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CHANGE IN RADAR WORKERS' CSF PROTEINS 

Preliminary results from Sweden suggest that 
high-level microwave exposure may affect certain 
proteins in the brains of radar maintenance tech
nicians. 

I recently visfted the University of Goteborg, 
where I had extensive conversations with Dr. 
Hans-Arne Hansson of the faculty of medicine. 
Hansson described in some detail the changes that 
he and other members of the faculty, in the 
Department of Neurology, have observed in a 
number of radar workers and laboratory animals 
exposed to high-level microwaves. While these 
results are preliminary now, Hansson and his team 
have a number of replicates and are in a position 
to discuss the data. In this article, I will give 
details of these new findings, but stress again that 
they are preliminary. 

As a physician, Hansson serves the military com
plex at Goteborg by providing medical care two 
mornings per week for enlisted persons and of
ficers. Part of the group that he sees comes from 
the radar school. This is a school that trains 
radar operators and maintenance personnel. In a 
visit to the school, I observed the physical layout 
of the radar equipment, including antennas, gen
era tors, and opera ting consoles. I also discussed 
the current safety regulations with officials at 
the school. 

Within the last 2 years, Hansson has seen about 11 
radar maintenance technicians who were long
time (15 years or more) employees of the school. 
These men all had symptoms of central nervous 
system damage. Many were unable to perform 
the jobs properly and had a number of complaints 
that led Hansson to send them to the Department 
of Neurology for a more thorough examination, 
which included an analysis of the protein patterns 
in their cerebrospinal fluid (CSF). He decided to 
do this as a result of some observations that he 
had made in rabbits whose heads had been exposed 
to high levels of microwaves. 

The analysis of the CSF of the radar workers 
showed the same changes in the protein patterns 
as was found repeatedly in the rabbits. In order 
that the reader might better understand the sig
nificance of these findings, I will discuss some 
details of the procedure. 

CSF plays a role in maintaining stability in the 
central nervous system. It has a characteristic 
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crystalloid and colloid composition. Changes in 
the composition of the CSF reflect changes in the 
metabolism of the brain, in the cerebrovascular 
state, and in the CSF hydrodynamics. Proper 
analysis of CSF can indicate pathologically degen
erative brain diseases. The majority of the pro
teins normally present in CSF are derived from 
serum, and the protein content in CSF -is about 
1/200 of that in serum. This difference is main
tained through the relative impi>.rmeability of the 
blood-brain barrier (BBB) to large macromolecules 
like proteins. Passage through the BBB seems to 
depend on both filtration and vascular transport. 

A technique has been developed at the University 
of Goteborg to separate CSF proteins. It is 
essentially an affinity chromatography method 
that employs isoelectric focusing as an analytical 
electrophoretic system. In this method, the CSF
specific protein fraction is separated into 
approximately 30 protein bands by isoelectric 
focusing. It is possible to accurately identify 
prealbumin, microglobulin, and beta-trace 
proteins. If there are changes in the proteins
either qualitatively (i.e., there are new ones 
present or old ones missing) or quantitatively
they are readily seen by this technique. Since 
CSF has been studied for many years and taking it 
is relatively routine in a large number of 
diagnostic procedures in neurology, there is quite 
a bit known about the ttnormaln pattern of CSF 
proteins. The method is used as a complementary 
diagnostic tool in degenerative central nervous 
system disease. 

When Hansson began studying rabbi ts, he exposed 
them for 1 hour at an average power level of 55 
mW /cm 2, using 3.07-GHz microwaves pulsed at 
300 Hz (the pulse width was 1.4 µ,s). While the 
average power was 55 mW /cm 2, the peak power 
was approximately 1000 mW/cm2. He reported 
that the specific absorption rate was measured in 
the rabbit brain and found to be 20 W /kg average. 
Exposures were to the right side of the head while 
the animal was restrained but not anesthetized. 
During 
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this time, the brain temperature rose 

about 1 C. 

When the CSFs of these rabbits were analyzed 
(blindly) by the neurochemist at the Department 
of Neurology, it was found that there were differ
ent patterns of proteins in the exposed animals 
than in the controls. These are not subtle differ
ences requiring a lot of expertise to observe. 
They are very drama tic, with very different bands 
which I could clearly see with my untrained eye. 
Furthermore, upon microscopic examination of 
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the brain on the exposed side of the head, it could 
be seen that there are morphological changes in 
the glial cells. Here again, these are very drama
tic and not difficult to see. As evidence of this 

' Hansson let me look at some slides--and without 
knowing what I was observing, I could readily see 
and describe the difference between sets of brain 
tissue that (I later learned) came from different 
sides of the head of an exposed animal and tissue 
that came from the brain of an unexposed animal. 
Without prompting, I was able to adequately de
scribe the differences. If I could see them, they 
must be real. 

While it is certainly not clear at this time exactly 
what the changes in the CSF of the radar workers 
mean, it does point to a possible new effect of 
high-level microwave exposure. Unlike the sit
uation with the rabbits, there are no brain tissue 
samples to study in the humans. Recently, the 
radar school in Goteborg has instituted substantial 
changes in its maintenance procedures. A number 
of safety measures and devices are in place that 
should prevent anyone from being exposed to 
operating radar at levels above the human expo
sure standards. These measures include new stan
dar?s ~s well as new interlocks that prevent 
activation of radar units while personnel are 
working near the antennas. 

This is an area that I will watch. Hansson has 
promised to keep me informed as he accumulates 
more data. At the moment, there are only about 
11 patients in the sample, and he feels he needs at 
least twice that many before any concrete state
ment can be made. 

T. C. Rozzell 
ONA-London 

JOB MARKET 
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Th_e ?epartm~nt of Bioengineering, University of 
lllmois at Chlcago, invites applications for two 
t:nu~e-track. faculty positions. The areas of spe
cial interest mclude: bioelectromagnetics instru
mentation, imaging, microprocessors a~d com
puters in medicine, biological signal processing 
prosthetics and artificial organs. The Department 
has strong emphasis on graduate education and 
re.search. A Ph.D. is required. Rank and salary 
will be commensurate with qualification and ex
peri:nce,- Please send a detailed resume, sample 
publications, a statement of research interests 
and name of three references to: James C. Lin, 
Pro_fessor ~nd ~ead, Department of Bioengin
eering, University of Illinois at Chicago Box 
4348, Chicago, Illinois 60680. ' 

WHERE WILL THE NEXT BEMS MEETING BE? 

The following report was filed by William Pickard 
at the request of the Editor. Professor Pickard 
was asked to summarize his recollections of the 
Board discussion of policy for selecting future 
meeting sites: 

"~ t the January meeting of the Board, the ques
tion of sites for the Society's annual meeting was 
also discussed. It appears that we have gravitated 
to a three-year rotation for geographical area: 
West, Central (roughly, Rockies to Appalachians), 
and East. Thus far, this has produced Seattle 
(1979, West), San Antonio (1980, Central) Wash
ington (1981, East), Los Angeles (1982,' West), 
Boulder (1983, Central), Atlanta (1984, East), and 
San Francisco (1985, West). A preponderance of 
these meetings has been held at elegant hotels 
the acme being our 1982 gathering at the sybar~ 
itic Beverly Wilshire. A substantial majority of 
the Board, t~ough in no way denigrating luxury, 
favored placing the 1986 meeting at a bucolic 
confe~ence cent:r and/or a university campus, 
even if such a site were not at or near a major 
airport. The University of Wisconsin at Madison 
was selected for 1986. 

There was a majority sentiment for alternating 
posh hotels with more Spartan (and secluded) 
Airlie or campus-type sites, although no formal 
action was proposed or taken on the establishment 
of such a tradition. Were such an alternation to 
be implemented in tandem with our three-year 
geographical rotation, it would establish a six
year cycle for the meetings and give every mem
ber his first choice occasionally. If you have 
strong feelings (or any feelings) on the matter, 
bug a Board member between now and June." 

The _BIOELECTR_OMAGNETICS Society Newsletter is 
published approximately ten times per year and distri
~uted to all.members of the Society. Information regard
mg the Society may be obtained by writing the Society 
Hea<Jqu'!rters at I_ Ban_k Street, Gaithersburg, MD 20878. 
Institutzons and hbranes may subscribe to the Newsletter 
at an annual cost of $35 ($45 for overseas subscriptions). 

The Newsletter serves the membership and subscribers in 
!?art as a forum for the presentation and discussion of 
1de'!s _and issues related to bioelectromagnetics research. 
It 1~ intended that ideas and issues will be presented on 
which_ a_ consensus has not been reached. Accordingly, all 
~ubrn!sszons. to the Newsletter are signed and reflect the 
m_d1v1dual views_ of the authors and not official points of 
view of the Socie_ty or of the institutions with which the 
authors are aff1lzated. The Society solicits contributions 
to ~h~ Newslette_r from its members and others in the sci
entific community. News items as well as short research 
note~ and _book review_s a~e welcome. Submit items for 
cons1deratzon for pubhcatzon to Michael Mallon Editor 
HEMS Newsletter, P. 0. Box 3651, Arlington, VA' 22203. 



BEMS 85: A NEW LOOK 

In an effort to increase the opportunity for scien
tific discussion at the Annual Meeting to be held 
in San Francisco, June 16-20, the Technical Pro
gram Committee has chosen to relax the syn
chrony between/among concurrent sessions. This 
year's program will consist of three presentations 
per hour. Each presentation will last 10 to 15 
minutes; a minimum of five minutes will be 
available for discussion following each presenta
tion. If additional time is available within the 
allotted hour, moderators will encourage discus
sion of papers presented within that time frame. 
Platform presentation speakers should be avail
able for questions during the hour in which their 
presentations are scheduled. Extending the time 
available ... for .. platform presentations. will cause 
the programming of three concurrent sessions on 
Monday. It is hoped that this will not incon
venience many attendees. 

Three Tutorial Lectures have been arranged for 
the 8:00 - 9:00 a.m. period on Monday, Tuesday 
and Thursday. The theme of these lectures is 
medical applications. These lectures will be given 
by internationally recognized leaders in their 
field. Individuals interested in expanding their 
understanding of this important area of bioelec
tromagnetics should plan to attend. 

A period of one and a half hours has been set 
aside on Wednesday afternoon for informal dis
cussions on topics of interest to groups of partici
pants. This time can be used to pursue more 
comprehensive discussions of topics raised by 
posters or in platform presentations. 

BEMS 85: WORKSHOP AND SYMPOSIUM 

A workshop and a joint BEMS-BES symposium are 
being planned for the Seventh Annual BEMS Meet
ing in San Francisco, June 16-20. They are open 
to all attendees. Information on the time will be 
forthcoming in a future issue of the Newsletter. 
Descriptions are printed below. 

Workshop on Microwave Aborption by DNA 

A workshop chaired by E.W. Prohofsky, Depart
ment of Physics, Purdue University, will follow 
the Plenary Session scheduled for Sunday evening, 
June 16. 

The Workshop on Microwave Absorption of DNA 
will include four platform presentations. The 
first will be by M. Swicord, Center for Devices 
and Radiological Health, on Resonant Absorption 
and Structural Changes in DNA Due to 2-8 GHz 
Radiation. L.L. Van Zandt, Department of 
Physics, Purdue University, will follow with a 

discussion of DNA Polymers in Electrolytes. G.S. 
Edwards, currently at the Max-Planck-lnstitut fur 
Festkorperforschung in Stuttgart, West Germany, 
will address Further Studies of Resonant Absorp
tion of Microwave Energy by DNA. Concluding 
will be a presentation by C. Davis, Electrical 
Engineering Department, University of Maryland, 
with Speculation on the Consequences of Direct 
Vibrational Excitation of Biopolymers by Nonion
izing Radiation. 

Joint Symposium with Bioelectrochemical Society 

As a move toward closer cooperation between the 
Bioelectromagnetics Society (BEMS) and the Bio
electrochemical. Society (BES), BEM~ is. j~i!.li_ng 
BES at the BEMS 85 Annuar·Me·eting- and cos[)orF 
soring a symposium on Biochemical Approaches to 
the Study and Manipulation of Membrane and Cell 
Phenomena. This joint symposium will be chaired 
by A.A. Pilla, Mt. Sinai School of Medicine, and 
M. Blank, Office of Na val Research, Thursday 
morning, June 20. This will be followed by a joint 
BES-BEl\1S Symposium at the Eighth International 
Symposium on Bioelectrochemistry and Bioener
getics a week later in Bologna, Italy, June 24-29. 
The joint Bologna symposium will be on the Influ
ence of Electric and Electromagnetic Fields on 
Organized Biological Structure. The Bologna 
symposium is being organized by Tom Rozzell in 
cooperation with members from the BES Scientif
ic Committee. 

The Symposium at BEMS 85 in San Francisco will 
include five platform presentations. Presenta
tions will include: Membrane Models for Ion 
Transport and Excitation (M. Blank); Electro
chemical Responses to Pulsating Currents at Cell 
Interfaces - A Basic Step in Cell Regulation? 
(A.A. Pilla, T.T. Kaufman, and R.E. Smuckler); 
Induced Current Density Distribution Using Large 
Scale Models of a Separated Bone (B. McLeod, R. 
McLeod); Electromagnetic Fields and Cell Mem
branes in the Modulation of Enzymatic Activity 
(W.R. Adey); and Use of Cell Adhesion to Study 
Electromagnetic Effects at Plasma Membrane In
terfaces (G. Rein and A.A. Pilla). 

This symposium is designed to provide a multi
disciplinary dialogue among biologists, electrical 
engineers, electrochemists and physicists. The 
focus of this dialogue is the elucidation of the 
mechanisms of interaction of weak electromag
netic fields at the cellular level which result in 
the modulation of function. The papers have been 
sequenced in order to provide discussions of: 
membrance models; electrochemical aspects of 
electromagnetic field-membrane interaction; 
electromagnetic dosimetry in biological materi
als; and several in vitro cell systems demonstrat
ing responses to systematic variations in electro
magnetic waveforms involving membrane-field in
teractions. 
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PROFILE 
JOE A. ELDER 

Joe A. Elder was born March 9, 1941 in Richland, 
a small town in southwest Georgia. After com
pleting high school in Richland, he entered Berry 
College, Rome, Georgia, where he graduated in 
1963 with highest honors with a double major in 
physics and mathematics and a minor in chem
istry. During the summers of 1962 and 1963, he 
participated in the AEC summer student trainee 
program at. the Oak Ridge National Laboratory 
and worked m the Neutron Physics Division. With 
the support of an AEC Health Physics Fellowship, 
he attended Vanderbilt University and completed 
the M.S. in physics in 1965; his thesis is entitled 
"Bioelectric Potentials in X-Irradiated Skin." 

An interest in the biological sciences, kindled by 
graduate courses in Biophysics taught by his thesis 
advisor, Dr. Otto Bluh, led to matriculation in the 
Depart~ent of Biophysics, The Pennsylvania State 
University. The Ph~D. in biophysics was com
plet:d in 1970; the research was a study of 
calcium transport in mitochondria from the shell 
gland, the organ involved in the calcification of 
the chicken egg. His thesis advisor was Dr. H. 
Schraer, an expert on biological calcification. 

After completing the Ph.D. in biophysics in 1970 
h~ did ~ost-?octoral research at the Johns Hop~ 
kms University School of Medicine with Professor 
Albert L. Lehninger, Chairman, Department of 
Physiological Chemistry, an internationally recog
nized biochemist and author of The Mitochondrion 
and Biochemistry. Dr. Elder's research on cal
cium uptake by mitochondria is published in the 
journal Biochemistry and in Mechanisms in Bio
energetics, proceedings of an international con
ference held in Pugnochiuso, Italy in 1972. 

Shortly after joining the U.S. Environmental Pro
tection Agency in 1973, he initiated research on 
the biological effects of microwave radiation. 
His first paper in the field was presented in 
February 1974 at the New York Academy of 
Sciences Symposium on Biologic Effects of Non
ionizing Radiation. In the past decade he has 
authored or co-authored papers on the effect of 
radiofrequency radiation on mitochondria, enzym
atic activity, calcium-ion efflux from brain tis
sue, the blood-brain barrier, and the immune 
system. In 1977, he wrote a report on "Research 
Needs for Establishing an Environmental Micro
wave Radiation Safety Standard" as a member of 
the Congressionally mandated Second Task Force 
for Research Planning in Environmental Health 
Science. 

Dr. Elder's most recent major accomplishment is 
the publication of the critical review entitled 
Biolo ical Effects of Radiofre uenc Radiation 
September 1984). The objective of the document 
was to summarize and evaluate the existing data 
base for use by the EPA in the development of 
RF-radiation exposure guidance for the general 
public. 

Since joining EPA, he has served in the following 
supervisory positions in the Experimental Biology 
Division, Health Effects Research Laboratory 
Research Triangle Park, NC: Chief, Molecula; 
Pa tho logy Section (197 4-7 6); Chief, Neurobiology 
Branch (1976-79); and Chief, Cellular Biophysics 
B~anch (1979-81)._ From 1982-1984, he was Acting 
Director, Experimental Biology Division, and 
managed the EPA research program on the bio
logical effects of RF radiation as well as research 
on toxic substances. His present position is Chief 
Cellular Biophysics Branch. ' 

He is a charter member of the Bioelectromag
netics Society and has served as a member of 
BEMS Technical Program Committees (1979 
1982) and as symposium session chairman (1979
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1982, 1984). He was elected to the BEMS Board 
of Directors in 1983 and serves on the Member
ship Committee. Membership is also held in the 
Biophysical Society. 

He was a member of ANSI Subcommittee C95.4 
th~t d_eveloped _the ANSI radiofrequency exposure 
gmdehnes pubhshed in 198 2 and is presently a 
member of the ANSI Committee for Evaluation of 
Exposure Risk. He serves on the North Carolina 
Radiation Protection Commission Subcommittee 
on Microwave and Laser Exposure. In 1983, Dr. 
Elder was elected to a 6-year term as a member 
of the National Council on Radiation Protection 
and Measurement. 

Non-p:of_essional interests include family history 
and fish mg, especially on the North Carolina 
coast. Joe is married to his college sweetheart 
Shirley, and has two sons Scott (16) and Walte; 
(15). ' 



BUDGET NIGHTMARE 

More information regarding budget cutbacks in 
DOE and EPA continues to surface. The DOE 
program in the Electric Energy Systems Division 
has been severely reduced and the EPA Health 
Effects Research Laboratory in Research Triangle 
Park is slated for demise. These two funding 
sources are thought to support more than 6096 of 
all research on bioeffects of nonionizing radia
tion. Their loss would have a negative impact on 
the bioelectromagnetics research community. 
Listed below are key legislators who may be 
contacted by members interested in expressing 
their views regarding these developments: 

HOUSE 

Representative Don Fuqua, Chairman 
Committee on Science and Technology 
2269 Rayburn House Office Building 
Washington, DC 20515 

Representative Jamie L. Whitten, Chairman 
Committee on Appropriations 
2314 Rayburn House Office Building 
Washington, DC 20515 

Representative Edward P. Boland, Chairman 
Subcommittee on HUD-Independent Agencies 
2426 Rayburn House Office Building 
Washington, DC 20515 

SENATE 

Senator Robert T. Stafford, Chairman 
Committee on Environment and Public Works 
133 Senate Hart Office Building 
Washington, DC 20510 

Sena tor Mark O. Hatfield, Chairman 
Committee on Appropriations 
711 Senate Hart Office Building 
Washington, DC 20510 

Senator Jake Garn, Chairman 
Subcommittee on HUD-Independent Agencies 
505 Senate Dirksen Office Building 
Washington, DC 20510 

EMERITUS MEMBERS UNITE! 

Retired members are eligible for a reduced annual 
dues rate of $5 and reduced registration fees at 
the annual meetings. Emeritus status is granted 
by action of the Board of Directors, however, the 
Board needs your help in identifying eligible mem
bers. Please contact Jack Acuff at BEMS Head
quarters (Phone 301-948-5530) if you know of 
someone who should be considered, or if you have 
questions regarding eligibility. Informal retirees 
need not apply. 

BEMS 85: SAN FRANCISCO 

San Francisco, the location of the Seventh Annual 
BEMS Conference, is proudly referred to by its 
residents as "The City." Founded in 1776, 74 
years before California achieved statehood, San 
Francisco comprises 47 square miles of land at 
the northern tip of the San Francisco Peninsula 
bounded by the Pacific Ocean and the San Fran
cisco Bay. The population of San Francisco is 
only 705,400, even though it serves as the hub of 
the nation's sixth largest metropolitan region with 
a total population of more than 5 million. The 
City is built on 43 picturesque hills overlooking 
the San Francisco Bay, and one of its most 
refreshing features is the diverse collection of 
architecture which ranges from vintage Victorian 
to French rococo to Taoist pagoda, Spanish adobe 
and highrise pyramid. 

For the visitor in San Francisco, the list of 
interesting places to visit and things to do is 
nearly endless. This brief description of San 
Francisco points out a few attractions that are 
the best known, but the reader should bear in 
mind that this listing gives only some limited 
highlights of The City's rich cultural heritage and 
entertainment events. 

Cable Cars 

This unique mode of metropolitan transportation 
was made famous by the words "... where little 
cable cars climb halfway to the stars ... " in the 
song "I left my heart in San Francisco." Actually, 
this description of cable cars is not as much an 
example of hyperbole as one might think, since 
they run up and down some of the steepest hills in 
the central part of The City. The first cable car 
run was on August 1, 1873, down the east side of 
Nob HilL This event was rather frightening for 
the handful of participants, and inventor Andrew 
S. Hallidie had to take over the controls when the 
appointed gripman's courage failed at the last 
minute! By 1890 there were 600 cable cars 
operating along 110 miles of track, but today the 
fleet numbers only 44, of which 34 are completely 
restored versions of the original cars. The entire 
cable car machinery was reconstructed in 1982-
83, so visitors and natives no longer need to fear 
that the cable will break! 

Golden Gate Park 

This 1017-acre park is the locus of the City's 
recreation and park facilities. Among its many 
attractions are the Strybing Arboretum and Bo
tanical Gardens, which houses 6000 plant species 
and has a remarkable display of California red
woods; the Conservatory of Flowers, which is the 
oldest structure in the park; the Japanese Tea 
Garden, a 5-acre legacy from the 1894 Midwinter 
International Exposition; Stow Lake, where row 

. .. continued on p. 6 
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boats abound; and the Music Concourse, a tree
sheltered setting for Sunday afternoon concerts. 
Flanking the Concourse is the California Academy 
of Sciences, which includes the Steinhart Aquari
um, the Morrison Planetarium and the Wattis Hall 
of Man natural history museum. The Steinhart 
Aquarium houses 14,000 marine pets, and features 
a 100,000-gallon tank that contains a stunning 
array of sharks, tuna and open ocean fish. Across 
the concourse from the California Academy of 
Sciences are two of San Francisco's four fine art 
museums. The first is the Asian Art Museum, 
which is a repository for former International 
Olympics Committee President Avery Brundage's 
vast collection of 10,000 oriental art treasures. 
The second of these museums is the M. H. 
deYoung Memorial Museum built during the 1915 
World Fair and Exposition. which contains 
galleries that illuminate the cultures of the West
ern World from the time of the pharoahs to the 
beginning of the 20th century. 

O_ther Cultural Highlights 

In addition to the California Academy of Sciences 
and the two art museums in Golden Gate Park, 
three other outstanding art and science museums 
merit the attention of visitors to San Francisco. 
The California Palace of the Legion of Honor is 
unique for its all-French collection of works by 
painters from the 16th to 20th centuries. Special 
emphasis is placed on 18th and 19th century 
French artists, among whom are Corot, Degas, 
Fragonard, Manet, Monet and Renoir. A compre
hensive Rodan sculpture collection is truly out
standing. The San Francisco Museum of Modern 
Art features works from the 20th century, includ
ing permanent collections of art by Matisse, Klee 
and Calder. The Exploratorium is an internation
ally acclaimed museum of science and human 
perception. It features 5 00 exhibits that can be 
manipulated, tinkered with, or activated by the 
pu~h ?f_ a button -- all designed to heighten 
sc1ent1f1c awareness. . The Exploratorium is a 
great experience for adults and children alike. 

To the west of City Hall is the San Francisco War 
Memorial and Performing Arts Center. Com
prised of the Louise M. Davies Symphony Hall, the 
War Memorial Opera House, the Harold L. 
Zellerbach Rehearsal Hall and the Veteran's 
Building, the Center is the second largest per
forming arts complex in the United States. Par
ticularly notable is the Davies Symphony Hall . ' which was opened in 1980 and houses one of the 
country's oldest symphonies, the San Francisco 
Symphony founded in 1911. The Davies Symphony 
Hall was designed in a "wrap-around" style that 
conspires to put the audience at the concertmas
ter's elbow, with seating around and even behind 
the orchestra! 
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The Waterfront 

The miles of coastline that rim San Francisco 
contain several of the best known attractions for 
visitors. Fisherman's Wharf with its dozens of 
seafood restaurants, several of which are world 
renowned, is undoubtedly the most famous of 
these waterfront features. However, equally 
deserving of the visitor's attention is the National 
Maritime Museum's cache of historical seaworthy 
vessels, the Embarcadero with an impressive span 
of 40 deep-water piers, and the 4-mile-long 
Golden Gate Promenade which extends from the 
Ferry Building to the base of the Oakland Bay 
Bridge. Located 1.5 miles from the shore is the 
once-grim island bastion of Alcatraz, which is 
now open for 2-hour dock-to-dock tours. Also 
open for daily tours is the Bay's largest island, 
Angel Island, which contains miles of hiking trails, 
a small museum, and a restored immigration sta
tion that displays relics of its past history as a 
military post and quarantine station. A short 
drive across the Golden Gate Bridge takes the 
visitor to the small community of Sausalito, with 
its elegant waterfront shops and restaurants. 

Major Retail Complexes 

Several of the most popular attractions for v1s1-
tors to San Francisco are the commercial com
plexes known as Union Square, Pier 39, Ghirardelli 
Square, The Cannery and Japan Center. Union 
Square is the heart of San Francisco's downtown 
area, with tree-lined sidewalks and richly appoint
ed shops that cater with grace and style to every 
taste. Pier 39 was constructed from weathered 
pier timber to create a vintage waterfront scene 
on the Embarcadero, two blocks east of Fisher
man's Wharf. Its 45 acres include many excellent 
restaurants and over 130 specialty shops and bou
tiques. Ghirardelli Square is a 21-acre complex of 
crenellated red-brick buildings that date from 
1864 to 1916, which once housed the vast Ghirar
delli chocolate manufacturing industry. Some of 
the original vats and ovens are still in operation 
at the Ghirardelli Chocolate Manufactory, which 
is nestled among 80 new shops and restaurants. 
The Cannery is a three-storied complex of more 
than 50 shops, galleries and restaurants, which 
was created from Del Monte's 19th century fruit 
cannery. Japan Center is a relatively new crea
tion that was completed in 1968. The Center is a 
5-acre complex housing numerous shops that offer 
intriguing wares from the Orient. 

North Beach and China town 

North Beach is the center of San Francisco's night 
life activities. Block after block of night clubs, 
bars and cafes line the part of Broadway that was 
once the site of the original Barbary Coast. The 
Barbary Coast was an exciting focal point of 
social life in The City during its thriving Gold 

... continued on p. 7 



r 
f 
' f 
t 

continued from p. 6 ... 

Rush days of the mid-19th century, but was 
largely destroyed by the earthquake and fire of 
1906. Today, it has been replaced by a glittering 
array of neon signs, street barkers, and a diversity 
of night club acts. San Francisco's famous China
town is located imme-diately adjacent to North 
Beach, and includes a vast assembly of Chinese 
shops and restaurants that is unequalled anywhere 
else in the -:nited States. For those who would 
like to see the highlights of North Beach and 
Chinatown without wandering around on foot for 
hours, the Gray Line tours are recommended. 

Restaurants 

A galaxy of 4290 restaurants offers nearly every 
cuisine and dining atmosphere that a visitor to 
San Francisco could possibly desire. Although 
many of the better known restaurants in The City 
are expensive, this correlation is not universal. 
By the time of the BEMS Conference, the Local 
Arrangements Committee plans to assemble a list 
of recommended dining options, with some rough 
guidance on fiscal impact as well as culinary 
excellence. Many elegant cocktail lounges are 
available for an after-dinner drink with a pano
ramic view of The City as a bonus. Most notable 
in this category is the famous Top of the Mark on 
the 19th floor of the Mark Hopkins Hotel. For 
those who want to combine dinner with a show 
featuring world-class entertainment, this option is 
also available. Most notable in this category is 
the Venetian Room in the Fairmont Hotel. Sever
al fine theaters that feature live stage perfor
mances and musicals are also available for after
dinner entertainment. Especially notable in this 
category are the Great American Music Hall and 
the American Conservatory Theater. For those 
who like to work off calories by after-dinner 
dancing, the likes of Earthquake McGoon's, · the 
New Orleans Room, Rockin' Robins, Club 2001, 
the Trocadero Transfer, and the Starlite Roof are 
guaranteed to serve every taste ranging from 
disco to the slow-shuffle two step. 

Beyond the City 

For those who plan to interface a few days of 
vacation with the BEMS Conference, the regions 
of California to the north, south and east of the 
Bay Area offer countless sources of unique scen
ery and activities. Nearly 400 miles of unspoiled 
northern California coastline stretch from the 
Bay Area to the southern border of Oregon, 
offering a splendid panorama along northbound 
Highway 1 of sheer cliffs, pounding waves and 
rocky headlands. Muir Woods with its giant 
Sequoias is a major attraction lying a short 
distance to the north of San Francisco. Within a 
modest distance by car are nearly 200 wineries 
scattered over 6 counties in the proximity of the 
Bay Area. Particularly notable are the award
winning vintage wineries of the Napa, Sonoma and 
Santa Clara counties. Traveling further by car 

towards the eastern part of California, one can 
enjoy the magnificent scenery and camping 
grounds of the Yosemite, Lassen, Sequoia and 
Kings Canyon National Parks. At the eastern 
edge of the state are the facilities and entertain
ment off erect by the Lake Tahoe resort area and 
nearby Reno. Heading south from San Francisco 
along Highway 1 leads the traveler to Santa Cruz, 
Monterey, Carmel and Big Sur. Santa Cruz has a 
boardwalk with fun rides, and Monterey features 
the famous Cannery Row, which inspired several 
of the novels written by John Steinbeck. Another 
sight that is particularly noteworthy is the re
cently completed Monterey Bay Aquarium, which 
holds one third of a million gallons of sea water 
and is the largest aquarium in the nation. Close 
by are challenging golf courses such as Pebble 
Beach and Cypress Point, the beautiful 17-mile 
drive, and the rustic Spanish mission town of 
Carmel. The coastline and towering trees of Big 
Sur offer solitude and a rare sense of the sheer 
beauty of nature. 

Climate and Attire 

San Francisco is blessed with a temperate marine 
climate and enjoys mild weather year-round. 
Temperatures seldom rise above 700 F or fall 
below 40° F. The daily mean values of the 
minimum and maximum temperatures for the 
month of June are 53.9 and 65.20 F, respectively. 
Morning and evening fogs usually roll in during the 
summer months, but rarely persist beyond the late 
morning hours. There is little rainfall during the 
month of June, with the average monthly level 
being 0.15 inch. In regard to attire, women are 
most comfortable with a light jacket or coat 
handy, or in a suit. Comfortable attire for men 
includes light-to-medium weight suits or sport 
clothes. An all-weather coat is useful for taking 
the chill off cool evenings, especially when it is 
foggy. Lightweight summer clothes are seldom 
practical in San Francisco. 

We hope that this brief description has given 
those of you who are strangers to San Francisco 
some concept of its many sights, activities and 
sources of entertainment. If you have any ques
tions about San Francisco, the best source of 
information is the Visitor Information Center, 
which can be reached during weekdays at (415)-
97 4-6900. During the BEMS Conference, a taped 
listing of daily events and activities in San Fran
cisco can be heard 2 4 hours a day by dialing 3 91-
2000. 

We'll look forward to seeing you in The City 
during the BEMS '85 Conference! 

T. Tenforde and K. Springsteen 
Lawrence Berkeley Laboratory 
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CALENDAR 

April 29-May 2: 23rd International Magnetics 
Conference, St. Paul, MN. Contact: R.O. 
Mccary, GE, Corporate R&D, Schenectady, NY 
12345, (518) 385-5436. 

May 15-18: First Annual Meeting of the Electr~ 
magnetic Energy Policy Alliance, Inter-Continen
tal Hotel, San Diego, CA. Contaat: Richard 
Ekfelt, EEPA, 1800 M St., NW, Washington, DC 
20036, (202) 452-1070. 

June 3-7: International Microwave Symposium. 
St. Louis, Missouri. Sponsored by the Microwave 
Theory and Techniques Society of the IEEE. 
Contact: James C. Lin, University of Illinois at 
Chicago, Box 4348, Chicago, IL 60680, (312) 996-
-2331. 

June 16-20: Seventh Annual Bioelectromagnetics 
Society Meeting, San Francisco Hilton Hotel, San 
Francisco, CA. Contact: BEMS Headquarters, 
Suite 307, Gaithersburg, MD 20878, (301) 948-
5530. 

June 17-21: 1985 North American Radio Science 
Meeting and International IEEE/AP-S Symposium, 
University of British Columbia, Vancouver, B.C., 
Canada. Contact: K. Charbonneau, Conference 
Services, National Research Council, Montreal 
Rd., M-58, Ottawa, Ontario, Canada KlA 0R6, or 
Coordinator: Dr. E. V. Jull, Dept. of Electrical 
Engineering, University of British Columbia, Van
couver, B.C. V6T 1 W5 (604) 228-3282. 

June 24-29: Eighth International Symposium on 
Bioelectrochemistry and Bioenergetics, Bologna, 
Italy. Contact: C. Bonfiglioli, c/o Institute of 
Botany, Via lrnerio 42, 40126 Bologna, Italy, Tel. 
051-234376. 

BIOELECTROMAGNETICS SOCIETY 

57 P.O. BOX 3651 

ARLINGTON, VA. 22203 

August 11-16: XIV International Conference on 
Medical and Biological Engineering/VD Interna
tional Conference on Medical Physics, Espoo (Hel
sinki) Finland. Preconference Teaching Course on 
Bioelectric and Biomagnetic Phenomena; Confer
ence theme planned on Biomagnetism. Contact: 
XIV ICMBE/VII ICMP, Secretariat, P.O. Box 105, 
00251 Helsinki, Finland. 

August 26-30: International Conference on Mag
netism 1985, San Francisco, CA. Contact: Diane 
Suiters, Suite 300, 655 15th St., NW, Washington, 
DC 20005. 

September 9-12: 15th European Microwave Con
ference, Palais des Congres, Paris, France. In 
cooperation with SEE, EUREL, IMPI, IEEE and 
URSI. It is planned to have a biological applica
tions workshop on Sept. 13. Contact: Prof. M. Y. 
Bernard, 15th European Microwave Conference, 
c/o GIEL, 11 Rue Hamelin, F-75783 Paris, Cedex 
16, France. 

September 27-30: Engineering in Medicine and 
Biology-Frontiers of Engineering and Computing 
in Health Care, Chicago. Sponsored by IEEE. 
Technical program inquiries should be directed to: 
Prof. James C. Lin, Chairman, Dept. of Bioengi
neering, Univ. of Illinois, Chicago, IL 60680, (312) 
996-2335. 

December 4-5: International Conference on Elec
tric and Magnetic Fields in Medicine and Biology, 
London, England. Contact: Secretariat, Confer
ence Services, The Institution of Electrical Engi
neers, Savoy Place, London WC2R OBL, UK, Tel. 
01-240-1871, Ext. 222. 

December 9-13: The Tenth International Confer
ence on Infrared and Millimeter Waves, 
Americana Dutch Resort Hotel, Lake Buena Vista, 
FL 32830. Contact: Kenneth Button, MIT, Box 
72, MIT Branch, Cambridge, MA 02139-0901. 
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