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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

e e e |

P



DESURT SHIP UNDER WAY

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
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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



DESERT SHIP UNDER WAY

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



THE GRAND EXPERIMENT AT INYOKERN

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
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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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>