suminer moenths of 1945 These bombers were almost the st areralt
toase the barely completed Armtage Telds Manhattan tunds Taving
been providad o lenethen the runways by 1000 teet tor the B-29s
Fhis part of CAMEL must have been quite mysterious to g lor ot
people who worked st the Stauons Atter allo ot was well known that
the thrust ot the work at NOTS was anmed o the development and
test ol aerial rochetss And although rocker Lupchers were beme
devised for o owide assortment of Navs and Army o aooralt large aod
stall there could surehv be no plan to cquis the enormous bombers
with such installattons  There was cortamby noexternal evidencee that
stch was the cases Despite the harmontons relationshep that exasted
petween the Navy and  the bove o the olive-drab uniforms who
maintained. serviced, and flew the B-29s0 when 1t came to discussie
their misstons they were cvceedimely close-mouthed.

FEar could have been divalged. the parpose of the B-29, would
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e been dear they were beme ased to conduct cetobulhisty tosts 1o
deternime the optmiun acrody ones ot the aton Pomb and 1o tesd
the functionmye ol fuzes,

Actuallhy s are-drop tests tor the N-bomb srojedt were ontensive
andd were conducted at several focattons throughout the country. Farly
tosts prmapadiv tor the taze devddopment progiain: were bokd ar the
Naval Proving Ground. Dabilerens Vuoeanie Subscquent!y o valler scope
restime moved to Wendover A Bases Utaly ewhere the B-29 crens 1oy
the oventual Japaitese nsston were thanaed ) and 1o Muroe, Salton
Scoaaind Invokern,

It thers was an anprecedented sowentthie challenee to tpanshaie
audlear theory anto demonstranle tact, there was also o sienihieant
technical Chadtenee o comvertimye an untrred nuclear device imto an
cticctive  ant=deltered weapons Flus was the mam sk of Captaim
Parsons™  Ordnance Divistorr ot Tos NLimos  The probiems were
tornudable. wnd they were ovperrenced e both contigurations heing
constdered . Far Mano o wath o ath of 5 decet, and Litle Bov that was
more  than 1O deet lone. Although  the bombs” dimensions were
evpresshv selected 1o B-29 apphcation. bothe contigurations required
moditication ot the actaal bomb bavs and the destemimg of Taes tor
securmye the uneamly weapons

Voradvinanncady o the carly vomb o conticurations were patently
medpable of accurate dheht The centers of aravily were nnproperhy
located and  the st dummy  bombs tumibded  crratcalhy and
dangerousho, One navat onneer whe was deeply mvohved i the
provram commented moan omternviesw . s was o ocreo bombl T owas
bunlt about ke o streambined brick. and to cet ] 1o 1y reasor by
welt Pallistically was quite o chore. TS e bomb required hundreds
olf drop tests and experntments wath ditterent s and wereht
distribution betore these problone. could o solved: tests that could be
observed and recorded by sophisticated nstrumentation cameras,

Fhe Invokern ganees were wetl stramented tor aenal rockel
tests. Ao ot NOTS at would be possible to obram the specialized
help of the strument shop sttt o Callech’s D Gerald Kron
devising and operating spectal-purpose mstruments Tor the tests, These
are probubiv the reasons that the NOTS site was selected gor the
CAMI project.

[he need tor o range where bombs could be recovered atter
penctisting mto the ground may also have intluenced the selection. In
a conversation with the bomb recovery crews during the carly days ol
testing  at - Wendover, Commander Hayward  was told ol recoven
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problems that requred  diegiye to mcredible depths i the solt sana
ot that areas Haovward s reputed 1o have sapds 1 vou dropped the
bombs on our NOILTS tineess | osuarntee vou wouldn't have 1o die
mote than sy teet Hoavward  apparenty anderestimated  the
credible cround-penctration capabihitn of the bomb whean droeaed
feom 23000 feet The Dist dummy bombh dropped  at Invekorn
penetnated the deseri oo so deeply that it took ¢ s o o taam of
men with carth-removal cquipment tooreach 1o When the bomn was
fnalhy pecovereds Burrouehs remarked that the hole it et would have
decommodated Ca tensstony buildimg!™

Whatever  the crreamistances that broueht the air-drop tests lor
the N-bomb project 1o NOTS 0 e logical 1o assume that most ol the
NOTS mmvolvement resolted from decisions by Parsons. hroughout
the dovelopment ot the Vhombo Farsons Ted the desien effort on the
sun oty pes bade Bove When the enncal aspect of arr=drop testing came
ap. he predictably tumed too the Navy tor support. In addition to
serving os the head o the Ordonance Division at T os NMamos and as
one o Do Oppenhomer's deputies. Parsons was eventuwelly pur in
charee ot afl work concerned with the timal preparation and deliveny
ol combat bombs. Hhs remarkable backeround v ordnance made hm
sheptical ot unimed paper studies, Thas skepticism wis Larechy
prileentnad e bhemgime abont the oxtensive test program usime actual
Boanh shapes ot Wendover, Muoroe, Salton Sea. and NOITS,

Five ~odection of dest sites was not random. and cach location
wos pichad dor a special reasons Salton Scus tor examples s below sea
fovod T P43 s was fuehly sieniticant becanse the new 83-29
Pobers had ditttculty o reaching and mamtaome high alttudes duae
too the tendenoy o thew engines 1o overheat One the other hand.
Wondover, Utalis althouelh several thousand  teet higher thane Salton
Scas Was e tdedl L base tor the seoret tormation and trmmy ot ihe
homber aews who would  drop thie bomb i comrbat AL were
odated \lic\.:‘l

Oowas andoubiedly the Parsons penchant tor advance testing that
hrovght 1o NOTS carlv an TU4S 0 strange mass o materials and
cquipment  with the  offical deseniption ot “One Kit, Bomb
Asembiv,™ The "Ku™ was g creation of Parsons” deputy at Los
Alamos, Dro Norman Ramsey . whe later deseribed s genesis:

Fohad worhed with e Vi bonce tor o vear e Washineton and knew tull
well thats ne matter wWhat vour prasey vou couddn’t vet thines out wirhou!
A Labde ob orsamization and g cuble ob equipment §odunk one o the
cleverest e b red ape [oever poodiced was invenntine one ttem ot
sgupment that was known s “One Kt Bomb o Assembly 7 You know,

20



THE GRAND ENCERIMENTD AT INYORT RS

soutded e et went e, b o d e atood o the atde o
capmient Sapocho Setho e aaps Anvthans we necded trcan sl poans on was
albwavs put s part ot the Rt Boands Assomidy T T o luaed abone ol o
doson gquonsat bty and o twe or dhese S0 o S oo ach steel nibhed
st tuiess and o condiioming cqmpment. ol ot o the Tkt Bomb
Vosembiv TN Ga Ty e we hidntt o cer awan wirh thas qust By ddeser desiee,
Phe  people swere gatte picpared, had beens waned, The ot time thiey
abpected urothe Porroot L mbarhaten Parsons sespondod wich sathicent
v that trom that poast on they were willime 1o tahe ans thine we asked
o

Ramsey  alsvo vccalled it tour ot the Kits ossentnalhy
selt-contwmned bomb assembiv racdies were mades The one that was
used toassembice the Hooshina and Nagasakn bombs. togcther with o
soares was seit oo Fenan, oo sl ato! s the Pacttios one was held
Groas bebevedy gt Wendover oy o reserve s and the other was astadled
AU Inyvokern

Fhe two assembliy Banldimes and o swarehouse o the Tnvobern ki
woere credted about aonule G e cast ool Noantage bacld, Inoone ol
these buldines Fovory Pl and Buarnivaem Dovis assembled the st
test homb ewithout the nuclear corer that aciaally used hieh-explosive
I\l()\':\‘.

For s and Davis abso the entire Navy Calledh co aplement at
Invokern the trae meanmye o then fabers became starkdy clear on
Nugast on S On e dates thie mame THhrostioa became
Synonvmons with o the dawn ob oonew ciaom weapon technoloey .

AMone wath newspaper reports ol the bombine, o telegram hrom
the Underseoretany of Wor was rebved to AL the men and women
cploved cnothe CAMET Project™

Fobay THE WHODTE WORTE KNOWS THE STORTE WHTCH YOU v

HELTD US REEP TOR MANY MONTHS 1AM PHEASTD S0 S50 AR

FONTAY TRENE T WARTORDS OF PAPAN NOW RNOW LIS THEECTS

BE VPR TNVEN THAN W OPRSTINVES  THE VEOMIC ROME WHICH

NOU TNV E  Hei et to DEN o W BHGH S DEYOTTioN o

PATRIOTIC DUES IS TIHE MOST DEVASEYTING AMPLTEARY WEAPON

FIDAT ANY COUNTRY AN DVER BEEN ARLE EO TERN AGANST TS

ENEAMY  NO OND o YO BAS WORKTD N HHE ENHIRE PROTEC

ORCRNOWN THE WHOBE  PORY  EACH OF Yol HAS DONE IS OWN

I0B ANDORTET S CWN SEOREE AN SO T0ODAY T SPEAR TOR

GRATTTEDL NATION WelEN 1S CONGRATUT A HONS AND THANK

YOU ALL T HOPE YOI WHT CONTINUL 1O KEEP THT SECRETS YOL

BAVE KPP SO W bHE NEED TOR SECURIEY  AND TOR

CONTINUTD FEFORTAS TULEY AN GRY AT NOW AN B PVTROWAS,
WE ARD PROUD OF FVERY ONF O YO

ROBIR. P PALTERSON

Stgnificantly the end of World War 11 did not. as i the World
War b oarmistice of TOES, signal the demise of weapon research and
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developmeat. Rathers many mihtary Teaders inall the services took i
as the starting cun tor onvstallizimye plans and moving torward. Amone
those most mtluential e developig the Navv's postwar rescarch and
Jdevelopment provrams would  be o Parsons whoo by Ins techinad
leadershap e the NMunbuatan Project and i his kev role e the il
davs o the war, had become the acknowledeed expert of the Navy
on ordoance  rescarch and  developiment, particularly - on nuclem
matlers. Dosprie o nataral modesty s he fully recogmzed s was o
untgue position and responsthility - One September 20 19450 Parsons,
Iy othen pronsoted o the mnk of Commodore, wrote to Thompson

Prear Tormiy,

Sarronder ws sened v Thie evenmine Tokvo Rose eded b
Proadiost wh o quetaiien drein Majer Geosee Dieldine Hhaso and the
crovtan then swune e the Mikado’ bV tew more davs o this Tove teast
it welb b gble ota st heme

Soonoatter coeet back T hope toceet e sttaation o maind v Jookimy
wer the varons st aecludime NOLS Gueb then I eo 1o bat tor the most
foctcal peacetime setup e Ny weapon s research and development | From
Bere it seems that some tieh povered mrermediate and fone anee planoime

o order e 10

But at NOUS the time had already arnved, tor the desert Station
had centered o pertod oo which problems 1o do wiath the transition

from wap to peace had dalreads besun to appear.

[
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Peace and Transition

A heightened awareness that the Second World War was about to
end began for NOTS on August 100 1945 On that particular Friday,
the Experimental Opficer witnessed an emergency landing of a TBI
The log stares “Fire and  crash crews awere not alert. Commander
Havward  suid it was  the sorriest showing  he has ever seen!”
[Emphasis in original. |

Mavhe it was somerhing sensed bvoall, and not aloge by the
lethargic fire and crash crew: possibly some radio newes flush heard by
someone, or an cditorial connment in the fast-untoldizg news storyv o
Hirosima and Nuagasaki. 1t mighi cven have been the same source of
informaon that compelled the Duwty Officer to write in the log at
U620 The war appears to Pe over”” ™ Four davs later, on . August
[+, another Dury Officer ade the crvptic entrin his log, 1600
(APPRON) WAR OVER VLY Fifreen minutes  dater,  he added,
CSECURE FHELD <8 HOURS. ™

Asodhe jubilant liberty parties went Uover the side.” bound  for
Los Angeles and  then to their homes, undoubtedly those whose
service was Ufor the duration only’ had but one thought in mind. 1
was over! [irst celebrate victory in the time-lhionorod Navy fushion:
then look forward 1o a speedy return to civilian life. Others, howerver,
must have had more sober thoughts. To them, it was time to pause
and contemplate the future of NOTS as a significant page of the
Station’s history was being turned. The winds of change had already
Eeen blowing  for many months: it was correctly  sensed that they
would soon acquire gale force.

T~
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THE GRAND PXPERIMENT AT INYOKERN

A NEW COMMANDING OFFICER

In Aprilb 1945 when Burroughs™ orders were issued to assume
comnrnd of a brand-new escort carrier (US.S. Cape Gloucestery, one
with a particularly sensitive nose nuight have detected the nuance ol a
chunging breese. But nether Burroughs nor uanvone at NOTS could
have  torecast  the major  squadl  that  began  to pick  up  foree
coincrlentally with his departure. The exact time is recorded in the
Duty Otticer’s log of August 18, 1945

1055 Captam S o Burrouphs, Captamm 1o B Sykes. and  Commander

Richmond armve Armuaee Dreld, Captam Burrouehs piped over the side.

1105 Caprtan Burroushs departs tor San Dicgo m JIRB 44661, accompanie
by Licutenant Commander Vossk z,

The war had been over for only four davs, vet at NOTS
Inyokern, the subject of the new Commanding Officer must  have
rated as much discussion as the recent sudden capitulation of Japan.
What kind of man? What background war record? How would he
aticet the Station? The Navy people were well aware of the influence
on their destinies that a ship's captam could exert. The civilians were
cqually aware that the militarv-civilian rekionship at NOTS, although
at the highest level of cordiality and cooperation during the war, had
nevertheless shown exposed nerves trom time to time. How would the
Tnew Skipper” handle these in the future? 1t was only natural that
perfuncory  comparisons  were  being made  between  the new
Commanding  Officer. Captain  (later Rear Admiral) James Bennett
Sykes,and his predecessor. Sherman Everett Burroughs, Jr.

Accerding to what was suoerhcially known, the two men seemed
to share much in common in terms of background und expericnce.
Both were Easterners Burroughs born and raised in New Hampshire:
Sykes™ carly  childhood  had  boen spent on the Atlantic coast in
Newport News, Virginia, Even o physical appearance, there wuas a
certain similarity: cach man bore the unmistakable crect carriage so
chiaracteristic of the Annapolis graduate and wore a clipped military
mustiache, There were many common clements in Navy background,
too: ordnance postgraduate, naval aviator, and distinguished  service
with the Fleet and at the Burcau of Ordnance. The only apparent
sabient differences between Sykes and Burroughs appeared to be that
Sykes was somie cight years older and wore on his tunic, in addition
to nhis gold naval aviator's wings, the prized dolphin emblem of a
qualiticd  submariner. But  those who made the carly, hasty
comparisons  would shortly learn  that the individuals who wore
essentially similar tunics, were, in fact, remarkably dissimilar.

o
o
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Captamn James Bennett Sykes, the Statio.

PEACE AND TRANSITION

s first peacetime Commanding Otficer.
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THE GRAND EXPERIMENT AT INYOKLRN

Sykes, called “Jimmy” by those close to him, was a firmn man.
Even at an early age he demonstrated he could make and stand on
his own dccisions. As a young boy in the Navy town of Newport
News and the son of a Navy chaplain, he first felt the strong call of
1 sea. While he was in high school, an ambition to enter the Naval
Academy became firmly rooted. After two years of pre-med, he
approached his congressman personally, and only atter he had received
his appointment did Sykes’ parents become aware of his initiative,

Throughout his naval carcer, Jimmy Sykes prided himself on his
ability to quickly weigh probabilities and take actior accordingly. His
personal viewpoint in an interview years later was, “After 1 have
decided what 1 am going to do, 1 am all for it.”” This credo was
dramatically illustrated when he was in command of the attack
~orrier, the US.S. Bennington. Two  badly damaged aircraft were
coming in for a landing: a fighter followed by a torpedo plane with a
badly injured pilot at the controls, who, it was evident to all, had
but a single chance to attempt a landing. The fighter landed and
immediately  caught  fire. In a split sccond, the Captain made a
decision: push the burning aircraft with the pilot still in the cockpit
over the side. To Sykes the probabilities were instantly clear. The
strongest of these was that the pilot of the fighter would escipe from
the jettisoned aircraft and float, and that three lives in the torpedo
plane outweighed a single life in the eventuality that the fighter pilot
might tounder. As it happened. all four lives were saved.

Sykes proudly regarded his command of the Bennington as a
high point of his naval carcer. In a later interview he said, “*Out of
3.600 men, during the eleven months I was in command, no one was
lost other than the pilots when they had gon: off to combat from
the ship."2 He added that out of eleven carriers, they saw six hit and
burned. It was the Benningr ,i's aircratt that flew protective cover for
the stricken Franklin.

Although  Sykes was aware  that his oranance postgraduate
training bestowed a certain amount of recognition and prestige upon
him and made him a member of “Spike Blandy’s Gun Club,” he saw
little personal benefit from the training. He later commented, It did
not serve my purpose; on the whole, it was a waste of time.”’3 He
felt that there was too much emphasis on, for example, the design of
a generator and that the most the students would get was only a
superficial  understanding of the design  work. His viewpoint s
remarkable in that it was in contrast to the przise generally received
from officers who went (hrough the prograza. Most saw the “Gun
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Club™ training as a valuable opportunity to broaden their expericnce
in ordnance and  science,  while  benefiting  at  sea  from  their
understanding of weapons systems introduced into the Fleet.

When the new Skipper assumed command of NOTS, he did not
regard himself as a stranger. On the contrary, he felt he had been
instrumental in starting the Station in the first place. As the Aviation
Assistant in the Planning and Progress Division in the Burcau of
Ordnance, he had successfully handled several money reguests from
Burroughs in the carly days. His reaction when he first reported to

NOTS was, I was surprised to find what a bi, place | had helped to
get started.”4

BEGINNING OF A CRUCIAL ERA

When the new Commanding Officer of NOTS assumed command.
NOTS faced immense problems of transition from war to peace that
characterized the period for military commands across the nation.

After the initial  jubitation of victory. the morale of those
remaining at the Station generally plunged. The war had ended, and
the attrition of keyv military and civilian personnel wuas beginning to
pinch. There was o sudden loss of motivation with the loss of the
spirit. ol “let’s pull together and win this war.” Uncertainty filled the
void: uncertainty as to the changing pattern of Navy rescarch and
developraent, and how talent in the technical fields could be fitted
mto the peacetime military organization.

From the beginning Sykes was confronted by a host of problems
that took on new dimensions in the switch from war to peace:
administration. housing, messing. transportation, security. and supply.

More than twenty years later Sykes expressed the fecling that his
bricfing by Burroughs prior to assuming command left a lot to be
desired. Their discussions were briel and  centered around the Salt
Wells operation and the Manhattan Project. Sykes recalled *. .. a little
trip out on the mesa in a jeep to talk about this because of the
security  problem  of  the time.”  Burroughs  had  “‘offhandedy”
explained, “Well, you have some facilities in Pasadena: you have some
at Morris Dam.” These facilities were pointed out on a map, but
Svkes had to find out for himself “what these places did.”” He said.

“I took a trip to {ind out how far my authority cxtended:; I never
did find out.”

9
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The Sykes reaction may well have been a reflection of the
uncertainties due to the transition from war to peace, and other
changes such as the transfer of facilities and programs from the
civilian scientific organizai.on of OSRD to Navy management.

If Burroughs did nov tell him, Sykes soon learned that
commanding a new research and development facility was very
difrerent from sea duty. And Sykes soon learned that being in
command of this remote desert Station also implied being the mayor
of an entire city that compriscd a bank, stores, beauty parlor,
bowling alley, schools, churches, and residences—and several thousand
civilians. Moreover. much of this ‘“‘city” was still under construction,
and so he also inherited a multimillion dollar construction contract.
To compound matters, money was now tight, and such contracts were
beginning to get the full focus of the burcaucratic review. Weork on
the new laboratory had ground to a halt some three months earlier,
pending, among other things, a total renegotiation of the contract.
Labor disputes were occasionallv  flaring up, and Station
management —together with the Eleventh Naval District, the
Department ot the Interior, and various ‘-ongressmen at the state and
federal government levels—was heavily involved with land-acquisition
wrangling. Perhaps it is not to be wonoered at that Mrs. Sykes
recalled many occasions when ber husband <ame home and said he
would *“ ather figlit the Japs any day.”®

THE PASADENA COMPLICATION

Sykes had been critical about his predecessor’s briefing,
particularly with regard to “‘some facilities in Pasadena ...some at
Morris Dam.” Yet in view of the fluid and complex situation
attendant to Inyokern’s new acquisitions, it is doubtful whether any
bricfing could have conveyed a clear picture as to whet was
happening there during the immediate postwar months.

In the context of a larger picture, the problem seemed simple
cnough. OSRD was to transfer its major CalTech programs—rocket,
underwater, and CAMEL—to the Bureau of Ordnance. Included in the
transfer were related facilities and equipment, and those CalTech
personnel who wished to continue working for the U.S. Government.
All were slated for gradual absorption by the Bureau of Ordnance’s
Naval Ordnance Test Station with its headquarters at Inyokern.

Unfortunately, at the end of the war when these plans were to
take effect, NOTS was not adequately staffed or equipped to handle
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the entire transfer package; nor would it be for some considerable
time. Interim measures and expedients were necessary, and from them
stemmed a large bulk of the NOTS Pasadena problems. A casc in
point was Contract NOrd-9286, ict on August 1, 1945, by the Bureau
of Ordnance to the General Tire and Rubber Company (GT&R).

It was a substantiol contract for its day, averaging morc than
$207,000 per month.” The Bureau hoped that GT&R, in providing
materials and services, would ease the burden of running the show in
Pasadena until the Navy could completely take over. At the time, a
period of one year was thoight to be sufficient. This particular
Jresight proved to be in error; he contract would run for three
yeu.©

In sum, the GT&R contract was more than an asscet. [t was a
necessity. And while the company’s contribution was remarkable in
fulfilling the nceds of the transition period, it zenerated formidable
organizational complexities—principally, for the Commanding Officer,
NOTS Inyokern.

For a start, GT&R dealt directly with its contract holder, the
Burzau of Ordnance, through the Bureau’s on-site representative, the
Naval Ordnance Officer, whose organizational relationship with NOTS
was defined as merely to “maintain a close liaison with the
Commanding Officer.”’® This meant that only a ternuous control, if
any, could be exerciscd over a major operation that contractually
f rnished ‘‘experimental material and services...research and
development activities for Underwater Ordnance.”?

The GT&R contract impinged directly on the operations at
Inyokern as it was to provide ‘‘experimental material and
services . . . rescarch  and  development activities required for Project
CAMEL.”!0 In actual fact, the “‘services” at Inyokern were minimal.
But at Pasadena they were considerable and far-ranging, including such
items as administration, payroll, personnel, and facility building and
maintenance. The company also took over the operation of more than
100 vehicles, including lift trucks and portable cranes. As a further
indication of the contract’s scope, GT&R also administered 487 active
subcontracts in the metropolitan area of Los Angeles.!]

Compounding the organizational problem was the heterogeneous
mix of the nearly 500 people who worked in the huge,
60,000-squarc-foot Foothill Plant operated by GT&R. It was a
universal understanding that all these employees would ultimately
acquire civil service status. But for a considerable period of time,
“NOTS Foothill,” as it was called, housed GT&R personnel, CalTech
employees waiting to transfer to civil service, and those who had
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already made the transfer; in addition, there was a category of
workers hired by the contractor (and on the payroll) with the
understanding that their transfer fo civil service was imminent.

This anomalous situation was recognized by the Bureau in
October 1945, when Hussey cautioned:

Successful operation of the [Foothill] plant with both contract and Civil
Service employees will require tact and cooperation between the
administrative agencies involved-the Naval Ordnance Officer, the
Commanding Officer, Naval Ordnance Test Station and representatives, and
the contractor,!2

Yet another command aspect of the NOTS Pasadena operation
that caused Sykes some concern was described in a CalTech planning
chart as the ““Morris Dem Station.” The Dam was one of the first of
CalTech’s activities to be transferied to the Navy (July 1945), and it
had promptly been assigned an Officer-in-Charge by the Buresu of
Ordnance. Evidence shows that Commander W. H. Keighley had
firmly taken corimand. It also seems that Keighley was an outspoken,
““no-nonsense’” type of skipper who strongly espoused the
responsibilities and prerogatives of command.

Keighley was predisposed to dealing with the Bureau of
Ordnance directly on occasion, cschewing the established chain of
command through NOTS. He might have been encouraged in this tc a
certain extent by those with whom he interfaced in the Bureau who
put large store in the high-priority torpedo development and testing
program at the Dam. Moreover, the Metropolitan Water District of
Southern California leased the usage rights of Morris Dam directly to
the Bureau of Ordnance rather than tc the Naval Ordnance Test
Statien. This agreement for the use of Morris Dam was for a ten-year
period with option for rcnewal for an additional ten years.

In a letter dated January 10, 1946, to the Bureau of Ordnance
regarding the clarification of the status of Morris Dam, Sykes
complained toat he was not the direct addressee of requests for
certain teste and cited a reference to the effect that “‘all personnel
employed at Morris Dam and in the Pasadena Area are attached to
either a division or department whose head is at Inyokern.”13

The record shows that Sykes went to great pains to determine
and clarify his command responsibilities in Pasadena. In so doing, he
probably contributed toward an overall solution to the Pasadena
problem, which, after all, resulted essentially from the transitional,
fragmented character of the Pasadena operation. But as he initially
regarded “NOTS Foothill,” ‘“Morris Dam Station,” “NOTS Green
Street,” and a hodgepodge of equipment, people, and activities, he
perceived mainly organizational disarray. It was understandably
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difficult to see bevond this disarray what was the purpose ot it all:
the programs of CalTedh imminently  desuned o become those of
NOTS Invokern robust and dynamic prograr . whose essential health
cnabled  them to continue  and  {lourish  throughout  the difficult
transition period.

The situation in Pasadena was probably at its worst when Sykes
assumed  command. But it would improve with cach  passing  day.
Lrrevocably, the OSRD-Navy  plans  would  be realized  ac all the
scattered  program  elements  were  unificd  into o well-integrated,
cfficient NOTS operation. Additionally, personne! relations with the
parent Station at Invokern became better established in Pasadena.
largely through the cofforts of William Henry Savlor. tormer Caltech
engineer,  who was recommended by Lo T, bo Thompson to be
Fechmical  Coordmuator®  (as well as Head, Underwaeter  Ordnance
Section).

One small aspect of the Pasadena problem was what 1o call the
new, bureconing operation. At first it wus termed variously. U Pasadena
Arca.” UPasadena Activities.” or more truly, UNOTS Pasadena,”™ B
sometime in 1946 it aequired o special name U The Pasadena Annex.”
Special, firsto in chat it was an unoflwial name that became officicd
through usage: end second, because b eventuallv gave rise to niuch
CONLTOVCTSY,

CLIKE A BATTLESHIP . . 7

While history acknowledges a nost of difficuln probicns at NOTS
durine  the postwar period. at the same time it reveals o certam
imharmonious relationship between the military and civilians as being
potentiully the most threatening to the luture of NOTS.

As Dro Emory Ellis recalied, there were relatively fow differences
at the working level between Navy personnel and civilians, 1t was his
feelmg that all people were commonly affected by red tape and the
inflexible operation of Fublic Works, Supply. and Transportation. !> 1
was  plainly  red tape tnat provided the catalvst for bringing two
different deeply undertying philosophies to a boiling point. The chiel

* Sayler recewed his B.S. degree in civil and mechanical engimeering trone Callech at
the ape ot 23,0 He was the Head of the Dam and War Desien Section in the US. Lngineers
Department, California, from 1938 to 1942, In 1943 he became Assistant to the Section
Sepervisor at CalTech until 1945, He then became Head of Underwater Ordnance Dwision,
NOTS Pusadena, until 1947 when he was transferred 1o the job ot Assistant Head of the
Fxperimental Operations Dcparmwm"“

[
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protaganist tor one phatlosophy was Dro Wallace R Brodeo o saentist
with oextremddy strong views on how science <hould be applied to
mihitary probleme. And for the other there was Captain Sykes,

Brode, Head ol the Science Department, arrived at NOTS on
dav betore Svkes assumed commuand. Thus, he was present at the
Change ot Command  ceremony. What he subsequently wnes ed
completety reattirmed hus deepest concerns about bemng a part ol
military operition:

The new Cormmandine Othicer on his tist Jay had an mspecion and
hned up b Tuss shall we savs hoted number ot troops, whatever vou call
them out therer seamen. o the parade wrounds tor a0 tarmal transter o
Commamd,  And e vor all the saentists out too e hieed them moa row,
And he rude g speeck 1o the soentists, 1 was o short speedh and ot was o
the citeor that commanding o research laborgtory was no ditterent tion
commanding o bartlestip, Te proceeded then 1o e o sioup of vaders, ke
a bottlestup we were moothe onddie o o soblitea area i the desest and we
had tor uve one propar supplv, He owas vomne to bave nome o this ok
cbores Pasadena every day oo vt a0 new paece of il o o radios tuoe o
womethine that bumed vorns We o vere o deteronne what we necded foa
manths and order 1, and these wasn™t cvany 1o beoany b thes gqrock andenmee
ot matenais, We had o neure what we needed o research by mont b
i advance and ender ot st as e batdeshinp has to e stocked ond ready o
Yoo toose el sy months ar g tme

Aid tos chuar st o phatosaphy whach crionds the saennisie oy hah

sy iRV BTt the sime as nanmme a battleship, ly

brode™s dismay at the Syies pronouncemoent that he was poiny
to e NOTS ke o battleship™ was shared by oy ol those who
dsseitbled o that showery Froday mornine. Fhe former Commanding
Otheer had never displaved that brand ol authortas sme Nan
personiel muwinvely braced Tor the anpendioie rivors ol old-tie,
“ight=-ship™ commuand. Scientists ke Brode sow ahead e daneer ol
4restrictive  environntent dor ther future research works Suche an
cnvironment  would  oftset what few hlandishments the desert shap
offered. Thus, to o few at least. the concept ol g pormanent Na
rescarch ad development center seemed 1o be suddendy ipenied!

Fardv in the Syhes admmistr aone o new remor boman o
crrculate. Byven atter tharty vears the rumor peesistsy Svkes was
operating under a oset of UsearetT struct ons 1o Uhick the place mto
shape.™ There ds o substantition ot this camor, Tooa fater interview.
Svhes sand that he had not been @iven any spedial insticions, He
declared that the only curdehmes he had wore, “You tuhe command.”
He added. “So ook command.”

More mundane than the sceret mstructions theory, perhiaps, an
Svkes” own words deseribing his carlicr operating philosophy

They sod that onttans should tan the Stateon. Sy thouehin wis o N
Iam here to provide e thine vou need and tefl von what we want ond

[
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alt vou need to dos s ao o haad the cld rmmey rdea of a0 Navy statien

Alp tanstened to the headh where toe Captasit tuns every thine 1

Che determination oi Svkes to run evervihing” quickly brounght
him face-to-tace with several steeng-ninded men at NOTS. The firs
of these was the Expertmental Orticer. Commander “Chick™ Hayward.

As s generally the case it was o relatively irivial assue that
crreeered nearly two years o continuing bad fecling between the two
otbicers. s Hoyward recalled, the fiest ol many  confrontations took
olace almost as soon as Sykes assumed command. Apparently the
passenger manifest tor one of Havward's flights included the name of
4o demale ciabian tan employee of Callechy who had regularly been
maekine tnps between Invokern and Pasadena. Svkes contended  that
such wse of Nave aireratt was thewal, Shorthy thereatter, be similarly
forbade the use of Navy buses o transport workers o the Ching
Lake ot Plant

Haovaard  recounted, U osod “Ave. Ave. Sirdoand made  the
cevessary phion cells o BuOred to et them know that the Mot Plant
had shut wioand the saason why 1

From the begmnige ot their ditheult selattonship. SyRes seems 1o
onstdercd Hayvward s being “on the side of the scientists.” As

e put ot T was ore knowledgesble on techieal things than |

woaso but o hio o was not o concerned with orderliness or with
resalations,” 0 o e mtenvies ., Svkes  comimented. TOur
diHlcTenees were Land b ave a high resard for lom, Usually .
A weahd tetb me somet trer he had done e ™

v oocontrasted wirt Lattonships with Brodo and  Huvward,

new Cemprandime Orteer 0 NOTS had a0 harmonious relationship
at the starg wit on CNTanon's riost strong-nminded men Brouce
Sdaee. Toss o b dot plonts. Sykes aceepted  the separate,
dutoromos st the prlet plants s nemg etficient and orderly.
dnd o not requitiee s personal dntenvention, Morcovern in muany
respects e phits awer Urenant Lacilities the China Take Pilot
Plont answernme the Borcan o Ordmance. and the Salt Wells Pilot
Plant 1o tho Manta o Progect

Howev 1 rolatnec v harmonious relationstop was destined o
¢ ~hort-in Lcarly Tdos o new Officer in Charge ot Construction
Wil ATT ' Concrson of Capraim Howard 1o Mathews. As one
fellow  of i T Mathews was masohne o the tire =
Mathiews comore than usuadly strong-minded  regardime his
SN ERIR tosatnnes Con the Wil e Sage’s  domain,
Conscquenl i teud developed between Sage and Mathews,
oae that 1 otally embroiled Sykes.

-
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Captain John Tacker Haywand, NOTS | shonmental Ofticer, 19494 00, [
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One more name must be given promimence i the story ol th
NOTS  postwar personal relationships and  the men that gove thom
character. Commuander (hater Captamy Alcorn G Beckmann,

Often o new Commanding Ofticer  uses mfluence to bring .
personally selected Executive Officer on board. Sykes had vot done
this. preferring instead to continue with the cuisting “Number Orel”
Jotm  Richmond.  Richmond, whose  principal personal asseis were
abiity and tact, was highly regarded by evervone, military and cnvilien
alike. Thus, he was able to apply oil o troubled waters at the onse
of what was patently o brewing storm. But Richmon.? was overdue
tor retirement from active duty, and this occurred at toe end of Jane
[REYR

Svhes selected Beckmann to be his Escewtine Officer on the
basis  of a former  Navy o relationship: the latter had been First
Licutenant imd Damage Control Officer abouard the VLSS, Benmmgron.
here was a0 mutual admiration. Bechkmunn regarded  his former
Commanding Officer as a smart skipper . .cand a good  handler of
mea "2 He o was particularly  impressed by the wayv Svkes had
commanded  the  Bennington and  was  inordintely  prowd  of the
carrict’s  distinguished  combat record. Similacdlye on the basis o
previous experience, Svkes saw o Beckmaonn o omian he thoueht he
acededs Tan oldsstyvle Navy mun whom he could depend upon (o
4 hight ship ..o hard-boiled ship administrator.” =3 Beekmann was ol
of these. and shared  with his Caption an abiding concern for
revulations, and the necessity of dome thines by the hook. ™

Lhe fnvokomn assignment was net a popular one to Beckmann
He was told by the Detnl Officer that he had heen requested iy
name. o request endorsed by the Chiet of the Burcau ot Ordnane
tor duty at U secret naval base i the desert,™ Beekmann replicd. 7
dont have amv idea what's gomng on theres and 1 odon’t want 1o
Know.”™ He ampliticd this by alfirming, Pma bachelor and Pye spenl
the whole war at sea and 'modue for shore dutyy and B owant son
place where there's a Little wine. women, and dancine. with sinem
thrown in.”

Hoe got i touch with Sykes mmediately and was told that Tas
orders were atlready being cut. Sykes added. Get vour hands on
copy of NCPL Navy Civilian Personnel Instructions and start burnime
the midnight oil anda boning up on it hecause you're coing 1o he
mavor of a city  with three fire departiments, clementary and  high

Y
school, ere,
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But ot wouald take more than the NCPEH and the “midnight oil”
to cengender a keen undesstanding  of  the curious  and  unigue
circumstances at NOTS.

In reviewing personal relationships in the tensity of the postwar
readjostments, it i important Lo recognize  that  the only  clearly
detined schism was between authoritarianism and  scientific Ireedom.
In such o spht Becimann and Brode represented the outside extremes.
However, it was not a simple split with all the military on one side
of the assue and all the civilians on the other: Havward, for example.
as g naval officer was clearly on the side of broad scientitic treedom,
and Sage as a civilian seienist was an authoritarian,

Svkes, at the storme center ot the eales Tater reculled how his
new  Eaecutive Ofticer  was Uimmediately  at loggerheads with the

. . . . . . . R
scientists.” but he was quick 1o point out, I backed him up.”=?

In o Iastorical narrative ol the Station, written in October 1940
Svkes appraised  the caliber of his command bothy for “Service™ and
“Civilian™ porsonnel. About the former he wrote:

In an ettort to mamtam the required ramber of mea on the Station,

a laree number of Short tmens” with rom one day 1o two months to do

were  ondered  to the Stution, These then were generalhy  disgrontied,

troublesome. and ot very bittle value o the Soation, The actions ob seiviee

personnel  durmye  demobihizanon served o creathy fower  the respect af
cwilans toward service men both socally and professionally,
Simce July, the “on board™ complement had macased 1o 805 on |

October 1946, The mcerease had Deen Largedy i CPO and non-rated sroups,

mcduding many ex-prisoners ol war.

[he averave quality ot personnel rowell below preswar standards. s

noadue provantdy  to lack of experience i the petty otficer ratings Lvang an

ose provimiaty o civilans, much more ehly pad tor simlar work, enves

the men o disatsfied outlook, The servicemen are drequen iy called on tor

work outside ot working hours 1o ke care of emergencies instead ol usiny

Coal Service Personnel because of imitations on overtime work.2¢

Svkes™ ovaluation of the NOTS civitian employees was similarly
low .

Ihere s a0 tendency tor some employees too pertoim work o
pertunctory  manner  without  producite reasonably  expected results lor g
dav’s work, Supervision i ogeneral s poor, espectally in the subordimate
brackets, Unless the mdmidual responsible, on a high Tevel, acnvely takes
chatge ot an operanion, the work will lae. Fhe proces.s ol obtaming and
Lraning 4 satictactory supervisely group s proceeding \Imvly.27

But Sykes’ evaluation of personnel was measurably higher than
that ot his Exccutive Officer, who stated years later that only 3097 of
the civilians were dedicated and trained peopie. The remaining 7077
were o Ceollection ol no-good drifters or people running away (rom
something.” But it wnight be said his evaluation, whether extreme or
not, was cvenhanded, for he stated, “We  had  just as many

236



PEACT AND TRANSITION

vood-for-nothing klunkers in the military as we had in the technicai
staff, 28

The overall quality of both the military and civilian staft in the
postwar transition period s debatable, Certainly it did not compare
with the combined CalTech-NOWD cocket team  of  the war. But
whatever the status, negative attitudes directed at the whole team did
not help make the Station a more desirable place for those who were
trained and dedicated. whether the number was 70 or 3077,

At first glance, many ot the postwar problems appear to 1
merehy o list o of petty gricvances and complaints, which individually
seem to o be absurdly  trivial in some cases. Tudicrous. But to  the
people concerned at the tie. the situation was without  humor.
Rather. the incidents collectively acquired an abrasive quality  that
tended. as Brode put it, to “grind the scientists to a w2 I the
situation had  not been corrected it could  have done irreparable
Jamage to the Station by muaking it more ditficult to recruit a higher
caliber staft. At the heart of the problem was the fact that the Navy
could not. to paraphrase a  statement  attributed to Dr. Albert

Michelson,  expect to Keep  first-riate physicists  (or  engineers, or

administrators, or technicknsy if it did not treat them as frst-rate
physicists, 9

Many of the imdividual complaints that added to the low morale

stemmed from the mability and reluctance of awvilians to adapt their

fives  to Navy  resulations. and when an appeal was o made at the
comnund  fevel, the judement was generally muade according 1o the
book.

Unfortunately,  Navy  regulations often proved  to be entirely
inappropriate to guide the activities of o remote desert community
populated Largely by civilians. For example, Navy vehicles, specifically
designated for the use of authorized personnel. provided nearly all
transportation at NOTS. This was subject to different interpretations.
A Tormer employee recalled o typical incident:

Te was oll nght tor otticers o enbsted personnel o have oflical cars

to o to the PXOor anvplice else. but not for cwvilups  And nmund you we

were on an dsolated Base, We often had new employees come on the Base.

In one case white the man was bewny bricted i or goin. through security

clearances, the wile amd small baby were sitring in the outer olfice. ynd the

housing clerk was very sympathetic and said, “Can’t 1 take you over to the
PYCound get some milk tor the baby and ke you on to vour new louse so
vou can get some rest!” 10s a linle dnve to get there from anywhere. Hhis

was fone qust once. The girl drove the only car they had; of course it was a

Navecar. Fhey went over to the PX, and she pot clobbered By the Navy tor

using - Navy car for civilian purposes. ICs that unsympathene, almost cruel

administration that otten moved people off the Base, !

o
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Similar cxperiences  have been  reperted throughout a  wide
spectrum of life at NOTS. Muny complaints concerned Public Works:
... They'ie doing something good for your neighbor in the other half
ot the duplex, who is a Navy person, but you can’t get them to repair a
braken pipe on your side of the house...If there was an extra freezer it
would go into one half of the duplex that was occupied by a Navy Chiel
and the civilian  side wouldn’t get o look at it. You'd get a piece of
turniture . .. foniy] after all the Navy people were sitistied, 32

Even after a bending of the rules permitted civilians to use the
cquasi-official  activities”™  (commissary, ship’s  service, etc.), it was
required that two separate lines be formed: one for the officer's wife,
another for the scientist’s wife.?3

As timve progressed, the volume of complaints burgeoned, and, in
retrospect, a  certain  sympathy  scems appropriate to the NOTS
Commanding Officer and his equally harassed Exccutive Officer who
were attempting to solve the problem by the book.

After the first rumblings of discontent, Captain Sykes announced
an open-door policy: a fair hearing to anyone who had 2 problem. In
time, he found himself overwhelmed by a  barrage of
problems—technical, administrative, and social. The open-door policy
wis in time terminated, perhaps as the result of the incident when an
irate housewife deposited on his desk a spoiled chicken she had just
purchased from the commissary.34

Solution of the minor problems skirted around the principal issue
from which they stemmed: the military-civilian  relationship at the
highest e¢chelon of the Station, and how it affected the mission of
NOTS. The philosophy  of running a rescarch and  development
organization “just like a battleship™ implied ultimate disaster to many.
The very conduct of the new programs appeared to be in jeopardy.
The ablest and most qualificd of the Station’s top scientists and
engineers were threatening to leave, and the recruitment program for
new talent was suffering severe setbacks.?> The basic question was
repeatedly asked. “‘bor what purpose is NOTS being run—research and
development, or test services in the tradition ol the old naval proving
grounds?” 11 the essential spirit of the Knox establishing order was to
be  preserved, who could best direet the technical activities of
NOTS ~the military officers or the civilian scientists? And was there
an effective compromise (such as envisioned by Thompson) wherein a
large measure of independence could allow the civilian staff to work
corifortably within the overall framework of the Navy?

As previously stated, conflicts among the strong-minded 'vaders
of carly Inyokern cannot be simply characterized as military versus
civilian.  Nothing illustrates this more clearly than the deep-seated
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controversy between Captain Sykes and Commander Hayward.
Hayward, who was essentially in charge of the technical programs,
watched with concern the lowering of morale on the Station and the
subsequent diminishing quality of the technical effort. He was aware
that valuable peovle were leaving and that it was difficui to replace
them. As he saw it, this pervasive erosion was Station-wide, affecting
both military and civilian personnel, and presaged the ultimate loss of
the original drecam of a permanent research and development center
for ordnance. To Hayward’s way of thinking, such a loss to the Navy
and the nation was unconscionable.36

Yet, despite the many manifestations of troubled times, there
wias hope. For ncarly two years of wartime operation, NOTS and
CalTech had conclusively demonstrated that good military-scientific
relations were  possible and  highly productive. In the immediate
postwar period, the CalTech heritage of independent thinking was still
strong at NOTS: morcover, although Burroughs had left, many of the
original Navy tcam members who had worked in the enlightened
wartime environment  were  still on board (Hayward, Richmond,
Vossler, and Pittinger, to name a few). Here, at Inyokern, there was
still an opportunity to extend a tradition of harmonious
military-civilian 1 ationship into the Navy’s postwar research and
development effort.
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Problems of the Postwar Watch

The difficult period of peacetime adjustment was not exclusive
to NOTS alone. OSRD had not retreated from its firm determination
to go out of business when hostilities ended. Consequently, despite
months of advance notice, the armed services were generally
ill-prepared to absorb their part of the massive scientific program built
up under OSRD.

The severest problem was a lack of qualified, competent
scientific personnel—compounded at NOTS by the aspect of living
conditions in a remote desert cnvironment. But there was another
major impediment to successful recruiting of top-flight people: a
distaste  for the vrestrictions Implied by the traditional wmilitary
framework. Efforts to discover a new formula for a productive
military-civitian relationship constantly stimulated the minds of the
leaders at Invokern during the immediate postwar years.

SEARCH FOR A DIRECTOR

For his first four months as NOTS Commanding Officer, Sykes
did not have a full time Director of Rescarch since Thompson, who
was acting in that position, was dividing his time between Inyokemn
and Indianapolis. Thompson was still trying to influence Hussey in
favor of nominating Lawrence Hafstad for the permanent position of
Director of Research.

In a “Dear George” letter to Admiral Hussey on October 24,
1945, Thompson injected a note of quiet desperation regarding the
availability of the new Director:

... I understand Hafstad has been willing to come if the Bureau would say
the word, and I believe siill is.
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It is now not so much a question whether Hafstad can du more
effective work this year or next in Washington on a specific project. fhe
present question is a bigger one—whether the Burcau’s investment in what
can be an outstanding research and development center at NOTS is to get
off to a sturt which will insure a high level of success, or to a mediocre start
from which it may never recover. .. R

Hussey’s “Dear Tommy” letter received in reply did not lessen
Thompson’s concern:

While | concur with you fully, that top-flight research men are necessary for
the Naval Ordnance Test Station, it is equally as true for the Applied Physics
Luboratory of Johns Hopkins University. Hafstad is Tuve’s right hand man,
and with our Bumbl.bee research program in its present status I am afraid it
would not be advisable or in the Bureau’s best interests for Hafstud to
transfer to the Naval Ordnance Test Station at the present time.?

Hussey’s reasoning was sound. The Bumblebee Project vus vitally
important to the Navy and the Bureau of Ordnance, encompassing us
it did, the entire ship antiaircreft guided missile rescarch and
development effort for which the Applied Physics Laboratory of
Johns Hopkins University acted as the Bureau’s government-owned,
contractor-operated laboratory.

This effort was a brightly burming segment of the OSRD torch
(formerly T-Division) that had been passed to the Bureau of
Ordnance. The developmental jet-propeled, beam-riding antiaircraft
weapons were considered to be essential in defending ships against air
attacks. The harsh lessons of World War II had been hammered home
in the form of the devastating Japanesc kamikazi attacks. Not only
were aircraft and their weapons going to improve, but the kamikazis
had given a foretaste of the problems that would be faced when
antiship guided missiles became more sopliisticated.

Despite Thompson’s strong recommendation to the Burcuu of
Ordnance, it would be erroneous to conclude that Hafstad was the
sole qualified candidatr for the Director of Research post at NOTS.

As a result of 'ae war, there were more scientists with ordnance
experience than ever before, but the number of top flight scientists
who would consider government employment for the military services

was small. It is perhavs appropriate to examine the basic reason: salary.

George Hussey appreciated this and eventually would be a key
figure in helping to solve the problem.* But at the time a Director
was being sought for NOTS, all Hussey could do was deplore the fact

* Hussey later worked with the Chiefs of the Bureaus of Ships and Aeronautics in getting
the Chairman of the House Committee on Post Office and Labor to introduce Public Law 313,
This was signed by the President on August 1, 1947. Under its terms, 30 scientific and technical
positions, including that of the chief scientist at NOTS, would be established above the top civil
service grade (then $16,000 per annum),3 By its action Congress would finally remove one of
the oldest blocks to a viable research program at NOTS and other government laboratories.
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that the top senior civil service salmy was around $10,00C per
annum, a remunerat.on not sufficient in itself to attract the desired
caliber of scicntist with commensurate managemont experience.

Compounding the problem was 2 condition described by Irvin
Stewart (OSRD’s historian) as :he ‘‘demobilizaticn bandwagon’—a
condition that affected most of the nation’s leading scientists. Stewart
summarized it as follows:

OSRD was created to do an important but temporary job, The
organization was built on a temporary basis, drawing upon the best available
men for relatively short periods of time without disturbing their regular
academic or industrial -onnections in most ~ases. This was possible largely
becaise of the pressure of impeading and actual v.a: which made men
available whose services could not have been obtained (n any comparable
scale i normal times, The ieaders of DSKD were always keenly conscious of
this fact, which, howe :, complete’'y escaped many people on the outside
who, secing the success of OSRD, called for its retention into peacetime,
There was never any chance that this could be Jone, Cnce the pressure of
war lifted, the F2y men upon whom its success depenued responded to the
more urgent calls of their regular activities and not all the king’s horses nor
2ll the king's men could told the group together.”

Thompson’s wartime association with NOTS as a consultant and
organization specialist had endowed him with an extraordinary insight
as to the unique circumstances inherent to the desert Station. .'ow,
with the replacement of the casy-going Burroughs by a less flexible
Commanding Officer, Thompson was acutely aware that another
dimension had been added to Inyokern’s already complex management
picture. Very special qualifications would be required of the NOTS
Director of Research—beyond prestigious scientific stature and normal
management ahility. In Thompson's view, H:fstad was still the best
candidate. But when he realized that Hafstad could not be spared for
the NOTS position, this appears to have turned the scales in favor of
taking the job himself; and by so doing, acceding to the long-standing
combined pressures from the Bureau of Ordnance and “Ev”
Burroughs.

Thompsoi’s assumption of his nev post was in the nature of a
iradual phasc-in over scveral weeks, beginning in October 1945. On
December 4, 1945, his name and perman:nt title were printed on the
Station's new organizational chart. NOTS now had o fuil-time Direcior
of Research.

THE LABORATORY: HOPE RENEWED

““Construction Work Is Started on Five Million Dollar
Laboratory.” So rcad the headline in the Station newspaper, the
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NO TS Rockereer: the date was Junuary 280 1946, e dead artich

read moopart. UConstruction of “he new faboratory at NOTS 15 now

officully under way wita the awardime of a $5,060.000 contract (o
Johwson, Drake. and Piper o Milvaukee. . Actual construction will
be o full swing by the middbe of March.™?

Fhere were many whoese hearts were gladdened by the news, For
mne  months summer, Ll and winter ol 1943

construction ol the
Taboratory had  stood  frosen ot

a 10 completion state, which
distiay odomany who viewed daily the toandation and rusty tangle of
steel rods. Others were stll viewing the maplication of the meager
structure as o stroay hope dor o fresh start and o new faboratory
Pasadena.

When the decision o co dhicaa with the permanent laboratory

was made e January 19400 a0 de faaro s researdh oand development
daetvity was already e enstence ot NOTS In addition to the

clectronies Laboratory . there were moany other laboratory
functions m Quonset huts amd remporan
ot the mam Dadding
nuclear

tempaoran

factlities pending completion
These mctluded  rescarch m theoretical and
hvstes, oreanie and morgame chemistry. metatlury, ceramies,
deronautios. and metearology,
Capam Sykes to the Burcau

ordnance A report oon the Station by
ol Ordnance on December 80 1945,
abes reference toothe tact that “temporary wmboratory space in use
AU NOLTS v about 40000 cquare teet.”™0 g report to the Bowd 1o
Surnvey the Continental Naoal Shore Establishiments, Hussey wrote on
Mav 3 19«0

Phe new Liborgtons currenth
apphod research wnd developmer
und

undar construction at bnoken
Ape it aatory won
iy the tundamental saentitn
ay Phoations, Approsiately SN0
wooctated  owith o the Laboratons
Scmporany giarters.

Inoan
crived with study e
pronaples . wih then cavineer iy
of the sowentitic and opeating personned

are currenthv o workmye  at Bavokern an

By this time construction was i full swing, The contractor’s

work foree of nearly four hundred had started with an energy that
seemed 1o opromise that ol the months of mactivity would be oftset

by anestra efforts In anothier letter to the Assistant Seeretary of the
Navy on April 24, Hussey had commented:

At the present fime canstrnciion ol

the Jaboratory s approsimately
complete, About 95

Gt othe materalds required tor the semamder ot the
constiuction are eiher an hand

s
been ardered L.

i

At the station, imoa shipment status, or have

The purpose of Hussey's letter was to obtain priorities for the

remaning 5% of necessary materials: as Hussey put it “without which
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construction ol the laboratory will be delavad,™ Clearly. everyvbody
from the Chict ol the Burcau of Ordnance dewn was ansious o get
the job hinished.

The argeney to oceupy and use the new Tacthity was widely el
At dnvokern and  seemed  to grow as did tae walls ol the new
liboratory.

As they  watched  the aew sis-wing building take shape. the
ciployces ar NOTS poriodically  exercied a0 traditional “sidewalk
superintendent™ voles In this capacity they observed with interest all
ot the specal Teatures that were being budt mto the laboratory o lor
example. cartngquake resistance. in that the wings. shop building, and
main corndor were asolated from o cach other and  connected by
accordion copper ftashing: also. there were extra reinforeements i the
concrete  structure,  carricd o the corners and  junctions between
outside walls, loors. and roof.

An additional feature of anterest was the use ol room partitions
that were of o removable sheet steel type, built up m panels. These
panels couid be casty shifted 1o alter tae size and shape ol rooms to
et changes woactiviey and oreanmizaton, Morcover, the two-lay e
shicer steel panels. separated by S anches o dead-air spaces were
coated with ~oun I-deadenmye matcrial 1or cood acoustic and theral
msulation,

Partrculariy ompressive was the air-condibroning svstem
combmation  of  14H000-ton Freon echamical refrigeration and
cvaporative  cooling systerus that ceorculated neariy o 1.500.000 cubie
feer of air per minule.

Fhose and a0 host o other remarkable teatures that charactenzed
the new NOTS laboratory ampressed the observers ar Invokern and
were brought to the attention of the budding construction indusin
throngh an article mo o trade journal”?  However. the Burcau ol
Ordnance o Washmgton beat no bie drum publicly tor their new
rescarch factlity in the desert, On the contrary. toomantained
matter-of-tuct attitude throughout the tweniv-seven months 11 took to
complete the daboratory, This attitade is typified o Hussey < letter 1o
the Assistant Secretary of the Navy. provioushy cited:

Ihe research, development. and test pregecis why b bave beon assened

too the Naval Ordpance Fest Statmon, Invokern are paat of the Nava s

approved program Jor post w0 weanch and  deveiopment, The daalines

which are already constructed o0 o nder constiuciton at the present

are the o fauthonzed | equied 1o carry ont this program, "

But, despite  this outward  conservative  attitude,  the Bureau s
determmauon to have a dirst-class rescarch luboratory at Invokern

A ain e tt——
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Vot rowene o0 Michelson Dabaorgtory, Juls 1947

arainne shods This was evidenced not only by the levision

attead v the taahity consttuction program. but by oan

fve Lo aoqare the requistie cquipment,

DEUNCAN BUYS FQUIPMENI

rocurciient oo equipiaent o the Liboratory had litle
feo e const e tions provress, Hohad started betore the
Ve poctea and continaned even though ihere was no
o 1o bouse the prodigioas amount of  equipment
A e,

onsct back e P4 b Tames Dunican shouldered nost of
cdater nterview heorecalled his mttiation into this

A UNOTS Laboratory Otfieer™:

dd o ro BaOndp and o make up sty ot equipment and
atowe wanteds Phe thive that always amused me very much vas
can Bumes odaome 1o co ahead and stant huving equipment. |
Bow Do about this ' oAnd he sasd, Wt vau qust take this
aper o oad show e to people around here o the department

Sucowant something and this s vour ccount,” and he wrote Yards

e

e e o
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Jd Docks number so and so one and a halt onllon dollors, He and "When
vouve spent that, see iy seercbary and she'll e vou some more.” Ad s
we started 1o by vquiplncnl."

Fhe assurance of such o largess of tunds was o good beginning,
and Duncan plunged into his task with great encrey. Before he was
throuch, that first S1.500.000 would be spent almost three times
over, Tronicatbve the ready sapply ol funds did not automatically solve
Al of Duncar’s purchasme problems. Some ot the needed equipment
stimphy was not wvailable at any price. The mdustrial firms that

manuiactured it were producing  to capacity on o the basis of

fong-standing  priortties. [t took  the  application ot considerable
pressure from the Burcaus of Ordnance and ol Yuards and Docks to
et the necds of the permanent postwar laboratory ot Invokern put
hien on the list,

Additionally, Duncan and - others  involved  with procuring  the
cquipment had  the problem ol adjusting their thinkimg i terms ol
quantity, Duncan’s narrative ilustiates this:

o We were ettty up an clectiomies nboratory meoa Quonset hut on the
base without watime tor any of the permanent builldimes and 1 ogor ahokd o
o cvouny dellow named Tuke Bibaman, T ocave him the asaynment of bunany
clectionos cquipment Tooect started withy and 1 oremember one thing 1 otold
i was thar b wanted o number ot osallogtaphs T was almos
mconcenvable o Toke that aivbody would buy more than one osallogaphi, |1
sent i down o Dabluren and e b see three osaillovraphs set up on one
spenmeni soo then he was willinge toooas o halt o dozens And L iold him o
buy Stooon waorth ot small ports and thes he didy Thas was the start ot the
Stectionie stock, Lo betore we had the |.l".l“’

But by comparicon with the probicins that were vel 1o surface
oo mitiad procurcment of cauipment appeared o beorelatively blessed
By cony sticeess,

The harbinger ot the wrcater problems appearcd i carly 1945
when ot seemed that the war was bemye biought to o saeeostul
conchusion, Concurrently. the Tos of money was redsc-ed teoa trickle
as i wortime budget was pinched down for a peacetinie one,

As anoexpedient, the Burcau  of Ordnance coaceived o phan
whereby surplus cquipmment conld be o obtained  trom factories and
plants that were closmg as war producten wound dowven, Basiealiv, it
was a0 vood  wdea. Untortunated o the sl bopwee ddes and
implementation in this case proved 1o be wide, For many, imcluding
the NOTS  Laboratory  Officer. procuring  suiplus  cquipmens
represented anoerdest i patience and tenacity. Duncan has e us @
trip report that covers ten busy days an May 19460 1t deseribes ns
activitios concerning  the surpios plant cquipment from  the  Basic
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Magnesinim Project, Henderson, Nevada,  and other miscelianeous
surptus cquipment. Anoexcerpt rows the report illustriates how Puncan
navigated through the Tabvrmth of burcaucracy

Mav 1 oreponed o Butnd at Y300 aan and ammiediately proceedad o
contavt R4 ( JRecomtectin bouna] Corporationt te reeese Bk
Maenesum plant o NOTS, T phoned Mr Lok Ronan. Chiet ot Cong o
Ferimmation Secton RoEC Mo Ronan wos ovt anad T ospohe te s oasistan
Mic Haaes T omade an appointment toosee b and went to the R0 Bige.
Ve discissie the matter with st Hareso 1 owas petersed o Al Callaha o
contract attorney for the Besie Contract 1 ospoke to M Callinan and Jearned
that ihe plant was not dedged surplus o yvet bot th 0 swdiite aetion

woull be started tooeer the necessany paperwork  hroueh, Tothen went (o see

Mo Fank Davis i the aoney ot ROFC) and e promised to eapediie the

decharateons amd suevested 1 osee M Caten at RUE 0 L made an appointment

with M Carton tor the tollowme dave RoEC0 notdicd e that atier

permisston was enen onoan SES dechuanon which ooa dechration 1o dedare

ihe entie plant and property carpdoss o SPT would have 1o be processed o

refease mdmadoal atens trom the plant. Then these declarations would be

torwardid o0 W Asers whoo o the resale aeenayv, 1ococtacted Genaral

Grevory, Chiet ot the War Asets and was recommended o M, Gumbie who

was handhioe the Basie progect Taoed o contact My, Gumble bat he was at

& omeetne and was oot avatlable,

Fhis was only the first day o the tip o for the ndomitable
Duncan. The nexe two davs an Washimeton continued with more ol
the sames Helpowas sought from the Burean of Ordnance to clear
away the roadblocks: i purticular. the Assistant Clhuet for Rescarch
Captaimn later Rear Adouraly Kenneth Ho Nobleo™ Bur both Noble and
Duncan Tound  the  adrmistrative complexity o the War o Assets
Ageray to be bevond ther etforts toountangle. AU Duncar could do
was to deave Bists ot NOTS requirements with the Aveney. Despite
Duncan’s  persistence, comparatinely  little equipnient was - obtained
fSont surplus,

In ol over S4.000.000 was spent for equipment that would be
used i the dinest Taboratory of s kind e the world.™ As Duncan
put i, We o had aoll Kinds of things dike ~=rav machines,  testing
muchines. spectrographs . oscillographs, We had evervining vou need
Lo gel a pretly goodssize laboratory going.™ 3

And ualthough the products ol kis arduous procurement  eftorts
were  sttl o crated  and stored i Calitornia warchouses, Duncan's
optimism was markeddy uplifted in carly 1946 when it seemed that a
final and permanent home tor the scientific equipment and machine
tools might oo 0 be realized.

CDhunnge the wars the ttne o the hiead of the Bureau of Ordianee’s Research and
Pevelopment Diwision was Directorn In binuan

e this e was changd to Asistant
Chiet tor Research

R T——— ;
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But buwilding and cquinping o lahoratory wias one thing: staffing
it was another. bven as the completion work pressed forward, the
NOTS-Burcau  of  Ordnance  leaders  were encountering  a - chronice
recrutting problem. Recognizing the causes of the problem was casy:
solving 1t wis rather more compley,

"WE NEVER HAD ENOUGH HOUSES™

Personnet turnover i the postwar vears was ab o cnppling rate
it over 20000 termumations reported me P4 T when the personneld
cetling was only doespte

Mamyowere the aeasons tor the hugh ternovers includme the
morale problems associated with the <ottt to o more authortarian
mandeentert. but the most damaang cause tor the exodus was
madequate bousime  An Office of bndustrial Survey report tor the vea

P47 assossad the ettect.

Lov mmportnee ob - housn oo e Caon wannaot be o oner
crnphuastzed Itos poobabde that turmener coste u v hodsmy aione tan
ST Uteotsernvatively a SS00 00 per persens e phus twace that
much o terms of gualn perseaneh avarlable HROVCTD Ao
persenpel adequately Boused s probab v fower than the o alavenave |
v beleved that housine s fan more e tlan! a4 el { Lot than
what hay been constdered 1o be nbverse e « dl LT LY
catesonie L esstonal pooation . AN it
SEIVINTIRER N ble

1o behieved that the amount spemt cach hotse woald L
the Goovernment withir e veats reduced overall adnimstrane i
soptesed pertoenan Most vooadeguere N, oweedd place the
Ntatten : Jopostron ro ek ERHTNINIHE

perseniel mo b arevones !

Fhe housing problems, i tact bl onvisted siee the Tast ew
Quonset huty were erected ot Hanvey beld o the winter ol 1943
Almost  without exception, cvery earhv-timer bvinge todav can
deseribe some  unusual conditions under which he o was hoased o
under which he commuted e the carly duss, As Joha Richmond put
(. U We never had enough houses.™

A housmg and community problem was the price the Ny ad
to pay  tor locating imoa virtually wnhabited  desert area where
cotld have the space needed tor weapon testing, Tos meant that the
Navy o had to provide shelter for sailors, marmes. Waves, civilian
scientists, engineers. and technicians plus dependents. Initial plans also
had to mcalude a sizable construction camp for contractors,

The  complesities of the problem become apparent when the
questton iy asked, Why were there never enough houses” Part of the

[
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answer was inocarly failure to visualize the size of the Station relative
to the planned technical work and to comprehend the magnituds of
the housing and community needed. In 1943 Burroughs foresaw an
“estimated ultimate population of about 1,0007:19 two vears later,
this figure was seven times as great. If the carly population estimates
had been more realistic, it s likely that significantly larger funding
for the community would have been forthcoming, This would have
been possible because of the high-level support the new desert Station
had and because of the greater mud-war flexibility o tunding, At the
war's end. new housing was a hard item to sell to a government with
surplas buildings in other locations throughaut the nation.

During the wartime vears. the nousing problein had seemed to be
fess severe. There were barracks and dormitory buildings -albeit often
overcrowded, delicient in cooling und heating. and  representing the
stark austenty of  wartime  tempoyary construction. The  ubiquitous
Quonset served an nfinte variety of purposes: from sleeping quarters
to chapel. from offices to schoolrooms. Fven so. the demand for
shelter alwavs outweighed its availabitity. The lists ol people awaiting
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