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Dear CAUS:

Recently, as I was reading THE FBI-KGB WAR, I noted author
Robert J. Lamphere’s needlessly cryptic reference to "levitation
experiments" and thought it would be just a ~tter of time before
someone else saw this and jumped to unwarranted conclusions.

No, these experiments had nothing to do with "early attempts
to duplicate flying discs," as is suggested in the December issue of
JUST CAUSE. While it may be true, as Lamphere writes, that the ex-
periments "are still classified today," it is Certainly not true that
nothing is known about what they involved. I refer interested readers
to Chapter 7 of Ronald Radosh and Joyce Milton’s THE ROSENBERG FILE
(1983), wherein the matter is discussed. Radosh and Milton write (p.
144), that the "’levitation’ experiment /was/ designed to calculate
areduction in the amount ofplutonium or uranium necessary to detonate
a_~,uclear7 bomb." The matter, extremely sensitive, figured in the
trial of atomic spy Julius Rosenberg, who was convicted of passing it
and other secrets to the Soviets.

CAUS says it filed a FOIA request with theFBl and got no help.
The reason no doubt is that you went to the wrong place. The right
place, according to Radosh and Milton, is the Atomic Energy Commission.
Their source is a February 7, 1951, memo from chief security officer
John A. Waters to the AEC (file no. 403/1, AEC files).

Sincerely

cc: Lucius Farish

J. Allen Hynek, Editor-in-Chief



Dwight D. Eiaenl ower Library
Abilene, Kansas 67410

January 6, .1988

Mr. Stanton T. Friedman
79 Pembroke Crescent
Fredericton, New Brunswick E3B 2VI
CANADA

Dear Mr. Friedman:

This is in response to your letter of December 30. The Special
Projects Group in the Executive Office of the President was set up
primarily as a housekeeping tool to coordinate the internal manage~
ment and funding of a number of special staffs, assistants, and
committees who operated under the direct authority of the President.
E. Frederic Morrow was the administrativeofficer for the Special
Projects Group from July 1955 to January 1961. We are enclosing
a copy of one page from the finding aid to Morrow’s Records. You
may want to order the entire finding aid (i0 pages) to these records
as they contain considerable material on the administration of the
Special Projects.

Some of the groups or assistants whose Operations f~ll into the
Special Projects category were the Council on Foreign Economic
Policy (Joseph M. Dodge and Clarence B. Randall), the Coordinator
of Public Works Planning (John Stewart Bragdon), the Special
Assistant to the President (Nelson Rockefeller), the Special
Assistant to the President for Disarmament (Harold Stassen), and
the President’s Science Advisory Committee (James R. Killian and
George B. Kistiakowsky).

"Special Projects (M)" refers to the President’s Science Advisory
Committee. (Special Projects-A was the Rockefeller Committee, and
Special Projects-B was the Stassen group.) Dr. Lloyd Berkner was a
member of PSAC and a consultant to. the Special Assistant for
Science and Technology. There are at least 300 pagesof materials
relating to PSAC in Morrow’s Records.

We are enclosing a xerox copy. of the first page af P.L. II0,
General Government Matters Appropriation Act, 1956 (H.R. 6499).
This act was signed into law on June 29, 1955,and it includes a
$1,250,000 appropriation for SpecialProjects for Fiscal Year 1956.

A Presidential Library Administered by the National Archives and Records Administra~’on



January 6, 1988
Mr. Stanton T. Friedman
Page 2

The entire file on this bill in Box No. 51 of the ~collection,
Records Officer Reports to President on Pending Legislation, con-
tains 47 pages of material, including the act, the original bill,
and reports and recommendations on the bill.

Our files do not appear to contain information on the Special
Security Programs of the National Security Resources Board. Since
the NSRB was abolished in March 1953 and its functions transferred
to the Office of Defense Mobilization, information on the NSRB’s
programs should be available at either the Truman Library or the
National Archives.

If you wish to order copies of any of the above described materials,
please let us know.

Sincerely,

MARTIN M. TEASLEY
Assistant Director

Enclosures : (2)



INT P~ODU CTION

Everett Frederic Morrow was appointed Administrative

Officer for the Special Projects Group on July II0 I755.

The Special Projects Group consisted of special staffs

appointed from time to time to advise the President and to

coordinate activities which had previously been carried on by .the

departments and by interdepartmental cornn~ittees. As Adn~nls--

trative Officer, Morrow was responsible for coordinating the

internal management affairs for this Group. In addition, when

]Vlaxwell P~abb resigned from the White House Staff in 1958, Morrow

a’ssurned his duties of answering mail dealing with Civil Kights.

There was, however, no change in his title.

from his position on January ~-0, 1961.

The file consists of memoranda, press releases,

materials, printed materials, statistical material,

newspaper .clippings, and other working materials~

.l~or row resigned

background

CO r re spondence,

Although Morrow

came to the White House in 1955, the files contain documents which

precede his entry on duty by date of time. These are documents

acquired by l~orrow as background material. The subjects of this

material cover the many facets of ~iorrow~s housekeeping duties for

the Group as well as his duties in connection with Civil ~ights issues.

No original over-all arrangement was apparent. The folders have been

arranged alphabetically in three different sections.



Public Law II0 - 84th Congress        ~
Chapter ~-~-6 - Ist Session

H~ R. 6499

AN ACT
All 69 S%,al;; 192,

Making appropriations for the Executive Office of the President and sundr)
general Government agencies for the fiscal year ending June 30, 1956, and for
other purposes.

Be it enacted by the Senate and House of Representatives of the
United States o/ America in Congress assembled, That the followingGeneral Govern-
sums are appropriated, out of any money in the Treasury not other-mere Matte~
wise appropriated, for the Executive Office of the PresidEnt and sun-hppr’opr:iation
dry generalGovernment agencies for the fiscal year ending June 30,A~’ 1956.
1956, namely :

TITLE I

EXECUTIVE OFFICE OF THE PRESIDENT

COM’PENSATION OF THE PBE~IDENT

For compensation of the President, including an expense allow-
ance at the rate of $50,000 per annum, as authorized by the Act Of
January 19, 1949 (3 U. S. C. 102), $150,000. 53 Stato 4.

THE WHITE HOUSE OFFICE

Salaries and expenses: For expenses necessary for The ~Vhite
House Office, including not to exceed $215,000 for services as author-
ized by section 15 of the Act of August ’2, 1946 (5 U. S. C. 55a), at5° star. ~1o.
such per diem rates for individuals as the President may specify, and
other personal services without regard to the provisions of law regu-
lating the employment and compensation of persons in the Govern-
meat service; newspapers, periodicals, teletype news service, and
travel and official entertainment expenses of the President, to be
accounted for solely on his certificate ; $1,88"2,500.

SPECIAL PROJECTS

For expenses necessary to provide staff assistance for the Presi-
dent in c_onnection with special projects, to be expended in his discre-
tion and without regard to such pro~:isions o~law regardin.~ the
expenditure of Government funds or the cmnpensation and em~ploy-
meat of pe]~ons iu the Government service as he may specify, $1.250,-
000: Provided, That not to exceed 10 percent of this,a~)propriation
may be used to reimburse tile apprcpriation for ~Salarms and
expenses", The White House Office, for administrative services.

EXECUTIVE )[A.-N’SIO.-~ AND GROUNDS

For the care, maintenance, repair and alteration, refurnishing,
inIprove.ment, heating and lighting, including electric power and fix-
tures, o~ the Executive Mansmn and the Executive Mansion grounds
and traveling expenses, to be cxpended as the President may deter-
mi~e, notwithstanding the provisions of this or any other Act,
$366,200.

BUREAU OF THE BUI~ET

Salaries and expenses: For expenses necessary for the Bureau of
the Budget, including newspapers and periodicals (not exceeding
$I~00); teletype news service (not exceeding $900); not. to exceed
$70,000 for expenses of travel; and not to exceed $"20,000 for services



POSITION TITLE
AND NUMBER

1. SERIES. GRAD~
SALARY

10. NAME AND

(u)
PresX4~t’s Sc~oce ~sor~

[~ Yes

LOCATION OF
OFFICE BY
WHICH
EMPLOYED

II. DUTY
STATION

12. APPORTIONED
POSITION

(x)

STA.~__.TE." ~ ~ I tPr°’’d

13. VETERAN PREFERENCE I 14. TENURE GROUP

No

.[

5-pt.

li

10-pt. D;~b..

l

10-.pt. Other

I& APPROPRIATION

.

i?, REMARKS..-

:.__3 a. Subject to compleUon of I yeor probationary (or thai) per;od commencing.

i b. Service count!nq toward career [or permanent) tenure from:
Separations: Show reasons below, as required. Check, if applicable: L

]~ �. During probation

IS. POSITION OCCUPIED IS IN THE:

"-~ Comvet;f|ve --i Excepted
Service

I ¯ I Service
17. PAYROLL DEDUCTIONS 18. DATE OF APPOINTMENT

CSR i FICA
i

FEGLI ’ AFFIDAVITS (accessions only)

__j d. From appointment of 6 months or less

e~’eet,.t~ 12-1-~, w tot tm~ ~ 1~.-31-~B.

~1. CIVIL SERVICE COMMISSION COPY



EXECUTIVE OFFICE~.Q.F THE PRESID[~
(1.17.51)

ESTIMATEO TOTAL COST:

(g) CONTRACTOR ~ IS (~] IS NOT A RETIREO CIVILIAN EMPLOYEE OF THE UNITEO STATES.

(h) CONTRACTOR !’-I IS (~) IS NOT A RETIRED OFFICER OF THE ARMED SERVICES OF THE UNITED STATES.

(I) NATURE OF PERSONAL SERVICES TO BE RENDERED:

II. The Contractor agrees to perform t~ foregoing personal servi                       net and to the
beat of hie ability.                                                                         ’

~ted at.- ~shlngt~,.~C. , CONTRAC~ ~ :

~hie~day of ~ 19--~L_ ADDRESS

CHAIRMAN

JUSTIFICATIOM FOR FOREGOIN~ CONTRACT



THE- JOINT RESEARCH AND DEVELOPMENT BOARD
WABHINGTON 2~. D. C.

24 June 1947

M~MORANDUM FOR ADMINISTRATIVE SECTION, OFFICE OF PERSOEq~EL
¯ MANAGER, OFFICE OF T~E SECRETARY OF WAR

Assignment of Dr. Lloy~ V. Berkner

I.. Forwarded herewith is Form 57 for Dr. Lloyd V.
Berkner. It is desired that Dr. Berkner be appointed as
a consultant to the Joint Research and Development Board
for consultant services at the rate of $~O.00 per da~
mot to exceed 90 days.

2. Dr. Berkner.has served as Executive Seoretary,
Joint Rese~roh and Development Board, since 16 July 1946
and is to be replaced By Dr. L. R. H~fsta~ 1 July 1947.

3. ¯ Due to his wide Mnowled~e of Board affairs it
is desired that Dr. Berkner be retained in a consultant
capacity. It is requested that this appointment be ma~e
effective 1 July 1947. and that Dr. Berkner’s duty station
be WashAn~ton, D.C.         ..

F. H. RICHARDSON
Actin~ Executive Secretary



THE JOINT RESEARCH AND DEVELOPMENT BOARD
WASHINGTON 25. O. C,"

Honorable Robert P. Patterson
Secretary of War
Washington ZS, D. C.

Dear Mr. Secretary:

As the JRDB approaches the close of its

May 27, 194’7 : "

first year of ex-
lettuce, it seems firmly embarked toward its objective of coordination
of the research and deveYopment programs of the Army and the Navy.
While parts of the supporting structure remain to be perfeote, d, I
believe the job of construction has proceeded to the point where the
outlines are clear and ~he machinery of the Board is now functioning
satisfactorily.

A complete and ~etailed report of the first year of operation
will be made to the Board by the Executive Secretary at the close
of the fiscal Fear.                                       ~

Since the job of organization for which I oa~e has progressed
iubstantially toward completion, it seems appropriate at this time
to ask that I be relieved as Executive Secretary of the Board to
permit my re~urn to active researohe If acceptable to you and to
Dr, Bush, it is my desire that .my resignation as Executive Secretary
of the Board be effective on July I, 1947, upon completion of one year
of service,

The Job o£ organization has been made easy by the enthusiasm,
imagination and diligence of the principal civilian officers of the
Secretariat, Mr. Francis H. Richardson, Administrative Secretary;
~r. David B. Lan~muir, Director of thePlanning Divisions Yr. Ralph
L. Clark, Director of the Programs Division, and Mr. James ~. Mason,
Director of the Mane~ement Division, as well as the Executive Direc-
tors of the several Committees. These men have carried .the real brunt
of the, work of organization.

In forwarding my resignation as Executive Secretary, I went to
express to you my sincere appreciation for the honor of the oppor-
tunity to do this job and for the stimulating experience in serving
you and the Board. In particular, the able, effective, and intelll-
~ent support given me by the Army and Navy Secretaries to the Board,
~ajor Genera.l A. C. MeAullffe and Captain James H. Thaoh, Jr., and
their associates, has been invaluable. The unfailin~ support of the
Board’s objeotlves by the War and Navy Departments demonstrates their
real sincerLty toward the achievement of a truly’national approach
to national probl~na. I am convinced that the Board can achieve



its objectives with ~is support.

I am forwarding this letter t~rou~h Dr. Bush with a si~i-.
letter to Mr. Forrestal.

"~’/~~/~Since!ely y~s,

L. V. BER~,
-Exeoutive Seoreta~y..



::.--", , .-.ai~t~d,".~,::    NOTIFICATION OF ~ERSONNEL ACTION

Dale of ~r:h

.
Name Mx~lt lnitlnl ~st Name ~ j14. Cwil ~r~n~ or Other

Authcrity

4. THROUGH: JO:k~ ~s’l’tXhoa’~dmce~n ll~l~l’~t~ ll~at~d
wh,ch Emp!oy#d or-to be ~rn~to~’~d-- -.

This is to notify y6u of the following action concerning your employment, which is subject to the
provisions on the reverse hereof: This form is an official record of your service history in the War
Depai’tment and should be retained for future reference.

8~o. lS, Pb 400
79"tn ¢,~gress

5. NATURE OF ACTION (Use standard terminology) [6. EFFECTIVE DATE

I

(TO)
POSITION
TITLE

SERVICE
GRADE AND
SAL.~. R V

FORCE
SERVICE
OFFICe.

BRANC~ ANDI
SECTION

;. DUTY STA.
TION AND
LOCATION

(FROM)

~40.00 pot ~Im.

12. REMARKS:

¯ , . -, ~q .... ,=¢g .--"

By order of the Secretary of War ~

WE}
’ ~ : Mdminisi-r-atit’e .4sststant~ol FILE

VETERAN
k’=teran No Pref.[ ~1:~. i I01~

Nature of Posiuon

New      Vice      Ider. ~’., ..

Referencr N3mr NO Etc

20. Datr o: Oath

~I. Journ:fi ,}t Act,on No. ’

O77



OATH OF OFFICE, AFFIDAVIT,
AND

DEC .ARATION OF APPOINTEE

OATH OF
OFFICE

D~ solemnly swear (or 0ff’inn) that I will suppor~ and defend the cons~itu~on of the United
States aqainst all enemies, fcreiqn and dcrmestic; that I ~!1 bear ~-ue ~aith and alleqiance
to the same; that I take this obliqat~on freely, without any mental reservation or purpose of
evasion; and that I will well and faithfully cl/~charqe the duties of the office on which I am
about to enter. SO HELP ME GOD.

Co

DECLARATION
OF APPOINTEE

Do ~u’ther swear (or alfL,’m) that I do not advocate, nor am I a member of any political party
or orqaniza.~on that advocates the overthrow of the Government of the United States by force
or violence; and thct c~urinq such ~’ne as I am an employee of the Federal Government, I will
not advocate nor become a member of any political party or organization that advocates the
overthrow of the Government of the United States by force or violence.

Do further cerl~7 that (1) I have not paid or offered or promised ~o pay any money or other
th/ng of v~ue to any ~r~n, fi~, or ~rmfion for ~e ~e
ment; (2) I ~1 ~o~ myse~ of and o~me ~e p~Asio~ of ~e Ci~ ~ law ~d ~es
~ ~ve ordem conce~nq ~lia~l ac~A~, ~li~cal ~s~en~, etc., ~ ~o~ on
~e a~ach~ ~o~a~on for Ap~t~, and [s~ke out eider (3) or (4)]

(3) ~e ~wers ~ven By me ~ ~e ~clarafion o~ Ap~int~ on ~e reverse o~ ~ sh~t
are ~e and ~e~;

(4) ~e answem confaiaed ~ my App~ca~on ~or F~eral ~plo~enL Fo~ No. __~_ ....
at~ J~ 1 ~ "    ¯ ’d ..................................... 19 ....... fil~ ~th

or es~lis~ent, w~ch I have re~ew~, are ~e and ~e~ as o~ ~s da~e, ex-
cept for ~e follo~ng (~ nece~a~, ~ ad~ional sh~t; ff no excepfio~

"none"; ~ (4) ~x~u~, ~e reve~ o~ ~ sheet n~ not ~ ~): None

Subscribed and sworn be~ore me this ....l.7__t.h._ .... clay o| .......... ~.__J...u:l_~ ................................ A. D., 19 __4~__..

(.~iqnatuz~ ~.~

NOTE.--H the octh/s t~ken befere.a Nota~-i ~’~lic the date of ~pir~Hon .O~ his com~fi.~s/on sh~u|d be shown

7-16-46. Coneultant, W0C 2-I-05 .



WAR DEPARTMENT-
.WASHINGTON 25, D. C.

Mr. L. V. Berkner
Del~rt~ent of Terreetrta~ Magnetism
Carnegie InstJtute of lashtngton

Washtngton, D. C.

Dear

Pursuant to the prov’ls:l.ons

the Charter of the 3otntResearch and Development Co~atttee

dated 6 ~une 1956, you ere hereby appointed Executive Secre-

.~c~’y of the ~otnt Research and Development CoBmittee.

¯ .,: .. : ,..:



ITANDARD FORM ~0
UNITED STATES

CIVIL SERVICE COMMISSION
o~rOBER IM~
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5~7po ot appoJ~taeontJ Temporary not to extend beyond Ju~e ~0, 191~B

Iot; ellglble For ~t~lno~rado salary

Hon-s~e~s

-.
i.2Z lEGAL RESIDENCE

::’. :!:~.-+ ~



/NATIONAL MILITARY T~-TABLISHMENT
/ SECRETARY OF DEFENSE

NOTIFICATION OF PERSONNEL ACTION
¯ ; 2. DATE OF BIRTH 3. JocmNAi. ~ ACTiOU NO.

2-I-0~ 4&-1874

JUL I!)@

i 7. CIVIL SERVICE OR OTHER L~GAL AUTHORITY

$o� 15, 1~, 600 ?gth ~nn~._oss

PI, 766 80~ CmO’eu
FROM , . TO

13. REMARKS

LB. POSITION TITLE

i

, ~ SAL,A RY

! t0. ORGANIZATIONAL

1’ DESIGNATIONS

1 II. HEAl)QUARTERS

12. OR DEPT’LFIELD

" $,,~0.00 por

Ilei~rch ~ Development ~Boarct
Office of the hecuttve 5ecreta=7

~ (~)

$~bJe~t ~ Investigation.
Appointment not to excee¢ 60 d,NrI and not to ext;en~ beyone ~Tune 30. ~49.

~on- St~tu                                             .                        ~...........;-""

1~. VETERAN"; PREFERENCE
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¯ STANDARD FORM 7 (RLeVlSED MARCH 1~19)
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SERVICE RECORD CARD (VISIBLE POCKET TYPE)

t

3. DATE OF BIRTH

MALE W.MALE    WHITE NEGRO OTHER NATIVE NATURA~JZED

7. VETERANS" PREFERENCE 8 COMP. STATUS

10. NATURE OF EMPLOYMENT

15. COMPETITIVE LEVEL

WO~
Exec. Indef.

II. PAY BASIS                         IZ. SUBJ. TO RETIREMENT

WAGE

I

W~ ~

i OTHER

S~BGRoupRETENTION.
17. SERV.COMP. DATEJ I8. I~IY$1CJU. IMPAJRMF.NTS

MOI~"H-- DAY--’I’F..AR I

ADDITIONAL INFORMA~rlON AND REMARKS

SUBJ. TO CLASS. ACT

NO

14. FOLLOW-UP

I 29. PEP~NNEL FOLDER SENT TO (AND DATE’)19. EFFICIENCY RATINGS



~ De’, ~.tmm’;

Ih’, IJad~ Io Bab:l.~

®x r~zas (~)



CENTRAL INTELLIGENCE AGENCY

WASHINGTON 25,..D.C.

Dr. ~!oy~ V. ~erkner       -
President
Associated Univ~rsities, Incorporated
Suite 17~0~ Coliseun Tower
~0 Colu~.~us circle
};ew York 19, D~w York

~lth reference to our prior conversation on Uni ~d~u’~ifle~t

Flying Objects, there is enclosed, for ~ur Infor=atlcn a copy.-

of a let-~er ~o the Air Fo:~e together with the declassifie~

version of the P~uel

Art a~ts:
i - Le~er to Air Force (S)
i - Decle~slfied Panel Report

puty Assistant Directo~ ~_D



Eisenhower’s Science Advisory Committee, at one of its first meenngs ~n December t957. listens to Yod~. at blackboard.
At tables (clockwise tram far left) are Alioen H~I~. Detlev Bronk. Eciw~n Lance, I. I. P, ab~, Robert Bother, James R. Killian.
James Fisk. Jerome Wiesner. Jerrold Zacharios (o~ table). Emanuei P~ore, James Do,oiittle, ~
Hans Bethe (on for right). Edward M. Purcell, H.ugh Dryden, Alan Waterman and George B. Kistiakowsky. The four men
~n the bacl~ to the nght of Zachorias are unidentified.

Finally, and in close accord with Lawrence’s views 0f
the matter, the AEC in June 1952 approved the establish-
ment of a branch of the Berkeley laboratory at Livermore
to assist in the thermonuclear weapons program by
conducting diagnostic experiments during weapons tests
and performing other, related research. The question of
how soon, or even whether, the Livermore Laboratory
would actually engage directly in weapons development
was left open, however. Teller was extremely dissatisfied
with the vagueness of the AEC’s plans for the new
laboratory.

Finally, after mulling the matter over, Teller, in the
course of a well-lubricated reception held at the Claremom
Hotel in Berkeley in early July to celebrate the launching
of the new enterprise, suddenly announced to Lawrence,
Gordon Dean and me that he would have nothing further
to do with the plans for establishing a laboratory at
Livermore. Lawrence was prepared to go ahead anyway,
and he even suggested privately to me that we would
probably be better off without Teller. However, at the
insistence of Captain John T. Hayward {then deputy
director of the AEC’s Division of Military Applications),
intense negotations were resumed among all concerned.
Within days this led to a firm commitment by Dean that
thermonuclear weapons development would be included
in the Livermore program from the outset, as well as to a
renewed commitment on the part of Teller to join the
laboratory.

Mike the mighty
On 2 November 1952, the world’s first large thermonu-
clear device, codenamed Mike, exploded on Elugelab

Island at Eniwetok Atoll. Its yield was 10.5 megatons,
fulfilling the prediction that the superbomb, if it could be
made, would be a thousand times more powerful than the
bomb dropped on Hiroshima. On the basis of ideas by
Teller, Ulam and others, it was built and tested by the Los
Alamos Laboratory. Because.his relations with the Los
Alamos leaders were so severely strained, Teller did not
accompany the lab’s team to observe it.

AEC authorities, on instructions from the White
House, clamped an extraordinarily tight curtain of securi-
ty over the whole operation. They intended to allow no
post-test reports to be sent from the Pacific back to the lab-
oratories or anywhere else until after there had been an
on-the-spot analysis of what had happened. Even then,
the first word would go directly to Washington only. The
Task Force Command did, however, broadcast a coded
signal that indicated the moment when the button had
been pushed. Because of some experiments on long-range
effects that we were doing at Livermore, we were given the
means for decoding that message. The moment I received
it at my office at the lab, I noted the time and telephoned
Teller, then standing by at the Berkeley seismometer, to
tell him just when "zero hour" had passed. He kept a very
close watch on the seismometer, and at the appropriate
time, some 14 minutes after zero hour, he saw the needle
jump. He called me to say, "It’s a boy!"

When I reflect back on that moment, as I sometimes
do in preparing or giving lectures on the history of the nu-
clear era, a feeling of awe and foreboding always recurs.
Even at the time, I thought of that moment and of that
coded message as marking a real change in history--a
moment when the course of the world suddenly shifted,
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BERKNER I 83

at Washington University in St. Louis. He
remained in the microbiology department
at Washington University during 1954-
59 as a scholar in cancer research and then
as assistant and/*ssociate professor o.[ mi-
crobiology. In 1959 Berg was awarded
the Eli Lilly Prize in biochemistry and
moved to Stanford University, whei-e he
became professor of biochemistry: In
1963 he was designated California Scien-
tist of the Year, and 3 years later he was
elected to both the American Academy of
Arts and Sciences and the National Acad-
emy of Sciences. Between 1969 ahd 1972
Berg was designated a distinguished
alumnus of Pennsylvania State University,
was rewarded twice for his teaching at
Stanford University with the Kaiser
Award. and received the V. D. Martin
Prize bftfieR~:~e-~ns~ut’~’~o’~ Mol~chiar
Biology. In 1973 the Saik Institute ap-
pointed Berg as a nonresident fellow. In
1974 he was elected to the U.S. Institute
of Medicine, and during 1975 he served
as president of the American Society of

graduatingfrom the University of Minne-
sota in 1927, he continued his studies of
high-frequency radio, transmission in the
Antarctic on the first Byrd Antarctic Ex-
pedition in ¯1928-30. There he showed
that high-fr~’quency waves from antitx~al
points change their direction of ti-avel fol-
lowing the night hemisphere preferen-
tially. Upon his return to the United
States, he continued his studies in physics
at the George Washington University.

Following the work of G. Breit and
M. A. Tuve, who showed that short radio
pulses are discretely reflected from the
ionized regions above, Berkner, working
at the Cat~negie Institution of .Wash-
ing~on, devised the first instrument to
map the height, distribution, and ionic

density of the ionized, layers of the outer
atmosphere, or the ionosphere. Thou-
sands of these complex instruments,
known as ionosondes, are now employed
over the Earth to describe the three major
ionized layers--the E,.F~, and F=--and
their variation with time. Employing this

radio performance at varying distances.

See BREIT, GREGORY; TUVE, MERLE AN-
TONY.

Because the ionized layers showed an
interrelationship with meteorology of the
Earth’s outer atmosphere, Berkner be-
came interested in the origin and devel-
opmdnt of the atmosphere as early as
1935. Success in obtaining relevant mea-
surements and scientific data required
space vehicles, and this h&essity resulted
in his interest..hnd leadership in space ac-
tivities. The need for worldwide measure-
ments of the Earth on an organized basis
led to his proposal in 1950 for the Inter-
national Geophysical Year (IGY), the
most comprehensive study of the Earth
ever undertaken. This study was orga-.
nized under the International Council of
Scientific Unions, of which Berkner beo
came president during the IGY, 1957- 59.
He also coordinated international plan-
ning for Scientifid research in space during
the period in which the first spacecraft
were launched by the Soviet Union and

Biological Chemists. Yale University and. method in Washington, Peru, Australia~    the United states.                  " "
-the--University-of--Rochester--awarded . and Alaika, Berkner showed how.these.. Berkner’s interest.in the atmospheres Of

ī-:Berg~honora~l~)ctorates~in. 1-9~8..      .- ’ layers vari~d~ diurnally,, seasonally,, and :: the planers-led to the.formulation in 1963

-.~.:’~

ZYME; LIPID METABOLISM; NUCLEIC

-. ACID; PROTEIN in the McGraw-Hill En-
. ¯ cyclopedia of Science and Technology. ¯
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.~’-American physicist’and engineer

~ -| - Bern Feb. I, 1905, Milwaukee, WI,

’! U.S.A. .
:I " Died June 4, 1967, Washington, DC,

¯ U.S.A. .

, " "

"

"] During the early ~ears of long-distance

I radio transmission, it was not clear why

~ radio waves of short wavelength travel al-

:~ : most unattenuated for very long distances

on sunspot a~tivity; and. their disruption
by:magnetic storms and solar chromo-
spheric eruptions. Out of this work of
Berkner (and related work of oth~:rs)
emerged not only the complete explana-
tion of the propagation of high-frequency
radio waves, but also the daily prediction
service of the National Bureau of.Stan-
dards,, which forecasts . high-frequency

the origin and historical development of
the atmospheres of the inner planets. This
theory shows that On the Earth oxygen has
appeai’ed in significant quantities only in
the last one-eighth of its history. The ap-
pearance of. oxygefi in significant .concen-
trations is dependent wholly on the pres-
ence~sf primitive photosynthetic life over
sufficient areas. The rise of oxygenic pres-
sures and the advance of evolution toward
more complex organic forms constitute an

~20s the
theories of O. Heaviside~and A. E. Ken-
nelly, calling f0r.an ienized-layer some

-~100 kilometers (about 60 miles) above
the Earth, had beefi shown to account for
the transmission of very long. wave-
li.:ngths. Bui thes~-il~G~i~-"~.:<>uld not ex-
plain the even better, performance of the
sh-rter radio wavelengths.

Bt’rkner became interested .in these
phL’nomena as a high school student at
Slt.epy Eye, MN. Using an amateur radio
station, in 1923 he established records in
rt’laying.messages by short-wave radio be-
t~.t.n the East Coast and Hawaii. After

intimately related interaction. More ad-
vanced and widespread photosynthetic life
produces the atmospheric oxygen re-
quired for further evolution of even more
advanced forms of organisms, and so on.
Onlya planet of just the right size and tem .....

¯ per-athre~i’@,im~/:an ever" acquire an oxy-"
genic atmosphe~’e, and with it the more.-
advanc~:d formsof life.

In engineering, Berkner’s initial work
with electro.magnetic pulses put him in
the forefront of develoPment of aircraft
radar and havigatio.n ~levices. A’s a naval

aviator.from 192~.lrising to the gradeof
rear admirai, USNRI, he took charge of
all engineering of electronics for naval air-
craft during World War 11. Subsequently.
under Vannevar Bush he organized the
Research and Development Board of the
Department of Defense Inow Directorate
of Defense Research and Engineering).



I~ater, acting directly under Secretary of
State Dean Acheson, Berkner organized
the military program under NATO a.nd,
following his extensive study, the Science
Office of the Department of State in
1950. He was active in the studies ,estab-
lishing the Distant Early Warning System,
and he was also one of the codiscoverers
in 1951 of ionospheric scattering propa-
 ,tiono "

Berkner received a B.S. in electrical
~ngineering from the University of Min-

.... nesota in 1927. After his return from the
Byrd Expedition in 1930, he joined the
Nadonal Bureau of Standards in Wash-
ington, moving in 1933 to the Carnegie
Institution, where he remained until
1951. In that year he became president of
Associated Universities, Inc., and in 1960
he ~ ~e~ president and later

--chairman of the board of trustees of the
Southwest Center for Advanced Studies

. in Dallas. In addidon to numerous gov-
ernment decorations and honora~ de-

: grees,. Berkner received the John A.

I BERNAL

proposed a model of the structure of liq-
uids in general.,

X-ray diffraction studies began about
1912 with the investigations of Max yon
Laue. Hearing of his efforts, William
Henry Bragg and his son, William Law-
rence Bragg, worked out the mathemat-
ical details involved in the investigation
and derived the equation that bears their
name. About 1921 the German crystal-
lographer Paul P. Ewald proposed the
concept of the reciprocal lattice to facili-
,,~:tte visualization Of the .crystal lattice
which Bernal independently developed.
See BRAGG, .SIR (WILLIAM) LAWRENCE.

About 1926, while conducting research
at the Davy-Faraday Laboratory of the
Royal Institution under the direction of
William Henry Bragg, Bernal undertook
the preparation of a chart for indexing x-
ray diffraction photographs from single
crystals. Now known as the Bernal chart,
it included two sets of curves, from which
could be read the radial and axial cylin-
drical coordinates of the point in recip~

..i~Ft~:~in~.~M...edal.and the Wi~.llja~ Bowie rocal space that corresponded to any~--M~-e--~h~_z~...~t. ~h~7;~Amer.!.c:a~7~Geop___hysi___c~ii" .particular..x-ray-..reflecdon. The.two.

~:the.Cleveland.Abbe-Awardofthe ... coordinates were ~ the distance Of any
:~-~~~*’~ -~" ..... y,~, " ~S~: .... .... ~, an~-/7--"reciprocaldattice~ point from-theequatoa:

the Pu.b.~lic’~ervice Medal of t.h~ National
-. Aeronautics and Space Administration.
--H~ was elected to the National Academy
~. of-Sciences .in 1948 and to the American

Academy of Arts and Sciences in 1956.

....... .T~_ �..a.utho. r of m.o_r.e than 100 scientific
-’~a~-d-~’tigitieering.papers. Berkner Wrote,
~r~book~, Rotk~ts-and-Satdl~tes
_Ll.958),.Science in.Space (1961),.and The

Scientific Age (1964).
-:’- For background information see ATMO-
-~ -SPHERE, EVO.LUTION OF; IONOSPHERE;

R~DIO-WAVE" PROPAGATION in the

McGraw-Hi~ Encyclopedia of Science
and Technology.                   ¯ ¯

~Br ttshphysm~st- ........ --- --~ ...........

,~ne-of ~e:ptoneer investigators-in x:ra~,
~-~c~stallography, Bernal contributed to the

discipline both by his own investigations
and by the guidance given to his students.
17"[e developed a very powerful, simple

--graphic method, based on the concept of
the reciprocal lattice, for the indexing of
crystal planes. He also put forward a
theory of the structure of water and, later,

rial plane, and ~:, the distance of the point
from the axis of rotation. To construct his
chart, Bernal ¯worked out/~ and ~ for. all
positions on a ~ylindrical film. By drawing
on a transparent surface two sets of curves
through the positions that.he had calcu-
lated, Bernal created a tool that necessi-

" tared only. placing a rotation photograph
on the chart and reading off the ~ and ~
coordinates for every spot on the film,

thus saving many tedious hours ofcalcula-
.tion.

In 1933 Bernal and R. H. Fowler pub-
lished the results of their study of the
structure of water and ionic solutions.
The x-ray patterns they discussed sug-
gested that. Water retains in part.a hy-
drogen-bonded Structure similar to that of
ice. They pointed out that, as temperature
increases, more a~d more of these bonds
are ruptured. The oxygen molecules may
then arrange themselves in a manndr ap-
proximating more and more closely the
closest Packing in spheres. There would
be a significant increase in density for
such a packing compared with the open
packing of the completely hydrogen-
bonded structure of ice. They suggested
that this might explain, the increase in
density of water as its temperature-in-
creases from 0 to 4°C.      "

Bernal investigated many areas of crys-
tallography. With Dorothy Crowfoot
(later’ Crowfoot Hodgkin), he investi-
gated liquid crystals and made significant
contributions to the crystallography of ~he
mesomorphic state.- During"1932"-34
Bernal, Crowfoot, and I. Fankuchen col- ~-~
laborated"on a crystallographic analysis of ....
sterols and discovered the common struc-
ture of their nucleus. During the 1930s,
also, Bernal realized that use might be -
made of a particular property of proteins,
namely, that many of them form crystals.
He took the first, x-ray photograph of a
proteincrystal, pepsin, in 1934; hter he
joined with Fankuchen, Max F. Perutz,
and Crowfoot to take the first x-ray dif-
fraction photographs of crystals of hemo-
globin, chymotrypsin, and insulin.. See
HODGKIN, DOROTHY CROWFOOT; PE-
RUTZ, MAX FERDINAND.

In 1935 Bernal studied the structure of
tobacco mosaic virus solutions. This virus
was shown to be a nucleoprotein, whose
structure was.finally solved by his pupil.,
Rosalind Franklin, as were several, other ~-~--.
viruses of a crystalline nature by.A. King
and his coworkers.

During the late 1950s Berhal at- "
tempted to make a model of a liquid
structure that would giv~e a better.approx-
imation to the distribution function than
does .the hard-sphere model. He began by
assuming that a liquid consists .essentially
of a set of molecules similarly~but never
identically~placed with respect to one
anothe/,. He also restricted himself to the
simplest case of spherical molecules and
assumed that liquids are essentially ho-
mogeneous. He built a number of phys-
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