
GOVERNMENT 

CONGRESS 

The Congressional Research Service of the Library of Con- 
gress hasupdated itsissue brief on "Radiation Healthandsafety 
Issues of Congressional Interests." The brief written by Christo- 
pher Dodge of the Science Policy Research Division covers both 
ionizing and non-ionizing radiation and includes a listing of 
legislative authorities, federal regulatory authorities, pending 
legislation, hearings, and a chronology of events. (Brief Num- 
ber IB77062, October 23, 1980.) 

AGENCIES 

Air Force 
The Air Force wants to develop new and improve existing 

hardening techniques for its systems exposed to a nuclear elec- 
tromagnetic pulse (EMP). See Comnierce Business Daily, No- 
vember 7, 1980. 

Bureau of Radiological Health (FDA1 
BRH promulgated a final rule amending the performance 

standard for microwave ovens in the Federal Regkler on No- 
vember 28,1980 (45 FR 79028). The rule, which becomes effec- 
tive on November 30, 1981, deletes the error limit and effective 
aperture requirements for instruments used to detect leaks from 
microwave ovens. 

The rule was on the agenda of theTechnica1 Electronic Prod- 
uct Radiationsafety Standard Committee(TEPRSSC) meeting 
held on December 3-4 in Washington. 

BRH proposed a performance standard for microwave di- 
athermy products in the July 29, 1980, FederalRegi~ter(45 FR 
50359). Asummaryof thecomments on thestandard submitted 
to BRH will appear in our February issue. 

Department of Commerce 
The Commerce Department  led in early December that the 

Toshiba Corporation of Japan sold countertop microwave 
ovens at prices so low that they were unfair and violated the 
TariffAct. Thecase has been forwarded to theUS International 
Trade Commission, which will determine whether Toshiba 
ovens injured domestic production. If the ITC makes such a 
fmding, penalty duties will be assessed. 

According to the December 3 FederalRegirler (45 FR 80157) 
notice, ovens made by the Matsushita Electric Industrial Com- 
pany, the Sanyo Electric Company, and the Sharp Corporation 
were not dumped in the American market. The four companies 
accounted for 98% of the 740,000 ovens imported into the 
United States from Japan in 1979 at a value of  $149 million. 

Environmental Protection Agency 
EPA sponsored a workshop on RFmeasurements in Las Vegas 

last November 3-5. Thirty government officials and a limited 
number of outsiders held intensive discussions on the current 
status of measuring electrnmagnetic fields. According to Rich- 
ard Tell of EPA, the workshop organizer, "This was the first 
time all the instrumentation experts from the government were 
in the same room at the same time." 

The participants agreed to two sets of recommendations: 
1.That agroup, such as the American NationalStandards In- 

stitute (ANSI), should set the following standards for broad 
band RF survey instruments: a) minimum, uniform reporting 
requirements of performance characteristics for existing instru- 
ments; b) minimum testing procedures for evaluating instru- 
ment performance; and c) performance characteristics for 
future instruments. 

2. That standardized measurement techniques be developed 
based on: a) existing instrumentation, b) applicable safety 
standsrds, and c) specific exposure situations. 

The second set of  recommendations arose from the lack of 
uniformity in the way measurements are taken. 

The recommendations will be pubhslied at a later time, though 
the form of publication has yet to he decided, perhaps an EPA 
technical report or a journal article. . 

The Nonionizing Radiation Surveillance Branch of  EPA is 
providing all the Agency's regional offices with a new Holaday 
electric field probe to permit local surveys of radiofrequency 
levels. According to Branch Chief, Dave lanes, "We are provid- 
ing only the training and equipment, the time and resources de- 
voted to this are up to each individual regional office!' 

EPA is also buying higher frequency probes: oneof fiveor six 
Narda probes will belent to a regional office when requested as 
soon as theyaredelivered by the manufacturer. Asingle field in- 
tensity meter and associated antennas which can identify the 
frequency of a particular source will also be available for loan. 
A four day training course for regional personnel was held by 
EPA in mid-December in Las Vegas. 

Department of Energy * 

The DOE'S Officeof Electric Energy Systems held its annual 
contractors review meeting on the biological effects of  electric 
fields from overhead transmission limes in Washington DC last 
November 18-19. Researchers from about a dozen on-going 
projects in the multi-million dollar program reviewed their 
progress. 

The DOE program is now focused on AC work, but in the 
years ahead the emphasis will change to DC lines. 

For a copy of the abstracts presented at the November meet- 
ing contact: Mr. Alec 0. Bnlawka, US DOE/EES, Mail Stop 
3344, 12th and Pennsylvania Avenue, NW, Washington DC 
20461, (202) 633-8638. 
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Federal  C o m m u n i c a t i o n s  ,, C o m m i s s i o n  
At the end of January, the FCC will issue a statement in 

response to thecomments received on its 1979 Noticeof Inquiry 
(NOI) 144FR 37008, June 25, 19791 concerning the biological 
effecrh of  radiufrrqucncy rad~aiion. 

Thc FCCItasdeaded not toi~soennvin[erimradialionsrand- 
ards, according to Robert Cleveland of the Commission'sTech- 

., nical Planning Staff. But the FCC will participate in the rule- 
making proceedings of other agencies on RF issues. The state- 
ment will include a summary of the some 25 comments sub- 
mitted to the FCC in response to the NOI. 

Cleveland said that the FCC issued the NO1 to meet its duties 
to promote safety under the Communications Act, and to 
satisfy its responsibilities under the National Environmental 
Policy Act. 

Nat iona l  C a n c e r  l n s t i t u t e  

NCI has issued a request for proposals for the synthesis and 
evaluation of radiosensitizers, chemicals which selectively sensi- 
tize hypoxic (oxygen deficient) tumor cells to radio-therapy. A 
three year project is planned. RFP NCI-CM-17485 is available 
from Maria Decker, NCI, Treatment Contracts Section, Blair 
Building, Room 228, NIH, Bethesda, MD 20205. 

National  l n s t i t u t e  f o r  
Occupa t iona l  S a f e t y  a n d  Heal th  

The schedule for the NIOSH criteria document on radiofre- 
quency and microwave (RF/MW) radiation is still slipping. 
Drafts of the document were released in 1979, but were with- 
drawn due to unfavorable reviews. NIOSH is now aiming for a 
substantially shorter document, one that is less encyclopedic 
with more critical analysis. NIOSH's consultants are in the pro- 
cess ofevaluating theRF/MW biological data.Thi phase of the 
operation isgoing slowly,and the agency cannot proceed untilit 
is completed. A renew draft may be finished by the spring. 

The NIOSH procurement office inCincinnati has issued a re- 
quest for quotation [RFQ 81-12; November 14, 19801 for the 
writing of two television scripts on the health risks associated 
with Video Display Terminals (VDT's). 

NIOSH, BRH, O S H A  

A team from NIOSH, BRH and OSHA is developing a bulle- 
tin on control technologies for dielectric heaters, including RF 
sealers. 

Preliminary tests indicate that shieldingcan have a significant 
effect on both the magnitude and direction of the impinging 
field. The team is not yet ready to make i i  recommendations 
on control technologies. 

The joint bulletin is due to be out in late Spring. 

National  T e l e c o m m u n i c a t i o n s  a n d  
Informat ion  A g e n c y  

The Electromagnetic Radiation Management Advisory 
Council (ERMAC), the advisory committee to NTIA, is antici- 
pating holdinga meeting at theendof Januaryorearly February 
in Washington. . 

The BENER Task Force report, "Nonionizing Electromag- 
netic Radiation Safety: A Program of Coordinated Federal Ac- 
tivities Related to Biological Effects of Nonionizing Electro- 
magnetic Radiation (0-300 GHz):' was published last summer, 
but has yet to receive any official attention. 

Dr. Howard Clark of the National Bureau of Standards who 
served as theTask Force chairman hoped that the report would 
provide "a frame of reference for examination of the various 
agency programs and budgets that relate to thecoordinated fed- 
eral BENER programrand would be "useful to federal agencies 
in planning or describing their individual activities as related to a 
common goal!' 

TheTask Force was set up by Henry Geller, the Administrator 
of NTIA at the request of Dr. Frank Press, the President's sci- 
ence advisor. Nevertheless, the report has not been officially for- 
warded to Press, nor does it seem to be aplanning tool of the in- 
dividual agencies involved in bioeffects research. 

Occupa t iona l  S a f e t y  a n d  Heal th  Adminis t ra t ion  

Bob Curtis of OSHA's Salt Lake City office organized a 
training session for two members of each of OHSA's ten re- 
gional offices to teach them how tomeasure radiofrequencyand 
microwave radiation levels in the workplace. As a result of  the 
December 3-4 sessions, held in Salt Lake City, workers will have 
a greater opportunity to check their on-the-job exposures to 
non-ionizing radiation. 

Helping Curtis were Michael Larsen and Alfred Owyand of 
OSHA and Edward Aslan of Narda. 

Radia t ion  Pol icy  Counc i l  

The US Radiation Policy Council, the interagency group cre- 
ated by the President in February 1980, has issued its "Progress 
Report and Preliminary 1981-1983-~genda:' (No. RPC-80- 
001, September 30, 1980). 

The Report concentrates on ionizing radiation to the~ir tual  
exclusionof non-ionizing radiation. Beyond intending to grapple 
with general radiation policy which may (or may not) spill over 

(conlinuedp. 41 
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BIOLOGICAL WSEARCH 

Frey Reworks  BBB Data  
Allan Frey of Randomline Inc. believes he has resolved some 

of the contradictions in the experimental results of the blood 
brain barrier (BBB) research. Writing in the November 1980 
issue of theBioelecfromagnefiaSociely Neivsleller, Frey argues 
that the use of inappropriate statistical analysis explains why 
many researchers erroneously concluded that microwaves do 
not change the permeability of the BBB. 

At least three teams of researchers, including one led by Frey 
himself, have shown that microwaves can cause certain dyes to 
pass through the BBB into the brain. 1n one of the most signifi- 
cant studies, Oscarand Hawkinsdiscovered thatpulsed 1.3 GHz 
radiation could change the permeability of the BBB at average 
powrr densities of only 0.03 mW/cml(Brain Research, 126,281, 
1977). 

However, three groups of scientists cast doubt on these results 
by reporting no microwaveeffects on the BBB for various expo- 
sure conditions. Frey has taken the published data of twa of the 
groups, and, by applying what he thinks are more appropriate 
statistical tests, found that the opposite conclusions hold: they 
demonstrate increased permeability. One set of results by Mcmtt 
eta/. nowsupportsFrey'soriginalpaper,andanotherby Preston 
el a/. confirms Oscar and Hawkins' work. Frey also speculates 
that the third group, Spackman eta/., may havealsoused inap- 
propriate statistical analyses and a faulty experimental design. 

AsFrey concludes: "Thesupposedconflictingandcontrover- 
sial data actually are quite consistent and indicate that some- 
thing is happening in the brain under low intensity microwave 
energy exposure." 

N e w  Review Article 
Richard Lerner has published acomprehensive review of cur- 

rent research on health effects of non-ionizing radiation, with 
special emphasis on low-level effects, in the December 1980 is- 
sue of IEEESpeclnrm: "RFRadiation: Biological Effects!' The 
article also details some of the controversy surrounding the new 
ANSI standard. 

GOVERNMENT (continued fmmp. 3) 

to the non-ionizing portion of the spectrum, the RPC agenda 
promises little attention to microwave, radiofrequency, or ELF 
radiation. 

Included in the report are summaries of the RPC public meet- 
ings held across the country during 1980, and the public com- 
ments submitted to the Council. 

Three of the publiccomment saddress non-ionizing radiation: 
* AFL-ClO, Food and Bwerageltadei Department: strength- 
en occupational exposure standards for microwave and radio- 
frequency radiation from microwave ovens and sealing equip 
ment, and radiation emanating fromndeo display terminals. @. 
E-12) 
* Natural Resources Defense Council: Examine both ionizing 

EPA FundsTeratological  S t u d y  
The Environmental Protection Agency's Health Research 

Laboratory has awarded Dr. Mary Ellen O'Connor and Dr. 
Robert Strattan of the University of Tulsa a contract to study 
the teratological effects of microwave radiation. 

The two-year, $230,377study will consist of exposing mice in 
utero throughout the gestation period with 2450 MHz continu- 
ous wave radiation. Theirradiation will slop after theyarebom. 
The experiment will begin with exposures to power levels of 30 
mW/cm2; the levels will decrease to 10, 1, and 0.1 mW/cml until 
no effects are observed. The mice will be monitored for fetal 
weight and developmental abnormaliries. 

Dr. O'Connor is with the Department of Psychology and Dr. 
Strattan is with the Electrical Engineering Department. 

New Idea a b o u t  Ca ta rac t  Formation 
A new explanation for cataract formation hasbeen developed 

by a group of physiologists at Rush University in Chicago (Sci- 
ence, 209, 1007, August 29, 1980). The group bas rejected the 
view that the lens of the eye is a homogeneous mass. Instead, 
based on a combination of biophysical techniques and mathema- 
ticalmodels, thescientists have proposed that theinteriorcellsof 
the lens have imperbeable membranes that block the entry of 
small ions. These fibrous cells can stop the flow of sodium and 
water into the lens' interior, thereby preserving its volume and 
transparency. 

Mic rowave  Hearing 
How do people hear pulsed microwaves? The mechanism for 

the perceived buvingorclickingsound isstillamystery; various 
hypotheses continue to beproposed, rejected, and defended. In 
a tart exchange of views in Science (209, 1143, 5 September 
1980), two opposing camps reaffirmed their positions. One 
group led by C.K. Chou of theuniversity of Washington Medi- 
cal School maintains that hearing results from a tiny pressure 
wave in the head when the radiation pulse is converted to ther- 
mal energy. Allan Frey and Elaine Coren of Randomline. Inc. 
continue to offer the hypothesis that microwave hearing is the 
result of the thermoacoustic expansion within the cochlea, the 
small snail-shaped region of the inner ear. . 

and non-ionizing radiation since many of the proble?~ that 
have hindered past work onionizing radiation are also obstacles 
in the study of non-ionizing radiation. @. E-4) 
* Raytheon Corporation: Encourage EPA to develop a manda- 
tory Federal standardon exposureof thegeneral public to non- 
ionizing radiation or recommend a defmition of current consen- 
sus standards (ANSI C95) by Congress as a mandatory national 
standard until formal Federal standards are developed. Ensure 
active participation by federal agencies in legitimate efforts of 
public education in the area of non-ionizing radiation. (p. E-8) 

If you want to be on the RPC mailing list, write to: US Radia- 
tion Policy Council, Room 3026, New Executive Office Build- 
ing, 726 Jackson Place, NW, Washington, DC 20503. 
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TECHNOLOGY SOLAR POWER SATELLITES 

RF Radiat ion,  A N e w T o o l  in C a n c e r T r e a t m e n t  
Radiofrequency radiation is a promising weapon against ' cancer, according to a December 1980 IEEE Speclmm article. 

"RF Therapy for Malignancy" explains how this treatment 
works and describes equipment design and function, tissue 
models used in research, and various hyperthermia methods. 

Radiofrequency induced heating of tissue (42 to 43S°C) is 
used alone or in conjunction with radiation (ionizing) therapy 

. or chemotherapy to treat malignancies. A range of frequencies 
is used; higher ones-up to 2450 MHz-areeasier to focus than 
the lower frequencies which can penetrate more deeply into the 
body. Because solid tumors generally have poor blood circula- 
tion, a tumor can be selectively heated without significantly in- 
creasing the temperature of surrounding, healthy tissue. The 
authors state that for localized treatment, there are no serious 
side effects from radiofrequency hyperthermia. 

VDT's 
The Cnlumbin Journalism Review will feature a story on 

VDT's in the newsroom in its January-Febmaryissue. The arti- 
cle looks at both the health hazardsassociated with themachines 
and the reporting of this story by the press. 

Elec t ro therapy Controversy  
New YnrkMagazine, in a two-part article that ran November 

23 and December I, detailed the controversy over theuse oflow- 
level electricity for bone healing. 

The story began as a profile of Arthur Pilla, a chemicalengi- 
neer at  Columbia University. Pilla, who claimed to have played 
amajor role in developing theelectrical technology to treat frac- 
tures that previously would not heal, piqued the reporter's in- 
terest by claiming that the device was now being tested for itsef- 
ficacy in treatingcancer and that human applications could start 
within the year. 

Dr. Andrew Bassett, a doctor at Columbia's medical school, 
cautioned that Pilla was overstating the prospects and further, 
downgraded Pilla's contributions in their research. 

Bassett had worked with Dr. Robert Bsker, then a t  theVA 
Hospital in Syracuse, New York, to show that stress applied to 
any bone is translated into electricity. Bassett'slatercooperation 
with Pilla resulted in a practical, non-invasive electrical coil 
device, which Pilla and another colleague patented. They all 
formed a private corporation, Electro-Biology, Inc. of Fair- 
field, New Jersey with the financial backing of Wall Street en- 
trepreneurs. 

Zimer-USA, Inc. and Telectronics Proprietary Ltd. offer 
other hone-growth stimulators, although Electro-Biology's is 
the only one which does not require implanting an electrode 
under the skin. 

Dr. Bassett received more than $1 million in government 
grants in the course of his research. The writer, LaUy Weymouth, 
raised questions about transferring medical research paid for by 
public funds to profit-making privatecompanies. Shenoted that 
the government gets a share of Zimmer-USA royalties because 
its product was underwritten by the Navy. 

N e w  R e p o r t s  
Two major studies of the Department of Energy's SPS sys- 

tem are nearingcompletion. Each will contain an analysis of  the 
impact of microwave radiation on human health and the envi- 
ronment. 

One study by the National Research Council (NRC) is due to 
becompleted by theendof June1981, with adraft report by early 
January 1981. The other by the Congressional Office of Tech- 
nology Assessment (OTA) wasdue to be published by theend of 
January 1981, but is running late. 

NRC 
The Environmental Studies Board (ESB) of the NRC ap- 

pointed a Committee on Satellite Power Systems to provide an 
independent revirsv of DOE'S assessment of the SPS concrpt. 
Towa~ds this end. tile ESB orsanized a "Workshon on Mecha- - 
nisms Underlying Effects of Long-term, Low-level, 2450 MHz 
Radiation on People." A workshop summary, prepared by 
Christopher Dodge of the Science Policy Research Division of 
the Library of Congress, was released last fall. (See box for con- 
clusions of workshop participants.) 

OTA 
The two-yearOTAproject was requested bytheHouseCom- 

mittee on Science and Technology. The completed study will 
compare the impacts of beaming energy from collecting satel- 
lites by lasers, microwaves, and reflected light. With respect to 
microwaves, the study will look at both the DOE reference sys- 
tem and asolid statesystem which woulduse lower powerdensi- 
ties and smaller rectenna sites. 

SRI 
Last summer, SRI International completed a study for the 

Environmental Protection Agency, "An Assessment of the 
Potential Impact of Microwave Radiation from a Solar Power 
Satellite." This then became the basis for a chapter in the DOE 
report, "Environmental Assessment of the Satellite Power Sys- 
tem (SPS) Concept Development and Evaluation Program 
(CDEP)," prepared by Anthony Valentine ofArgonneNation- 
al Laboratory (No. DOE/ER-0069, August 1980). 

CONCLUSIONS OF SPS-NRC WORKSHOP 
A. There arc relatively little microwave health and bioef- 

fecls data available of direct relevance to the radiatioh 
parameters of theproposed SPS. What data areavailable arc 
diflicult to evaluate in terms of a potential health impact of 
the SPS. 

B. There is no prcsumptivcevidencc in the data available 
that exposure of the general public to 0.1 mW/cm2or lower 
at the frequency of 2450 MHz generated by the SPS will re- . 
sult in any health decremenls. However, because a number 
of functional phenomena of known significance have been 
reported in response lo erposure to low-intensity micro- . 
waves, further restarch and evaluation ... is necessary in 
order to decrcase present uncertainties about potential low- 
level microwave health effects. 
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AROUND THE COUNTRY MICROWAVE CIRCUIT 

Georgia Power Challenged on Microwaves 
A group of 27 residents of rural Clayton, Georgia, have filed 

1 suit in county court to prevent Georgia Power Company from 
erecting a 180-foot microwave tower on top of nearby Screamer 
Mountain. Cltizens Against Microwaves, led by homeowner 
David Kraft, brought the case in September, shortly after the 
Rabun County Commission approved the tower in a 2-1 vote 
before a packed hearing room. 

., The suit, which names the power company and the two county 
commissioners who approved the tower, charges that allowing 
GeorgiaPower to buildonlandseized by thecounty fornonpay- 
ment of taxesisaviolation of covenant, will createa health haz- 
ard and constitutes an improper disposal of county properly. 
Atlanta Weekly, the Sunday magazine of the Atlanto Conslitu- 
tion, ran a long article on the controversy in its November 23, 
1980 issue. 

HE0 Cancels Out * 
In late November, Home Box Office (HBO). Time-Life's 

subscription TV network, withdrew its application to build a 
satellite communications complex in Rockaway Township, New 
Jersey. 

The HBO proposal was under intense scrutiny by the Rocka- 
way Board of Adjustment which had to grant a variance before 
construction could begin. The Concerned Citizens' Committee 
of Rockaway Township was formed to oppose the HBO pro- 
posal. The Committee was worried about the siting of a major 
source of rnicrowa\e radiation in 3 residential arrs, only 1000 
feet from a rleiel~borha~d school. The Board had held 16 Ilenr- - 
ings since last spring, and another 30 were scheduled. 

Edward Horowitz, HBO vice-president of studio and net- 
work operations, explained that while "the local Board was re- 
sponsive and HBO was overcoming the local opposition, we 
could not afford the delay." 

The cancellation will not hurt HBO's immediate program- 
ming.TheRockawaysite would have provided thepayTVsystem 
with added flexibili1y.A~ foranew site. Horowitzsaid that HBO 
will look for suitable areas across thecountry: "Theprimaryin- 
terest is in the New York-New Jersey Metropolitan area, but 
once away from here, it doesn't really matter where you go." 

California OSHA 
California's Occupational Safety and Health Standards 

Board has proposed a substitution in the State's General Indus- 
try Safety Orders on non-ionizing radiation. The standard re- 
mains at 10 mW/cmz; the purpose of the change is to make it 
more enforceable. Cal OSHA held a public bearing on the pro- 
posal on November 19,1980. 

Dr. Daniel Callill of the Environmental Protection Agency's 
Health Effects Research Laboratory in ResearchTriangle Park, 
North Carolina, has been awarded the Public Health Service 
Commendation Medal. Dr. Cahill, the Director of the Lab's 
Division of Experimental Biology was cited for: "Outstanding 
research and research management in the areas of  ionizing and 
non-ionizing radiation health effects in the environment." . 

Mays Swicord, Cltief of the Electromagnetics Branch at the 
Bureau of  Radiological Health, was awarded his doctorate last 
month from the Electrical Engineering Department at the Uni- 
versity of Maryland.Hecompleted thethesis: "Studies ofMicro- 
wave Absorption in Liquids by Optical HeterodyneDetection of 
Thermally Induced Refractive Index Fluctuations" in Novem- 
ber. The objective of the research was to develop aspectroscopic 
method, flow spectroscopy, to look at microwave absorption of 
specific molecules. Swicord investigated DNA and found 
enhanced absorption as predicted byE.W. Prohofskyof Purdue 
University. - . 

COMAR wants to make a movie about microwaves. John 
Osepchuk of the Raytheon Corporation and Don Justesen of 
the VA Medical Center in Kansas City, two active members of 
the Institute of Electrical and Electronics Engineers' (IEEE) 
Committee on Man and Radiation(COMAR), are exploring the 
idea of producing a 30-minute film on non-ionizing radiation 
for public television. The project is in itsearly stagesof develop- 
ment and must still be approved by the IEEE. Once thego ahead 
is given, Dr. Osepchuk estimates that it will take a year and a 
half to complete. . 

Over a hundred colleagues and friends of Professor Herman 
Schwan gathered at  the University of Pennsylvania in Philadel- 
phia last November M-25, to wish him a happy 65th birthday. 

Those who attended the two-day Festschrift, "The Inter- 
action of  Acoustical and Electromagnetic Fields with Biological 
Systems," funded by the Office of Naval Research, heard 
twenty presentations. The proceedings will be published in a 
special issue of Bioelectromagnetics. the Journal of the Bioelec- 
tromagnetics Society. 

Professor Schwanis currently onsabbatical at  the MaxPlanck 
Institute of Biophysics in Frankfurt. Gem-any. . 

A profde of  Dr. Andrew Madnuof the Veterans Administra- 
tion hospital in Syracuse, New York, "Law with a Spark,'' ap- 
peared in the September 29, 1980 issue of the Nat iy~al  Law 
Journal. Marino, who is both a biophysicist and an attorney, 
does research on the bioeffects of ELF and at  the same time is 
participating in various cases involving high voltage transmis- 
sion lines. The article was written by Jill Jonnes. 
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MOSCOW (continued /romp. I )  

Follow-Up Studies 

If the State Department decides to discontinue formal 
follow-up studies of  Moscow employees, the decision would be 
at odds with the earlier advice of Professor Abraham Liiienfeld 
of Johns Hopkins University who completed an epidemiology 
of theMoscow employees in 1978, and oithe Senate Commerce 
Committee. Both urged the State Department to pursue the 
health studies. 
. Dr. Herbert Pollack, a medical consultant to the State 

Department, did say, however, that he and Dr. Charles Brodine 
were continuing to monitor those employees present during the 

"a follow-up would buy a 
s 

sense of security.'' 
- Lilien feld 

period of maximum exposure (May 1975-February 1976). "We 
have a complete roster of all thoseexposed, and every time they 
get a medicalcheck up, one ofus reviews their completemedical 
history," Pollack emphasized. 

In a recent interview, Professor Lilienfeld agreed that from a 
scientific point of view hewouldnot expect to seeany deleterious 
effectsatsuchlow doses. But fromapoliticaland personal point 
ofview, he felt that continued examinations would beaNprudent 
thing to do!' "It's a matter of judgment:' hesaid. "a follow-up 
would buy asenseof security." Professor Lilienfeld pointed out 
that the major costs had already been spent and future surveys 
would be comparatively cheap. 

The ERMACadvice could havesomeeffect on pendingclaims 
by former embassy workers. John Parker Hills, an attorney who 
is bandling four claims, said that up to now the State Depart- 
ment hasbeenbasically "ignoring" him. Hills hastwoclaims be- 
fore the Workmen's Compensation Board and two before the 
State Department, one of which isaclass action on behalf ofall 
women irradiated in Moscow. According to Justice Department 
and Veterans Administration spokesmen, neither agency has 
any Moscow-related claims pending. 

ERMAC took up the question of a follow-up to the 1978 epi- 
demiology at the request of the State Department, which paid 
the expenses for theERMAC meeting. In a January 16,1980let- 
ter to Hemy Geller, the State Department asked whether there 
wasany basis for continued study. Mr. Geller referred the matter 
to. E W C .  According to Pollack, the State D@artment is 
waiting for the ERMAC recommendation before responding to 
any Moscow claims. 

Before debating the merits of a follow-up investigation, 
ERMAC heard R.C. Mallalieu of Johns Hopkins University's 
Applied Physics Laboratory describe the results of his attempt 
to reconstruct the radiation levels on the upper floors of the em- 
bassy. According to Mallalieu's report ("A Model of the Micro- 
wave Intensity Distribution Within the US Embassy in Moscow, 

1966 to 1977." No. FS-80-166, JHU-APL, August 1980), the 
most intense microwave exposures occurred between May 1975 
and February 1976, with average levels of continuous wave radi- 
ation of 3.5 to 5.0 uW/cml and average peak intensities due to 
multiple reflections of 7 to 10 uW/cm2. The largest recorded 
power density was 24 uW/cml. From 1966 to 1975, the average 
signal strengths for those rooms with the greatest exposure was 
about 1.5 uW/cml with maximum levels of 4 uW/cm: though 
there were transient peaks of as high as 20uW/cma. Areas more 
distant from the radiation sources had microwave levels of less 
thanO.1 uW/cml. InFebruary 1976. protectiveshielding was in- 
stalled which reduced all exposures to 0.1 uW/cmlor less. Based 
on thesedata, thestate Department hasestimated thatovera 22 
year period, about 240 employees were exposed to average 
power levels of about 1.5 uW/cm3 for about 2 hours during the 
workday. ("Exposure of Model Personnel:' State Department, 
August 26. 1980.) 

Liiienfeld Study 

The Lilienfeld epidemiology failed to identify any major dif- 
ferences in either mortality or morbidity between Moscow em- 
bassy personnel and a comparative population working in other 
embassies in EasternEurope. Lilienfeld had only minimal infor- 
mation on the signal strength inside the embassy building, tliough 
he did know that the maximum exposure took place during the 
ninemonthsendinginFebruary 1976.Theradiationsurveys were 
classified until after his study was released. Since only a short 
time has elapsed between the period of maximum exposure and 
his study, Lilienfeld recommended that "it would seem desirable 
that this particular study population should be contacted at 
periodicintervals, of2 to3  years, within thenext several years, in 
order to ascertain if any health effects would appear." He went 
on: "it would be important to develop a surveillance system for 

"every time they get a medical check up, 
one of us reviews their 

complete medical history," - Pollack 

deaths in the entire study population to be certain that no  mor- 
tality differences occur in the future h d  to monitor thepropor- 
tion of deaths due to malignancies, especially among the 
women!' + 

In an April 1979 report, the Senate Committee on Commerce, 
Science and Transnortatinn "ureed" that the State Deoartment - 
pursue this Lilienfeld recommendation, especially for thos; 
people exposed between June 1975 and February 1976. ("Micro- 
wave Irradiation of the U.S. Embassy in Moscow") The Com- 
mittee noted that its recommendation reflected a "precaution- 
ary attitude:' 

Asubcommittee made of Dr. Marylou Ingram (chairwom?n), 
Professor Cleary, Professor Mary EUen O'Connor and George 
Wilkening wrote up the ERMAC recommendations, which are 
now circulating among the full E W C  membership. A state- 
ment is expected to be released in January. 
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CONFERENCES 

NEWS CALENDAR 

BEMS 
More than 300people attended the second annualmeeting of 

the Bioelectromagnetics Society in San Antonio, Texas, last 
September. Some 160 papers were presented providing a rich 

., . blend of new research findings and open discussion. 
In the months ahead, MicrowaveNews will feature a series of 

articles on some of the important topics covered in San Antonio. 
The fist in this series, "Microwave-Drug Synergy," will appear 
next month. Later, we will run apiece on Professor A.W. Guy's 
long-term experiment which began last fall at the University of 
Washington in Seattle. 

A one day conference on "Health Hazards of VDU'S" was 
held at the Human Sciences and Advanced Technology Research 
Group, Department of Human Sciences. Loughborough Uni- 
versity in Leicestershire. England on Drce~nber 11, 1980. (VDU 
is the European equivalent of our VDT.) Among the papers pre- 
sented were two reports of skin rashes among VDToperators in 
England and Norway. 

The International Microwave Power Institute (IMPI) held a 
symposium on "The Washington Impact: How It Affects 
Microwave Users" on November 13-14,1980. A host ofgovern- 
ment officials briefed the more than two dozen attendees on 
what the government agencies are doing. 

The proceedings of the symposium will be available from 
IMPI for $40.00 for members and $50.00 for non-members. 
Order from: IMPI, 211 East 43rd Street, New York, NY 10017. 

Now Available: 
Proceedings of a Workhop on Thermal Physiologv, held in 

Rockville, Maryland, March 29, 1979. Edited by Dr. T. Whit 
Athey, Bureau of Radiological Health, sponsored by the Radio- 
frequency and Microwave Committee of the Interagency Regu- 
latory Liason Group. Dated March 1980. Available from BRH, 
Rockrille, MD 20857. 

Non-Ionizing Radiation, Proceedings of a Topical Symposium 
held in Washington D.C., November26-28,1979, sponsored by 
the American Conference of Governmental Industrial Hygien- 
ists. Order from: ACGIH, P.O. Box 1937, Cincinnati, OH45201. 

Proceedings of the International Symposium, Electromagnetic 
Waver andBialogv, held in Jouy en Josas (outside Paris) France, 
June30-July4.1980;Send $40.M)to Dr. A.J. Baiaud, CNRS, 2 
rue H. Dunant, 94329 Thiais, France. 

* January 12-16: National Radio Science Meeting, University 
of Colorado, Boulder, CO. Sponsored by theUSNational Com- 
mittee of IEEE Societies. Contact: Center for Conferences and 
Management/Technical Programs, 970 Aurora Avenue, Uni- 
versity of Colorado, Boulder, CO 80302. 

February 16-17: Treatment of Cancer by Radiofrequency 
andMicrowave Thermolherapy, Princess Kaiulani Hotel, Hon- 
olulu, HI. A short course arranged by the Bioelectromagnetics 
Corporation of Rockville, MD. Fee: $495. Contact: Dr. S.S. 
Stuchly, Department of Electrical Engineering, University of 
Ottawa, Ottawa, Canada KlN6N5. 

* April 13-15: Annual Conference and Trade Show of the 
IntemationalAsmciation of Satellite Users, Washington Hilton 
Hotel, Washington DC ($95 IASU Members; $195 Others). 
Contact: A. Fred Dassler, IASU, 6845 Elm Street, Suite 710, 
McLean, VA 22101. 

* June 9-12: 16th Annual Symposium of the InternalionalMi- 
crowave Power Inrtilule, Royal York Hotel, Toronto, Canada. 
Contact: IMPI, 211 East 43rd Street, New York, NY 10017. 

* June 15-19: IEEEand URSISymposium, BonaventureHotel, 
Los Angeles, CA. Sponsored by the Antenna and Propagation 
Society and the Microwave Theory and Techniques Society of 
the IEEE and four Commissions of URSI. Contact: IEEE, 245 
East 47th Street, New York, NY 10017. 

* June 30-July 4: International Symposium on Biomedical 
Thermologv. Palais de la Musique et des Congres. Strasbourg, 
France. Includes sessions on hyperthennia in cancer treatment 
(July 3) and bioelectromagnetics (July 1). Simultaneous transla- 
tion inEnglish, French, and Gwman. Contact: Dr. M. Gautherie, 
Lahoratoire deThermologie Biomedicale, Faculte de Medicine, 
Universite Louis Pasteur, 11 rue Humann, 67085 Strasbourg, 
France. 

* August 10-12: 3rd Annual BiaelectromagneticsSocie@Meet- 
ing, Washington DC. Contact: BEMS, P.O. Box 3651, Arting- 
ton, VA 22203. 

* August 10-19: 20th GeneraIAssembly of the Inle~national 
Union of Radio Science (URSI), Hyatt Regency Hotel, Wash- 
ington DC Includes a series on "Interaction of Electromagnetic 
Waves with Biological Systems:' on August 13-14, chaired by 
Professor SaulRosenthal of Polytechnic InstituteofNewYork, 
and an "Open Symposium on Millimeter and Submillimeter 
Waves." Contact: Mr. Richard Y. Dow, Organizing Comqittee 
of URSI General General Assembly, National Academy of Sei- 
ences. 2101 Constitution Avenue, NW, Washington DC 20418. 

= August 19-21: 3rd Annual Satellite Communicationr Users 
Conference, Regency Inn, Denver, CO ($145 pre-paid: $195 
at the door). Contact: SCUC '81. Satellite Communications 
Magazine, 3900 S. Wadsworth Blvd, Denver, CO 80235. 
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LETTERS 

Chinese microwave experts will soon recommend the promulgation of the 
provisional 50 uW/cmZ occupational standard as the formal non-ionizing 
radiation standard for the People's Republic of China, according to Allan 
Frey of Randomline, Inc. in Huntingdon Valley, PA. The 50 uW/cml standard 
is based, in part, on thepublished US literature, Frey toldMicrowoveNewsin 
a telephone interview soon after his return from China. 

Some 80 Chinese research scientists and representatives of civilian and mili- 
tary users met to discuss the standard at a national conference held in Hane- 
chow the week of April 20. 

P' 1 ;he Chinese standard. which is not frequency dependent. stands in I contrast to the current NIOSH, ANSI and ACGIH proposals. These pro- 

UPDATE 
VDTs, Technology 
& Litigation P. 8 

posals are a factor of 20 less restrictive at the most stringently regulated frc- 
p . 8 1  ouenaes-ln . .  the30-3M) MHz ranee-and 100 times weaker at the hieher GHz 

Microwove News is changing its publication 
schedule and will now appear ten times a year, 
monthly except for January and July. This year, 
Volume I will consist of eleven issues; next year, 
Volume I1 will have ten. 

All current six-month and annual subscribers 
will have their subscriptions extended by one and 
two months respectively to reflect our initial com- 
mitment to a twelve issue year. 

New orders received bv June 15.1981 will still be 
based on the twelve issue year; subsequent orders 
will follow the new schedule.Tl~edomestic and fur- 
eign subscription prices remain unchanged. 

As a special offer to our current subscribers, we 
will accept renewals accolding to the old schedule 
(12 issues-14 months and 6 issues- 7 months) 
ihrough the end of July. Beginning in August, th; 
new rates will a ~ n l v  to all subscribers. 

Our next iss&;iIt appear in mid-August. 

We have recently computerized our mailing list. 
We ask our subscribers to check their mailing labels 
and inform us of any errors. 
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frequencies. The Chinese standard is similar to the 50 uW/cmX population stan- 

(conlinuedp. 7) 

SUBCOMMITTEE FINDS RF 
SEALERS HAZARDOUS, CASE 
AGAINST VDTS STILL UNCERTAIN 

Some 30 experts from government, labor and business tried to sort out the 
potential hazards associated with VDTs and RF sealers at congressional hear- 
ings held May 12-13. At their conclusion, there was a general consensus that 
RF heaters and sealers present a serious health risk to their operators. Radia- 
tion from VDTs was deemed less hazardous, though a number of important 
questions remain unanswered. 

After the hearing, Albert Gore, Jr. (D-TN), the chairman of the qubcom- 
mittee on Investigations and Oversight of the House Committee on Science 
and Technology, said: "We believe that there are serious problems associated 
with RF sealers and heaters, and plan to vigorously pursue research and stan- 
dards with the appropriate agencies." With respect to VDTs, he said, "The 
preponderance of evidencesuggests that VDTs aresafe, but we willencourage 
the Bureau of Radiological Health to set appropriate standards for VDTsand 
do more research on low frequency effects." 

VDTs: More Research Needed? 
An overflow crowd jammed the room to hear about the radiationemissions 

from VDTs, their health effects, and their possibleregulation. Armed with his 
Bureau's recent report, An Evoluolion of Radiation Emissions from Video 

(conlinuedp. 2) 



GORE SUBCO TIEE HEARINGS 

(continued from p. I )  
Display Terminak (see MWN, May 1981), John Villforth, the 
BRH director, told the subcommittee that VDTs "do not pose 
a significant radiation hazard to persons who operate them," 
and that BRH is not "currentlv ~Iannine  a remlatorv stan- . . " - 
d u d  for [VDV radiation." 

Ophthalmologist Dr. Milton Zaret, of Scarsdale, NY, of- 
fered a different view. In a slide presentation, he showed the 
subcommittee examples of what he believed to be radiant 
energy cataracts caused by VDTs. In his prepared statement, 
Zaret called BRH's conclusion that there were no significant 
health effects from 15 to 125 kHz radiation "unwarranted." 

There was considerable debareover themerits ofan epidcm- 
iology of VDT oDeralors. Rr~resentatives of the News~aner 
Guild urged a " fillfledged goGernment-funded study, u & k -  
pered by financial limitations.. . to determine whether VDT 
operators are developing cataracts or other health damage at- 
tributable to radiation." 

Dr. Vilma Hunt of EPA's Office of Health Research ex- 
pressed skepticism that a suitable study population could be 
identified. And John Rankine of IBM said that, through a 
"combination of conservative safety criteria, careful design- 
which incorporates numerous fail-safe features-rigid design 
testing, manufacturing checks, and company-sponsored re- 
search," he was sure VDTs do not present a radiation hazard. 

Sealers: A "Shocking" Situation 
The sharpest exchanges came the second day when there 

were smaller crowds and no TV cameras. After hearing how 
1itlleeniorcemr.nt is going on at RFsealcr work sires, fresltman 
Conaressman Bob Si~amanskv ID-OH) said t11at lle was "al- 
moscflabbergasted" by the situation a d  that it was "frankly 
shocking." 

Earlier, when Gore found out that NIOSH intended to cut 
off funding for a long-planned epidemiology of RF sealer 
workers, heresponded, "It's an outrage." Now, however, due 
to the congressional interest, NIOSH officials are planning to 
reinstate the funds for the study, according to knowledgeable 
sources. 

In one of the most forceful presentations, Dr. Joseph Lary, 
a research biologist at NIOSH, told the subcommittee, "It is 
apparent that many sealerheater operators are being exposed 
to hazardous levels of RF energy," and said that the OSHA 
standard "must be reexamined to assure that sufficient pro- 
tection is afforded the worker." At one point Lary told Gore 
he would not want his wife exposed lo RF sealer radiation. 

But on [he bais of thr  NIOSH and OSHA teslimonv, it be- 
came clear that it will be a long time before a new stan-dard is 
proposed and promulgated. The NIOSH criteria document 
will only be ready for external review in December, three 
monthslater than thelast estimated date. And OSHAofficials 
said that the agency would need aconsiderahle amount of time 
to do economic, feasibility and cost-benefit analyses. Then 
public hearings will have to be held. Dr. Bailus Walker, direc- 
tor of health programs for OSHA, would not specify howlong 
this work will take. 

Nor is a performance standard for new RF machines in the 
offing. Villforth told Gore that BRH did not "believe that a 
regulatoryperformance standard by FDA, applicable to new 
sealers, would be the most effective approach." Instead, he 

endorsed the enforcement of exposure standards. 
Despite the projected delays, Sheldon Samuels, director of 

health at the Industrial Union Department, AFLCIO, said he 
was "delighted" with the hearings: "It was one of the most 
useful hearings that I haveattended.Thesubcommitteesaw it- 
self in a role of forcing action in the public interest." He said 
that he did regret not having more hard data on those exposed 
to RF sealer radiation. Indeed, over and over again, the sub- 
committee was frustrated by the absence of data on the 
number of machines in the workplace, the number of people 
exposed, and the incidence of harm. 

Howard Samuel, president of the IUD, recommended that 
an RF/microwave standards advisory committee be set up a t  
OSHA to expedite the completion of the NIOSH criteria 
document and the setting of a new occupational standard. 

The one spokesman for the RF sealer manufacturers, 
Angelo Vassallo of the Solidyne Corp. in NY, said that it may 
be possible to shield machines that now exceed OSHA emis- 
sion standards. RF sealers that do not meet FCC specifica- 
tions, however, are too oldandshould bereplaced, headvised. 

DOD Controversy 
Perhaps [he greatest controvsrs) was grneratrd by the De- 

oartment of Defense's role in health rcsearch. Caolain Paul 
Vler, director ofDOD's Radiobiology Research Institute, was 
scheduled to testify on the first day. Instead, Colonel Phlllip 
Winter. wlto is resoonsible for tile Tri-Service Electrumaanctic . ~ - 
Radiation Bioeffects Program, accepted the subcommittee's 
invitation. 

Paul Brodeur. of the New Yorker. was scornful of the sub- 
committee's acceptance of the substitution. He told Micro- 
waveNews that Dr. Ian Marceau, of thesubcommittee staff, 
had indicated to him, after lengthy background discussions, 
that vier would becalled to answer questions about his long- 
time role in setting bioeffects research policy for the military. 
"It was a sell out," Brodeur said. "The subcommittee had a 
tiger by the tail and could have exposed a large part of the 
cover-up in bioeffects research for thelast 20 years. The Gore 
subcommittee furnishes a prime example of how the Congress 
is weakened by timidity in the performance of its oversight 
duties on DOD." Brodeur cited a memorandum written by 
Wler on the 1975 Tri-Service Research Plan and excerpted in 
his book, TlreZappingofAmerica@. 239). Init,lYlerrecom- 
mends studies be done to "disprove" the claim that micro- 
waves can causedelayed cataracts. "The fact that ahigh-rank- 
ing military doctor could call for such studies is a travesty of 
the intellectually honest scientific approach," Brodeur said. 

When asked why hedidnot testify, Vier said that he aasnot 
directly involved with DOD microwave/RF work and that 
DOD wanted to pick its own spokesman. When they learned 
the subcommittee "had invited me, there was panic at DOD," 
Qler said. DOD selected Winter, he went on, because he 
represents the whole research program for all the services. 

~ccordil tg lo hlarceau, the ~ongressional Liaison Office of 
DOD had recommended Wirttcr over Tvler because the Radio- 
biology Institute deals only with ionizing radiation and be- 
cause Qler had been out of non-ionizing radiation research 
for three years. Vler, however, said that he still considered 
himself an expert on RFandmicrowaves. Hedidagree that the 
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? , Institute no longer had any active research o n  non-ionizing 
radiation. 

Winter also provided some excitement when h e  announced, 
on questioning, that he  had "access t o  brand new data" sug- 
gesting that theremay beother than thermaleffects o n  thelens 
of the eye. Winter promised t o  supply the new information to  
thesubcommitteeon Junel. Reachedin his officeat theendof  ., 

; May, Winter said that he  had been "mistaken," and  that the  
evidence in  question had already been published in  the IEEE 
Microwave Theory and Techniques Society's 1980 Inlerna- 
tionol Symposium Digest: "Microwave and  Temperature Ef- 
fects on the  Murine Ocular Lens I n  Vilro," (pp. 341-344) by 
six authors, including P. Jill Stewart-DeHaan o f  the Uni- 
versity of WesternOntarioand L.E. Larsenof the Walter Reed 
Institute o f  Research in Washington, DC.* 

Other Highlights - 
Agency witnesses also made the following points about RF sealers: 

NIOSHsurveysofmore than200 RFheatersandsealersrevealed 
that emission from about 60 percent of the units created fields which 
exceeded thecurrent OSHA standard, with maximum levels ashigh as 
2,500 V/m for E-fields and 13 Afm for H-fields. Also, the fields cnn 
vary by a factor of ten over the human body. 

Thrcr caicr of btrth defects and one of fetal dcvclopmcnt prob. 
lemr hasc been reported to NlOSH. Gore requested additianal data 
on other types of reported injuries, including one death, two mis- 
carriages and a case of blindness. 

NIOSH and the FCC agree that the approximately 21,000 
reeistered heaters and sealers rcoresent onlv a fraction of the - 
machines in use. "At least 100,000 workers, and probably many 
more, have been exposed," OSHA's Mark Cowan reported. 

OSHA now has 20 trained investigators and ten new probes for 
monitoring workplace exposure levels of non-ionizing radiation. 
OSHA had to wait a year and a half to receive the meters. 

OSHA made57on-siteinspectionsin the past two yeors. Sixcita- 
lions were issued during 33 inspections carried out under the federal 
compliance progrm. OSHA found equipment problems in 30 per- 
cent of the 57 sites. 

RF shielding costing $300 to $1,000 for a $12,000 sealer can 
reduce RF exposures by one to three orders of magnitude. 

OSHA'sCowansaid that thereisnonustion that exoosuretoRF 
radiation is 3 serious he3lth hawrd, but tlle government must deter. 
mine llle extent of IIIL. problem before establishing priorities. 

Another Hearing Planned 
The subcommittee had originally planned a third session on a new 

Department of Agriculture report, which warned consumers that 
microwave ovens mav fail to kill nathoeenic oreanisms in oork. See . - - 
story p. 7 .  

**.*** 

The published record of the hearing., will not be available for some 
months. For a coov. write to Coneressman Albert Gore. Jr.. Subcom- - ~. 
mittee on Investigations and Oversight, Committee on Science and 
Tcchnology, US Housc of Representatives, Washington. DC 20515. 

*In that paper, the authors state: "Preliminary observations on 
lenses exoosed to either l~uised or continuous wave1 microwave 
radiation indicate that both types can apparently cause an addltronal 
cffect-hol~s in tlteceli rncmbmnrs-when comparcdto unirradiated 
controls at the same temperature." 
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WITNESSES BEFORE THE SUBCOMMITTEE 
ON INVESTIGATIONS AND OVERSIGHT 

(In Order o f  Appearance) 

May 12, 1981 
Charles Periik, Jr., President, The Newspaper Guild 
David Eisen, Research and Information Director, The Newspaper 
Guild 
John Villforth, Director, Bureau of Radiological Health (BRH) 
Dr. Alan Anderson, Associate Director, Division of Biological Ef- 
fects, BRH 
Bill Herman, Associate Director, Division of Electronic Products, 
BRH 
Dr. Milton Zaret, Director of Research. The Zaret Foundation 
Colonel Phillip Winter, Military Assistant for Medical and Life Sci- 
ences, Office of the Under Secretary of Defense for Research and 
Engineering 
Dr Elltot Posrow. EhlR Program hlanagcr. Rcrrarch and Dcielop- 
mmt Command, Nauonal Naval Mcdlcal Center 
Dr. Joe Elder, Chief, Cellular Biophysics Branch, Environmental 
Protection Agency (EPA) 
John Rankine, Director of Standards and Data Security, IBM 
COT. 
Dr. Bruce Dickerson, Corporate Director for Health and Safety, 
IBM Corp. 
George Mine, Advisory Engineer, IBM Corp. 
Vico Henriqucs, President, Computer and Business Equipment 
Manufacturers Association (CBEMA) 
Dr. Myron Wolbarsht, Professor of Ophthalmology, Duke Univer- 
sity Medical College 
William Hanrahan, Senior Director, CBEMA 

May 13, 1981 
Georee Cashau. Coordinator of Ooerations, American Newrnaoer . . 
~ublishers ~ssociatian Research listitnte 
Howard Samuel. President, Industrial Union Department, A F L  
CIO 
Sheldon Samuels, Director of Health, Industrial Union Depart- 
ment, AFL-CIO 
Dr. Joseoh Larv. Research Bioloeist. Division of Biomedical and . . - .  
Behavioral Science, National Institute for Occupational Safety and 
Health (NIOSH) . . 
Dr. Barry Johnson, Director, Division of Biomedical nnd 
Behavioral Sciences, NIOSH 
Dr. Richard Lcmcn, Acttng Director, hivirion of Criteria 
Docun~cntation and Smtcmcnt Dcuulopment, NlOSH 
Dr. E u a  Bcrman. Rerearch Biologist, Experimcnral Biology Divi- 
sion, EPA 
Dr. Ralph Smialowicr. Chxfof  lrnrnunoiogy Section, Expcr~mcn 
tal Biology Division, EPA 
Dr. Vilma Hunt, Deputy Assistant Administrator, Office of Health 
Research, EPA 
Dr. David Conavrr, Rerearc11 Physicist, Diiision of Bion~edical and 
Behavioral Sciencc. NIOSH 
Mark Cowan. Special Assistant for Regulatory Affairs and Direc- 
tor of Policy, Occupational Safety and Health Administration 
(OSHA) 
Robert Curtis, Senior industrial Hygienist, OSHA 
Dr. Baiiur Walker, Director of Health Programs, OSHA 
Stephen Finan, Acting Director of Legislation. OSHA 
Angclo Vassallo. Technical Consultant, Solidyne Corp. 



CONGRESSIONAL HEARINGS: EXCERPTS 

I'rrllk: "If iw are going to be the guinca pig, in front nf the VDT 
rcrccnr, then we want romr early anrwcrs . .  . . lTl~e;iruarionrequir~sl 
a fullflcdged gavernmcnt-fundcd study. . o f  a large population of 
VDT users. 

Villfarih: [Based on the BRH survey which found that VDTsI do not 
poseasignificant radiation hazard.. .we arenot currently planning a 
regulatory standard for radiation. 

Albert Gore (D-TN) questioned Vil!forrlr oboe1 VDTemissionsin the 
15 to I25 kHz range: 
Gore: Well, if thercisnastandard for theemissionsin that range. why 
is it reassuring to you that the non-existent standard is not violated? 
Vlllforlh: The voluntary scientific community has not felt a need for 
standards in this area bared on non-observance of biological effects. 
Gore: But you say yourd f  ... [that] research on bioeffects for the 15 
to 125 kHz range is lacking.. . . It may be that your reassurance is 
valid, but it doesn't appear to be based on any scientific evidence at 
all. 
Gorepared the some question to Zaret: 
Zaret: It'sidiotic, sir.. .you havenostandard, youdon't need astan- 
dard, we don't need it because there is no research to show that you 
need it. But wc haven't done the research. It makes no sense 

Gore sought a response on rhirpoinl from Anderson: 
Andenon: In the reeian of rav 10 to 100 kHz ... wc have both a 
theoreticalanalvsis a i t he  wav in which both theelectric field and the ,~~ 
magneuc field will interxt with biological material and we also have 
just recently done u modclung calcalntion which indicate, the level of 
abrorptiunofradiauon that you uould expect in romethingthcsizcof 
a human being. 
Gore: In other words, you don't have any actual tissue tests. 
Andenon: From the standpoint of work we've conducted in house, 
no, we do not. 
Gore: All you have is some theoreticalwork that has led you tobelieve 
that it is probably not a problem. 
Anderson: The theory is corroborated by the admittedly small but 
nonetheless real bit of information that comes from those researchers 
who have attempted to expose laboratory animals to radiation.. . . . 
Gore: Why have you not promulgated standards for performanceand 
testing? 
Vlllfarth: Because we don't think there is a problem. 

Bob Shomonsky (D-OH) and Gore qumioned Winter: Should the 
public be mured there ore no low frequency radiation problems 
despire little doto? 

Winter: I'm not sure that I'd aerec with that.. ..We are often called ~ ~~~ ~ ~ -~ ~ 

upon to make judgments in thcabscnccofadequaleinformalion. .. . 
At thc momcnl x e  have no firm reason to brlicsc that there is a 
hazard. &lowrv~r ,  the possibility exists and furtllcr study in thc arca I S  
warranted. 
Shamansky: It seems to me that the brunt of Dr. Zaret's tcstimony is 
exactlv that. 
Winter: It is air. if vou accevt the data at  face value. ~~~ . , 
Shnmonsky: Hearing the testimony, do you think [hat at this point 
thcrr is enough circumstantial evidence, enough clinical evidence, to 
warrant a study? 
Winler: Yes sir. 

Gore asked Hunt i fEPA supporrs the need for an epidemiological 
study of V D T  users: 
Hunt: The basic question is the extent to which it is a feasible and 
practical approach ... To identify an appropriate population large 
enough for good statistical analysis of thedata comes lo be probably 
not a good use of resources when compared with all theresearch that 
can be done under more controlled circumstances. That is not to say 
that if apopulationis available weshouldnot makeeveryendeavorto 
insure that the exposure assessment goes forward with the best 
methods available, with the best quality control available.. . . 

Robert Walker (R-PA) arked Carhau if the newspaper publishers 
regard V D T  safety os a high priority issue to resolve with their 
employeert 
Ceshau: Yes. We certainly regard any health and safety issue as a mat- 
ter ofhichpriority.. .and yet weuseapproximately onepercentofthe 
total VD% in theUS. 

Henriquw: Inview ofthe work that has beengoing oninour industry 
for many years, it comes as no surprise to us that this recent FDA 
testing program and a similar NIOSH testing program conclude what 
we have known for some time, that radiation from VDTs is well 
within safe levels. 

RF HEATERS AND SEALERS 
Exposed Population 

The subcommitree hod been informed that as many ar o.:e million 
workers ore exposed lo rodintion from RFheo!ers ondsealers. Gore 
arkedSorntrels for hisfigurec 
Ssmuels: In one industry-and we are just now beginning to add up 
the numbers-namely the lumber and plywood indust ry... we arc 
making a very rough cstimate that thc40.000 RFsealers exposcabout 
80,000 workers. 
Gore: Well now, that is one industry among a hundred or20 where 
these instruments are used. Is that correct? 
Ssmuel~: That's correct. In the olastics industrv. where vou have a ~ ~~~~~~ ~ ~-~ ~~ .. 

Winter: Yes.. (l he bcsr available evidence, in my opinion, warrants a larger pcrcentagc of female cmploycer, you uould find a substlnt~al 
statrmcnt that,so far as we know, thereis nonpprcciablcriskat those number of uomcn exposed.. . . l think a million is reasonable. 
frequencies.. . . 
Shsmsnsky: How good is the best evidence available? You didn't give 
me a value judgment on that. 
Winter: 1 would agree that thedatain the frequency rangeinquestion 
is very sparse, and one. I think, is forced, given the need tocome t o a  
iudement at the moment. to extranolate from what data as exist in 
&&by frequency rangesLthis is the basis on which the ANSI rtan- 
dards are established, in any case. 
Shamansky: But isn't there another alternative: to refuse to give such 
a judgment? So you don't have enough to give a valid judgment? 
Winter: Certainly that's an option. 
Shamansky: Isn't it a medically more sound option? 

4 

Biological Effects 
Smlalowlez: Whereas chronic stress can lead to physiological dis- 
orders including immune dysfunction, wl~ether significant dysfunc- 
tions in the immune system occur under chronic exposure conditions 
remains to bc determined.. . . 
Berman: It is my opinion that only RF levels which cause very high 
body temperatures arc associated with birth defects. It Is also my 
ovinion that it is only the hirrh temperature which causes RF-induced 
birth defects. 

. 
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8 Lary: Most RF induced birth defects occur only aftcr significant ele- 
vation of maternal body temperature. However, there have been re- 
ports of minor developmental deviations, increased embryonicdeath, 
delayed development, and decreased fetal weight in animals exposed 
during pregnancy to levels at or below 10 mW/cm'. 

Numcrous disturbances attributed to RF/microwave exposure 
have been reoorted in endocrine. nervous. auditory. ocular, cardio- 
vascular, hpmatologic. and ~mmunalogical systems in animals. hlany 

' ofthcchangcs noted acrL.rcportcdat levclrat or below tlterurrcnt I0 
mWhm' standard 

Since NIOSH and OSHA measurements indicate that unshielded 
RF heatersand scalers commonly emit radiation in thevicinity of the 
oocrator which far exceeds the current OSHA standard, it is apparent 
that many sealerheater operatorsarebeing exposed to hazardouslev- 
els of RF energy.. . . 

Wcarecurirnrly conducting TL.JCJTCII to dcterminc if pr~trilctcd ex- 
posure of  pregnant rats to laucr intensity ICF radiauon at a lcvcl 
whichcauses nomeasurablerisein body temperaturcisteratogcnicor 
embryotoxic. In addition, cooperative research with teritologists at 
the University of Cincinnati Medical School is being conducted to de- 
termine the mechanisms of RF-induced fetal malformations and 

Villforth: Wehave also undertaken research to determine thc feasibil- 
ity and cost of a full-scale study of the risk of psychological disorders 
resulting from exposure to RF sealer radiation. This study is comple- 
mentary toan effort being planned by NIOSH to rcvicw reproductive 
histories in such exposed persons. . 
Gore: If you hadaprcgnant woman operatingoneof thesemachines, 
would you fccl romfortablc? 
Lsn: Fraltkly. I wouldn't fcel cumfortable at 311.. . . I  can say on the 
basis of my rrsearch and on 111~. basis of an analysis of th~. lilurature 
that if significant heating of the maternal body during pregnancy oc- 
curs. vou run thc risk of havinea birth defect. But I cannot state with 
anv heerce of ccrtaintv that women bcine exoosed to RF heaters and ~~ , -~ ~~ ~~~ ~~, " .  
scalrrr indcud run a significant risk of having birth defects undcr lhc 
conditions in nhirll they arcexposed. In a broadcr renw, not consid- 
ering just the possibility of birth defects, but considering the possibil- 
ity of any health effect, I would not want my wife exposed to the 
radiation. 

T o w a r d  a Regu la to ry  Dec i s ion  

Vlllforlh: Considerine the laree number of sealers alreadv in use. " - 
their long working lifetimes, and the relatively low rateat which new 
sealers are being mannfacturcd, we do not believe that a regulatory 
performance standard by FDA, applicable only to new sealers, would 
be the most effective approach to solving this problem. Another im- 
portant drawback in promulgating a standard aimed at the manufac- 
turer of sealers is that the units are often modified by the user. Thus, 
the most effective enforcement of standards would bc in the work- 
place rather than at the place of manufacture. This is the approach 
taken in the IRLG plan. . 
Gore: I hope that OSHAdoesn't takcagoslowattitudetoit, because 

'we are talking about seridus effccts. 
Cowan: The last impression we would like to leave you with today is 
that we do not consider this a serious oroblem. If wc felt it was not a 
problem we would not be enforcing it.. . . When we rcceivc the 
NIOSH criteria dacumcnt.. . then wc will proceed to reexamine our 
current standard.. . .Iundcrstand it will be presented toussome time 
near the end of the year in December, NIOSH suggests. . 
Lary: Until the NIOSH review process is completed, wc cannot 
predict what maximum permissible exposure levels NIOSH will 
recommend. 

Gore: If [NIOSH] gets it to you by thc end of September, how long 
will it take you to deal with it? To act as a result? 
Walker: 1 don't want to talk in tcrms of months, but it will take us a 
considerable amount of time because we have to do an economic 
analysis. Wc have to examine the whole question of feasibility as re- 
suired by the Act and under the President's executive order. Wc now 
have to cook at the wholccosimenefit question. So thcrcis a lot of ac- 
tivity that will have to take place even before we can go to a public 
hearing and get public input on such a document. 

Gore arks Cownn horv long it will toke OSHA to decide on the mmr 
efficient regulatory option after the NIOSH crirerio documenr is in 
hond: 
Cowan: I would like to ask our cconomirtr.. .Until our economists 
can look at the data orovided.. .to determine what they would have 
to do further. I certainly am not in n pos~tlon to say lrow long it will 
take our cuoooinislr to do a cosvbencfit nnaI)st, uf this issuc or tltnt 
issue. 

Gore: What is your reaction to all this today? - . 

Cowan: My personal reaction is that it is somewhat confusing in 
several regards. Onc is that there seems to be a delay.. .in the final 
compilation ofdata. .  . .Anotherconcern1 have, beingin the position 
I am, is when you start dealing with figures and someone says there 
are20.000 workersnnd, of course when wcrtart talking about signifi- 
cant risk, this is obviously a factor wc have to consider when we have 
2001 30itcmson the plateand we have to pick one or twoor threeat a 
time. One figure is that there are 20,000 workers; our colleagues at 
NIOSH suggest that there are 100,000 workers.. .another one mil- 
lion.. . .We have to determine how broad this problem is. There is no 
question that thcrc is a problcm, and that there is a serious health 
hazard involved in exposure to radiation. . 
Cnrc: In lipl~l d f  thett5timony that you'vcllcard, hlr. Curlis, on bio- 
~.ffe;tjand bared on your own test rcsulti, do youagreeivith thecon- 
ulusion ui NIOSH that t l ~ c r c ~ ,  ascr!ous risk tonperatorr ofrome RF 
heaters and sealers? 
CurtB: In fact, yes. I do. And it is on that basis that we enforce the 
standard under thegencralduty clause, and we have todeclare that we 
feel that it is ascrions risk. And that is our policy and that is my posi- 
tion. 

C u r r e n t  Ac t ion  

Shan~onsky tried to determine wlro hosrheourltority rorequirenranu- 
focrrirers ro supply si~ielding and who ir cur&tly ortempring to en- 
force OSHA standards. Cowon soid thot of lheI.200 OSHA enforce- 
tnenr officers in rhefieldondti~efiveonda holfmillion workplocer to 
monitor, there ore 20 trained equipmCnt inspectors with the oslhority 
to cite and oltoch pe~rolries to monufocturers and ro require them to 
rerroflr equipment. Shomonrky was fruslrared by the OSHA repre- 
senrotiver'explanorio~~~ of why shielding k n o t  nowrequir&ond why 
so  lirrle enjorcemenr hos been done. 
Shamansky: I'm almost flabbergasted. It's frankly shocking. 
Later: 
Shamstuk): Hav~ng probed bchind the surface of your ICuwan'sl 
rlatcmenl. I aotnotnallpleared I'mdisturbud by illat. In fasl, tllerc 
is more form than substance to what you are actually doing in the 
market place where the things are going on. So it's a very nicestate- 
ment, it's very reassuring, if you only read what you are saying. In 
fact, the performance is not very reassuring. 

Vassallo: It is our belief that enforcement ofthe present standards and 
the continued self-monitoring of the industry is sufficient to protect 
users of RF eauioment from harmful effccts unlcss there is evidence . . 
to the contrary. 
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BIOLOGICAL EFFECTS 

M i c r o w a v e s  a n d  t h e  Lens:  A N e w  R e ~ o r t  months, seven days a week, seven hours a day, at two different fre- 
Working Group 35 of the National Research Council's Committee 

on Vision has issued a six-page report, u/ecls o/MicrowoveRadio- 
rion on IheLenr gfrheEye. Among the findings and conclusionsare: 

"Existing evidence does not suggest that microwave fields of less 
than 10 mW/cm3 can induce cataracls." 

"Existine cvidcncc does not sueeest that routine screcninr for - -- . 
cntnracLr of all Air Force pcraonncl norking in thu \lcn~ity of micro- 
wave devices is justif!cd at thts lime." . "hlore research ir nccded to characterize rhr cffccta of lo\v.lu~~cl 
microwave radiation, particularly for chronic exposure." 

"Laboratory research is required to elucidate themechanisms of 
ocular damage from microwave exposure." 

"A well-dcsiened orosocctivcstudv. with carefulmatchingoftest . . 
and control groups, could provide valualrle information about pu,,t- 
blr rfftrtr on humans of l u \ v - l ~ ~ c l  micraua\c cxporure. Houuvor. 
such a study, ifadcquatcly duripned, aould be epensiic."  

"A study of the use of microwave diathermy dcvicer might bc 
useful." 

The Membcrship of Working Group 35 is: Stanley Ballard (Chair- 
man). Universitv of  Florida: Russell Caroentcr. ERR: Stenhen 
Clcxry, JlcdicaICollegeof Vlrginin; Arthur Guy, Unitcrslly of \VASII- 
ington; William Clnm. hludical Collcpc of Virgitlin; I-lcinrich Rase. 
ruttred, Stmford Unitersity h lcd ic~l  School; and hlyron \Vollrarsbt. 
Duke University Medical Center. 

Kcy Dismukcr was the study director. Thc work was done under a 
contract from the Office of Naval Research. Copies are available 
from the Committee on Vision, 2101 Constitution Avcnuc, NW, 
Washington, DC 20418, but supplier are limited. 

qucncies, with and without hot spots, but with equivalent SARs. 
A $130,329 contract from the AF  to Professor Carl Dumcy, also 

of the EE Department, for theoretical and cxpcrimcntal comparisons 
of RF absorption. Predictions from computer models will bc com- 
pared t o  results from experiments using pralnte spheroid and humnn- 
shaped phantoms. The contract, awarded in April, is a continuation 
of previous work, which will allow Durncy t o  extend his calculations 
to the near field. 

A $107,547, one-year contract from the Office of Naval Research 
to Professor Lester Partlow and Larry Stcnsaas of the School of 
Medicine and Gandhi for (i) new work on calcium efflux in mono- . . 
Iayerr cult\~rcs o f  umbr~o!~icchick bra~r~s .Tl~ercnm will uscxquanu- 
tativr autorndiographtc technique (desurabr.d in n forthcoming popcr 
in Btoelecrromojinerrcr), which can mr.Asure quick changer in c~lcium 
concentmtions; (ii) continuation of a study involving the irradiation 
of whole rats and the investigation of the deposition ofmicrowaves in 
the central nervous system. Here the group will look at the heating 
oatterns in different nortions of the  brain at different freauencies and 
dlffercnt ariunlations, calorio~erric measurements of d u d  animal, to 
learn hcat gain data, and studics of thc upt;ikvuf 2-duoxy-D-glucose 
to determine thc pattern ofclectricnl acu\ity i n  thc brain. 

C l ea ry  B e g i n s  N e w  P r o j e c t  
The Office o f  Naval Research has awarded Professor Stcphcn 

Cleary, of Virginia Commonwealth University Medical College in 
Richmond, $110,000 for a 20-month study of cellular effects of  
X-band radiation. Workine with 8-10 GHz onlsed and continuous - 
wave microsaves. Cleary will imrstienlr ;l,mgrs in cell-to.iell corn- 
m o n i c ~ t i o n i n r u l t u r e ~ ~ n d e r  far ficldconditinnr. Heir finisltinguphis 
work with blood cells t o  pursue this new line of research M e m b r a n e  B r e a k  in  C a t a r a c t  F o r m a t i o n  

Professor Abraham Spector and his rescarcl~ grnup at Columbia B ioe f f ec t s  R e s e a r c h  a t  B R H  
Uni$,crsity's College of Phyrl:ianr and Surgeons in Ncu York City IIRH has relenrcd itr An!,aol Re,,on of rhe  Di$irion oflliolopiral 
have refined their model, first proposed approximately two years 
ago, detailing the mechanism of cataract formation in the human lens 
~Proceedin~sofrheNAS. 78. 1892. March 1981). On the bnsis of new 
exoerimen&l siudiea. ~ o e c t a i  nowoostulates that the lens fiber nlas- 
~7~~~ ~ ~ ~. . 

ma membrane may be rtq,rured in thc cataract Icns, in conjunction 
uith the accclcr~lcd oxidation of mcmbranr. proteins 

Spcctor told MicrowmeNews that "any energy sourceofsufficient 
power, including appropriatcly focused microwaves, could polen- 
tially perturb themembrane, andsetoff thesequencedescribed in the 
model." He warned, however, that "I don't know of any evidence 
that microwaves do break the membrane." 

. - 
E//ccfs. Burzos o/l(udioiogtcal Heolrlt, l i rcul  Ycor 1979. OcroDcr I. 
1978-SeprrmDer30, 1979 (HCIS Publication FDA XI-8152. dated June 
1980, but released April 1981). The report includes brief abstracts of  
active research as of September 30, 1979 on ionizing, light, RF and 
microwave radiation and ultrasound, and of epidemiological and ex- 
perimental studies. In many cases unpublished results are presented. 

Among theabstracts are updates on: "TheEffect of  Pr.nata1 Mic- 
rowave Exposure on the Development of  Behavioral Responses in the 
Mouse," "Mutagenic, Chromosomal, and Reproductive Effects of 
Microwaves-Chromosomal Effects of Low-level Microwaves.'' 
"The Effect of  Millimeter Wave Radiation on Induction Phenomena 
in E. Coli." "Evaluation of the Effects of  Lonr-Term. Low-Level 

R e s e a r c h  in  U t a h  Microwave Exposure on the Absorption of ~alci'm Ions Across Cell 
Membranes," and "Effect of 10 GHz Pulsed Electromagnetic Radia- 

The University of Utah has won a number of research grants and lion in E. Cali." 
contracts in recent months. They include: in  "Measured Modulation Waveform of Leakage Radiation from . Approximately $150,000 from EPAfORD to Professors Om MicrowaveOvens," Henry HoandW.P. Edwardsnoa that"lcakagc 
Gandhi and John D'Andrea of the Electrical Engineering Dcpart- radiation from microwaveovens is known to  be low-frequency ampli- 
ment for a four month chronic exposure study of mule rats to tudc-modulated because of the effect of  the modestirrer built into the 
0.5 mW/cm'. 2450 MHz radiation. The rats. exposed seven hours a ovens." # 
day, seven daysa week, willundergo bloodandurineanalyses, as well Thereis also a report of  astudy by Dr. Asim Jamakosmanovic from 
as tests for susceptibility t o  electric shock. The study, begun last Oc- the University of  Sarajevo, Yugoslavia, on the "Effect of Microwave 
tober, will include some dosimetry and computer modeling a t  2450 Radiation on the Nervous System." 
MHz. The report for FY80 is scheduled for November 1981. 

AS153.000grant from the Air Force t o  Gandhi on the bioeffects 
of millimctcr waica. soccificallv 26.5-90 GHz. He will investigate the - 
mutagenic effects of mm waves on E. coli and other biulogical organ- 
isms. Raman and Brlllouin spectra of biologicnl lllolzculer in order to 
understand the mcchnnirm of interaction and thedielectric properties 
of  biological tissues at mm wavelengths. - A three-year, three-phase, SIM),000 (opprox.) NlEHS grant to 
D'Andrca, begun last February, to (i) develop a computer model to 
oredin whole bodv absomtion and local "hot soots" in rats at fre- 
qucncicr in thc range of 300-5,500 MHz; (ii) study acute behalloral 
effects at those frcquencics that crcatc hot spats and thasc that do 
not; and (iii) compare the effects of chronic exposure, three to six 

M e d i c a l  a n d  Legal  S e m i n a r  
HcllLahs. RCAand Raythconjointly aponsoicdaseminar on med- 

ical and 1cgnla~p~;ts ofmicrounvcsat thc llomestead in Hot Springs. 
VA, this >lay 7-8. Ron Pcterson of Bell Labs. the seminar's co- 
organizer with Howard Johnsonof RCAand JohnOrepchukof Ray- 
theon, reports that about 100 lawyers, cnginccrs and doctors attended 
tutorials on thebiological effects of RFand microwaveradiation.The 
seminar was natterned after the New York Institute of Medicine's ..~ ~~. 
April 1979 "S&posium on Health Aspects of Non-Ionizing Radia- 
tion," according to Peterson. The registration fee was $200. 
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USDA Issues  Alert  o n  Cooking Pork  in MW O v e n s  
? 

Uneven microwave heating could fail to kill harmful micra- 
organisms in pork, according to the Department of Agriculture. Pre- 
liminary, unpublished studies by Professor William Zimmcrman of 
theveterinary Medical Research institutcin Amcs, IA, prompted the 
May 8 notice cautioning consumers that ~ o r k  must reach 170DF 
thraughoui to ensure killing lrichinor parasitic worms and othcr 
pathogrntc bxtcria preiunt in a \cry sm~llnumbeiof US I I O ~ S .  Don- 
ald Houston, ndminirtralor o f lh r  USDA's 1:ood Safely and Quality 

' Scrvlce, said thc Department is in thrprocers ofvurify~ngtheresults. 
No cases of illness hare been linked to micro~avr..cooknl pork. 

"Consumers who follow prudent cooking procedures face no health 
hazard." assured ~ a u s t o n .  ~occificallv. USDA recommends that . . 
dishes be rotated during cooking and that meat be allowed to stand 
for several minutes after cooking. In this way, cold spots crcatcd by 
variations in water distribution. uneven deoosition of  microwaves 
and potential blockage by bones in the meat can be eliminated. 

The report was to be the subject of congressional hearings by the 
Goresubcommitteein mid-Mav (seeo. I). but thev weredelaved until . . . .. 
later this summer bccnusc of the preliminary nature of tiie lindings. 

E M P  N e w s  
Electromagnetic pulse radiation was the subject of a flurry of pop- 

ular articles last month. ScienceNewsran a two-part series on EMP: 
"A Sleeping Electronic Dragon," May 9, and "Defensive Stra- 
tegies," May 16, by Janet Raloff. Eric Lerner's "Electromagnetic 
Pulscs: Potential Crippler" was featured in the May issue of IEEE 
Speclmm. Science began u three-part series by William Broad with 
"Nuclear Pulse(1): Awakening to theChaosFactorW in the May29is- 
sue. And Richard Schaffer highlighted EMP vulnerability in the WON 
SIreerJournol's May 29 technology column.They all focus on EMP's 
potential disruption of electronic devices, everything from communi- 
cations networks to power grids and protcctivc "hardening" rtra- 
teaies. - 

In her first article, Raloffstates: "EMP is presumed to be no more 
harmful to humans than a flash of distant lightning." Microwove 
Newsis interested in learnine. about studiesan thebioloaical effects of . - 
EMP. We invite readers to send us relevant scientific information, 

In EMF contract news, the AF Systems Command, Norton AFB. 
CA. is negotiating a contract with EG&G. Albuaueraue. NM. on the . . . 
conrtruction of a l~uriron~al sheltrr sitr for EMP hardness tcsts, and 
the Defense Nuclcar Agency is issuing a RFP on the development of 
lechnical rcponr supporling DYXs EMP sirnulalion tc5t cffccrr . . 
( ~ o m m e r c e ~ u s i n w  Doily, May 18). 

O v e n  Variance 
BRH has granted a two-year variance to microwave ovens used in 

combination microwavc and cleclric or gas self-cleaning ranger, 
manufactured by the Caloric Corn ofTonton. PA (46 FederolRepis- - 
rer 23810, April 28). 

The ovens sold under the names Caloric, Montgomery Ward, 
Sham Electronics and Amana Refrigeration will have three safety in- 
terlocks, instcad of the usual two, aidmay still beoperatcd if thefirst 
two fail, as long as the third and its monitor are functioning. 

BRIEFS 
The latest, semi-annual summary of EPA's agenda of forthcoming 
regulations indicates that a notice of proposed rulemaking on public 
exposure to RFradiation will be issuedin December 1981. witha final 
rule in Dcccmbcr 1982 (46 FedProl Regirrer 23696, Apr~l27). . . .Thc 
FDA is seek~ng nominations for membcrrhip on lhc Technical Elcc- 
tronic Product Radialion Safety Standards Committee (TEPRSSC). 

Thc Committee gives advice on radiation performance standards for 
electionic products. Nominations arcdue July 21. For rnoreinforma- 
lion contact: Zory Glaser, Executive Secretary, TEPRSSC at BRH. 
(301) 443-3429 .... The Air Force Office of Scientific Research has 
awarded Professor Arthur Oliner, of the Polytechnic lnstitutcof New 
York, $290,000 to continue research an  "microwaves, electromag- 
netic theorv and information orocesses". . . .The International Com- 
munications Agency has signed an estimated $75,000 contract with 
the institute of Telecommunication Sciences in Bouldcr, CO, for 
"Radio Propagation Predictions". . . .The Rome Air Development 
Center in NY is seeking R&D proporals on the development of a ter- 
restrial microwave linc-of-sight radio system (Cosltrrerce Businus 
Doill! May 7). ... Thc Bureau of Mincs wants to fund a study on the .. . . 
use of a narrow band pulsed audio tone transmitter to detect and 
locate trapped miners (CBD, May 1). ... The Naval Rcrcarch Lab. 
Washington. DC, is negotiating a contract with Norden Systems. . ~ 

Mclvillc, NY, for measurements related to spurious emissions from 
ANISPS-40B, C&D radars. 

CHINA ADOPTS 50 uw STA~%~ARD 
(conrinued from p. I) 
dard proposed by Dr. Leonard Solon o f  the New York City 
Bureau for Radiation Control in 1978. 

?lvo Chinese scientists, Drs. Huai Chiang and K.C. Yee of  
Chechiang Medical College, toured some of  the leading US 
labs last year. At aseminaron research and standard setting in 
China reported t o  the Bureau of  Radiological Health in Rock- 
ville, MD, last June, Dr. Chiang discussed the then-provi- 
sionalstandard, which Frey understands the Chinese willsoon 
formally adopt with essentially n o  change. Thestandardspeci- 
fies an average power density of 50 uW/cm1 during a six-hour 
workine dav. For  an eieht-hour shift. the exnosure has t o  be - ,  - 
less than 40 uW/cm2, with an integrated dose for a whole day 
of  300 uW.hr/cmz. The maximum exposure can never exceed 5 
mW/cml. The standard makes no distinction between pulsed 
and continuous wave exposures. 

Frey found the Chinese experts well versed in the US litera- 
ture but their labs light on  equipment. H e  also notes that re- 
searchers are doine interestine enidemioloeical studies of  fac- - - .  - 
tory workers. Frey says the Chinese have devised innovative 
medical applications for microwave energy-for instance, 
they are treating uterine cancer with an antenna inserted 
within the uterus during treatment. 

Frey was invited t o  China t o  lecture in various cities on the 
biological effects of microwave radiation. Frey, a prominent 
member of  the hioeffects research community, is well known 
for his work on the blood brain barrier and microwave hear- 
ing. 
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UPDATE LETTERS 

VDTs. ... The Norwegian Labor Directorate has introduced draft 
'' rules that would prevent workers from working in front of VDTs for 
I more than two hourswithout a break, according to theNewScienfisf, 

May 7. The regulations would also require that operators spend no 
more than half their time doing straight input typing, that their eyes 
be checked every two years up to the age of 45, and annually there- 
after, and that high frequency sound be ~liminated.. . .The National 
Research Council's Committee an  Vision is sponsoring a public rym- - posium to be held in Washington. DC. August 20-21, as part of its 
study oftheimpactofVDTson thevisionofworkers. Formorcinfor- 
mation, contact the Committee at (202) 389-6068, Experts from 
abroad will be invited.. . .The HUSAT research rrono at Lourh- - .  . 
borough Unwcrsuy ~n England h s  publlslled the papers presented at 
its second conference. Heulrl#flarord~ of VDB72. SomeSoluhons ru 
the Common Problems, held March 19, and has scheduled a third 
meeting for July 2.A PosifiveApproochfolheFuture.. . .TheHealth 
Advocacy Unit of Toronto's Department of Public Health has pnb- 
lished Heolfh Wfecfs of Video Display Terminals: The Non- 
Rodinlion Problems, by Linda Rosenbaum, May 1981.. . .A-revised 
version, Legislative Document No. 1612, of the Maine VDT bill wnr 
released May 15.. . .A report of the April 24 hearing on VDT safety 
held by the Joint Standing Committee on Labor of the Maine Lcris- . 
lature appeared in thc May 8 issue ofthe GuildReporter.. . .The same 
issue notes that a tentative pact between the Guild and theNew York 
Timesand thcDaily Nea,shas a probision that requires motliloringof 
VDTb and 1 1 1 ~  reporting of the data to thc Guild.. . . .Veanuhile, ac. 
cording to an article in theNew York Times, May 29. Harvey Siegel, 
the Times's safety director, described the paper's policy on VDTs: .~ ~ 

they shouldnot emit any detectablelevelsof RFradiation.Thearticlc 
also outlincd a papcr, delivered at thu AlHA mecling in Portland, 
OR. May 28, by S~rgcl and Ouo White, of Occupationnl Environ- 
mental Hcalth Analysts in Upton. IQY: a survey a1 437 VDTs (I5 
modelr) at the Times, with "sensitive detectors." found powcr den- 
silica indistinguishable from background levels for 420 of them. (No 
mention w& made of the nou infamous I mW/cm' background lcvel 
found by NlOSH in its 1977 survey of the Times.) The 17 machines 
that emitted "low levels" of RF were modified to eliminate thccmis- 
sions. 

Technology .... Xerox Corp. has dropped its Xten project, the 
planned data c ~ m m u ~ c a t i o n s  network for major cities. Despite 
FCC's allocation of 130 MHz for the service at  about 10.6 GHz 
(MWN, February 1981), the company scrapped Xten last month, 
citing economic reasons. .. .A  blue-green laser has successfully sent 
messages from an aircraft to a submerged submarine, according to 
Aviulion Week & Sunce 7echnolozv (May 25). The laser system has . . 
now passed three tests. The Senate addedS20 million to its FY82 bud- 
get, for a totalof $42million, but thisauthorizationmust still win ap- 
proval in a House-Senate conference. The system is described in the 
fifth part of Roland Starkey's series on submarine communications: 
"~lue- ree en ~asc r~a te l l i t ;  Technology: The Search for the Rain- 
bow, " in the March issue of Military Electronics~Communimlions. 
Whether DOD will substitutethenew laser for the ELFantennais still 
an'open question.. . .Dr. F. Kristian Storm's Marnelrode hyoer- . . 
t h ~ r m i a u ~ i t .  s l i l l s r r k i n g ~ ~ ~ m n r k c t  a p p r o v a l ( ~ l P ~ ,  May 1981), is 
described by Denisc Gradv in the Junc Dhcober.. ..Rakcsh Jain of 
~arnegie- ello on ~niversiiy told Science News (May 2) some good 
and some bad news about his research team's workon hmerthermia. . . 
Tests show that glucosetherapy canlower the blood flow ratcandin- 
crease pH differences between normal and cancerous cells, and help 
shrinktumors in rats when used with hyperthcrmia lreatment. u"- 
fortunately, metastases-cancer cells that create new tumors elre- 
where in the body-grow much more w i l y  with the glucose treat- 

To the Edilor: Let me bring to your attention a point of informa- 
tion. In MWN, January 1981. you mention the exchange between 
Chou, el ol. and me about microwave hearing (Science. 209. 1143.5 
September 1980). You noted that we disagreed about the mechanism 
for microwave hcarine. You indicated that we differed in that thev 
rontcndcd the hearing was due to thcrmoacourtic expansion occur- 
ring in the head with consequent bonkconducted acoustic wavcsstim- 
ulatingtl~eoocl~leaand that I contended 11 uas duetothcrmoacoustic 
expansion occurring in the cochlea. That's not quite correct. 

The problem was that Chou, el ol. concluded that they had ex- 
plained the microwave hearing phenomena and that it was all 
wraooed uo. In a oaoer oublished in Science 1206. 232. 12 October . .  . . .  . . .  . 
1979). 1 pointcd out that there wcre five lines of cvidcncc indicating 
that an explanation bascd on thcrmoacourtic expansion in the head 
was not particularly satirfactory and rhowcd that th~. rcwlts of their 
experiments could be attributed to uncontrolled variables such as 
microwave induced vibration in the foam on which thc animal lay. 
However, my key point was that microwave hearing had not been ex- 
olained and wraooed uo. .. . 

A fcw weeks after tl~eexcl~nnge betuccn us appmrrd in Science. the 
Bioclcctromagnctics Socicty Annual Mcctin~ war held in San An- 
tonio. At rhatmccting, Wilson, erol. and Lcbavitrprcscntedevidcnre 
from independent experiments that showed, with same microwave 
energyparketers, that themicrowavehearingphenomenacan beat- 
tributed to specific effects within the cochlea. Thus, it would appear 
that the auestion of the mechanism for microwave hearine is not all - 
wrapped up. 

Allan H. Frey 
Rondomltnc., Inc. 
County L ~ n c  & Mann Roads 
Huntingdon Valley. PA IN06 

To fheEdiloc We have a position available for a research associate 
with an MD or PhD degree and at least two years of clinical, neuro- 
anatomical and neuropathologic training. Knowledge of microwave 
and biological tissue interactions is desirable. 

Dr. Ernest Albert 
Professor of Anatomy 
The George Washington University 

Medical Center 
2300 1 Street. NW 
Washington, DC 20037 

Microwave News invifesletfers from its readers. We ask wrifers lo be 
brief, and we reserve the right fo edit contributionsfor length. 

* 
merit. The result is a shorter lifespan for the rat.. . .The National 
Weather Service has plans to convert itsconvcntional radar ryrtcm to 
Dopplcr radar by 1990 with a 9140 million program (IVuiISrreer Jour- 

~ ~ 

no/, May 29). The new radar would enable forecasters to predict ap- 
proaching tornadoes 20 minutes before they hit, compared with the 
present system which cannot provide an early warning. 

Litlgstloo.. . .Attorneys working on microwave injury cases are 
planning a meetinr at the American Trial Lawvers Association. t a  be . - 
hdd in San Francisco the last week of July. For more information, 
contact Matthew Shafner of  Groton. CT(203) 445-2463 or Sevmour . . .  
Ellison of Snn Francisco. CA. (415) 392-1884.. . .Shafner also reports 
that thcEnecl casc (see MWN. ADA! 1981) is movine slowlv: no trial . . . - 
date has yet been set. 
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. . 
technician's death to microwave radiation exposure. The action a f fms  pre- 
vious rulings from an administrative law judge and a 1981 appeal before a 
state Workers' Compensation Board. New York Telephone is now requesting 
another appeal. 

The case, brought by Mrs. Nettie Yannon in 1975, is the first establishing 
chronic exposure to microwave radiation as a cause of death. Yannon spent 15 
years adjusting microwave relay equipment for the phone company on the 
87th floor of the Empire State Building before being terminated for medical 
reasons in 1970. Yannon died four years later from what his doctor diagnosed 
as "chronic brain syndrome with psychotic overtones due to biological brain 
changes resulting from prolonged exposure to short wave radiation!' (See 
M W ,  April 1981.) 

In its unanimous decision, the appellate division court concludes that there 
was "substantial evidence to establish the necessary causal relationship" b e  
tween Yannon's exposure and the development of an occupational disease 
ending in his death. Addressing New York Telephone's contention that there 
is no evidence of unsafe radiation levels, the opinion states that data on Yan- 
non's exposure are not available and that "the present state of scientific 
knowledge has not advanced to the point where exactitude exists in fixing the 
limits ofhcrowave radiation on th; human body." (See page2 for fuU text.) 

Charles Herndon from the New York Telephone's legal department an- 
nounced that the company will seek an appeal but would not comment on the 

Radiation Control 0fficiahlMeet 
Anew task force has been set up within the Conference of Radiation Con- 

trol Program Directors to investigate model state regulations for non-ionizing 
radiation. Word of the new effort came at the conference's 14th annual 
meeting in Portland, ME, during the week of May 24. 

Among the other items disclosed at the meeting were: 
* The Bureau of Radiological Health (BRH) intends to investigate the pos- 

sible effects of ultrasound on the fetus, according to BRH Director John ViU- 
forth. He said that about 60 percent of all deliveries now use ultrasound to 
diagnose abnormalities. Potential risks include increased fetal activity, 
delayed neural motor response and reduced birth weight. 

* Villforth noted that BRH is having problems publishing technical reports 
due to budgetary pressures. 

* BRH's William Herman reviewed the control of radiation from RF 

I sealers. He said that the machines, though operating in the27 MHz band, give 
off "~arasilic" radiation at hieher freouencies. Interestinelv. in some cases I theseharmonic signals have b&n fouudto be stronger t h i i h e  fundamental 

(continuedp. 3) 



YaniI~n Appeal Decision (continuedfromp. I )  

case while it is before the court. The  phone company has 
maintained that Yannon suffered from pre-senile dementia, 
probably Alzheimer's disease. 

Because the  decision is unanimous, the phone company 
must seek permission from the appellate division to take the 
case t o  the Court o f  Appeals, the state's highest court. Angelo 
Gucciardo, t h e  New York Ci ty  lawyer handling Mrs. 
Yannon's case, does not think there are grounds for  another 
review. 

After the  February 26, 1981, compensation board appeal 
ruling, Mrs. Yannon received $29,000 in retroactive benefits 
from the phone company and an award o f  $45 per  week for  
life or until she remarries. 

Eleased with the  recent decision, Mrs. Yannon said, "This 
has been a long  ordeal, but  at last m y  husband'sdisease will b e  
on the books as an occuoational orobtem!' 

A second suit broughi by ~ r s ~ ~ a n n o n  against RCA, the 
manufacturer o f  the relay equipment her husband used, is still 
in its early stages. Filed in 1976 in the  New York State Supreme 
Court. Richmond Countv. the  $3.5 million action char~es - 
R C A  k i th  breach o f  warranty and negligence. - 

The testimony at the numerous workcrs' compensation hearings, 
both lay and expert, was lengthy and conflicting.Thc Administrative 
Law Judge awarded claimant ber~cfits and the board affirmed, find- 
ing that dcredmt's death resulted from an occupationalradiationdis- 
yasc, one within the meaning of section 3 (subd. 2, p3r. 30) of the 
Workers' Com~tnsation Law. and that said dircasc and his ultimnte 
death wcrc diyectly related to his exposure to microwave radiation 
while employed b i  the New York ~elephone Company. 

On this appeal, we must first consider whether the record demon- 
strates the existence of a recognizable occupational disease identified 
as "microwave radiation sickness" and, if so, whether decedent was 
so inflicted. In order to bc so identified, such a disease must actually 
be caused by the employment and from the particular work the 
employccis performing. It must result from thenaturcofrhecmploy- 
men1 and as a natural incident thereof (Mallcr of Goldberg v. 954 
Marry Corp., 276 N.Y. 313). It cannot be founded upon Iheaggrava- 
lion of a pre-existing condition which is not occupational in nature. 
In other words. "there must be a recognizable link between the 
disease and romedistinctive fcaturcof theclaimant's job" (Molterof 
Delenbeck v. General Motors Corp.. 309 N.Y. 558). 

Claimant's leading expert, Dr. Milton Zaret, provided the board 
with ampleevidcnceaf theexistenceof adisease identified as "micro- 
wave or radiowave sickness." Dr. Zaret's own studies, including 
those performed for the United States Government, and cxccrpts of 
reports from the Warsaw Conference of 1973 which documented the 
diagnosis of such a discase in other countries, substantiate Ihis con- 
clusion. The board was entitled to credit his testimony and that of 
other exncrLs sunnortine this view. 

Text of Appeal Decision 
Claimant is the widow of Samuel Yannon, a former employee of 

the New York Telephone Company, who died on June 10,1974. From 
1955 until the early part of 1968, decedent was a radio technician as- 
siened to a soecial service unit which monitored and reoaired micro- 
wive transtiission units at the employer's Television'Transmission 
Facility located on the 87th floor of the Empire State Building. Ex- 
cept for rareoccasionswhen decedent worked onunits in the field, he 
worked exclusively at this facility on a daily basis, with considerable 
overtime. The tenure of his co-workers nenerailv did not exceed three - 
years. 

Thcre were 25 microwave units at the facilitv. s ~ a c e d  about five 
feet apart, each with its parabolic reflecting dish facing the outer 
glass wall of the building. Protruding from the center of each re- 
flectinc dish was a "fcedhorn" antenna from which microwave 
transmissions could be beamed out to or received from other loca- 
tions. Behind the center of each dish, enclosed in a housing. was a 
kiysuon tube, which was the power sourceof the unit that emitted the 
microwave transmissions. Among decedent's duties was the tuning, 
repairing and aligning of these microwaveunits. Access to the "feed- 
horn" antmnas-wa;by means of a "walkable area'' bctween the 
glass uall of the building and the parabolic reflecting dirhcr, while 
the klystron tubes could be reached from the interior console area. 
The tuning process was performed two or three times each day andre- 
quired approximately 20 minutes on each occasion. The tube emitted 
microwaves as it was tuned, while the antenna was supposed to be 
turned off during such adjustments. One of the crucial questions 
presented, and one which resulted in conflicting views, was the 
amount of microwave radiation to which decedent was exposed; 
whether it exceeded permissible standards and whether those stan- 
dards themselves are within acceptable levels. 

Prior to 1968 dcccdcnt's health was good. However. early that year. 
at the age of 57, he brgan to suffer a drasticdeterioration of his hear- 
ing, sight and coordination to such an extent that he was unablc to 
pcrform his duties, requiring his placement on disability leave. He 
was re!ired on July 7. 1971, and died three years later after a pro- 
longed period of progressive physical and mental deterioration. The 
hospita! records whrrc decedent was confined indicate that he suf- 
fered from an "organic brain syndrome" or a "degenerative central 
nervous system disease" or a "chronic brainsyndrome" of unknown 
etiology. Thcre were, however, references in the record, by attending 
physicians, that decedent's symptomology could be related to micro- 
wave exaorurc. On lanuarv 11. 1975. the claimant widow filed her ~~~ ~-~~~ ~~ .~~ -.., .., .. .., .... ..-....-... ..-.- ~... 
claim for death benefits. contendine that decedent's death resulted ~~ ~ ~ ~ ~ ~ ~ ~ ~ - ,  - - ~ ~ ~ - ~ - - ~ ~ ~ m  - 

from his exposure to microwave radiation. 

-~~ r - ~ ~ -  ~ - r c -  ~ ~ ~ ~ ~ - ~ ~ ~ -  ~~ ~ 

Whether claimant was so inflicted with this disease presents a more 
difficult question. The employer's expens, also emincntly qualified. 
sreadfasrlv mnintaincd that decedent suffered from Alzheimer's dis- ~ ~~~~~~ , ~ ~ ~ ~~~ 

ease which caused pre-senile dementia, retinitis pigmentosa and gen- 
eralied ancriorclcroris. Thir conclusion alro find, amole suooon in 
the record. However, our review is limited to whethe; the; is sub- 
stantial evidence in the record to support the board's decision, not 
whether upon this record the court would have come to a different 
conclusion (Matter of Palerrno v. GaNucci & Sonr, 5 N Y 2d 529). 

The requisite proof that decedent's death was causally related to 
exposure to microwave radiation during the course of employment 
presents another troublesome issue. The employer contends that 
there is no evidence of exposure to unsafe levels of radiation. How- 
ever, the accuracy of the measurements of radiation taken by the 
employer is in issue, as well as the number of microwave units in 
operation when measurements were taken. Moreover, there was en- 
pert testimony that even at permissible levels, exposure over a pro- 
longed period of time could produce long-term harmful effects. 
Here, the exact proof of the amount of radiation to which decedent 
was exposed is not available (seeMafterofMurphy v. BeaunifFibers, 
42 A D 2d 1009). However, the present state of scientific knowledge 
has not advanced to the point where exactitude exists in ruing the 
limits of microwave radiation on the human body. Thir does not 
mean that the testimony of recognized experts should be rejected 
where their views are supported by a record that presents arguable 
issues as to the degree of radiation, as long as there is substantial evi- 
dence to support these views after a study of all the salient material 
available (Matter of Besner v. Kiddie Nucleor Lab., 24 A D 2d 1045; 
Matter of Matthews v. General Elec. Co., 2 A D 2d 621; Matter of 
Znepfeiv. du Ponf deNernours& Co., Inc, 284 App. Div. 693, affd. 
?nu N V  ofin -"> ...-.* "-,. 

Finally, upon the entire record and with the assistance provided by 
the applicable presumption, we conclude that there is substantiaj evi- 

pensation Board. 

Opinion per Kane. J. 
Mahoney, P.J., Sweeney, Casey and Mikoll, JJ.. concur. 

Statc of New York Supreme Court 
Appellate Division, Third Judicial Department May6,1982 
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BOOK BVIIEWS 
Robert 0. Becker and Andrew A. Marino, Electromag- clearly written account of the massive antenna system'sevoiution and 

netism and Life. Albany, NY: State University of New York the stormy politics surrounding it. Successively known as Sanguine. 
Press, 1982,211 pp., $33.50 (hardcover), $10.95 (paper). Seafarer and finally ELF, the project has met strong opposition on 

Becker and Marino present a comprehensive review of the influ- ecological grounds in proposed host states since 1968. 
ence of electromagnetic fields (EMFs) on living systems. Beginning The authors maintain that "the ELF experience is an example of 
with an overview of the scientific and political history of bioelectrical the bewildering technology and mammoth bureaucracy that threaten 
phenomena, they go on to discuss what is known about intrinsic and to obliterate democratic decision-making." Advocating citizen in- 
natural EMFs, and the effects of man-made EMFs on the nervous, volvement, they use ELF to show how government functions and 
endocrine, cardiovascular, hematological, immune and reproductive how the public can influence its decisions. 
systems. 

The authors, well known for their work on regeneration, develop 
the hypotheses that intrinsic EMFs control biological functions, 
while natural EMFs convey information to living organisms. Arti- 
ficial fields, meanwhile, act as stresson-stimuli that elicit acommon 
physiological, adaptive response. In this well-referenced book, 
Becker and Marino argue that "the present abnormal electromag- 
netic environment can constitute a health risk!' . 

Arthur D. Bloom, ed.. Guidelines for Studies of Humon 
Populat ions Exposed to  ~ u t a g e & c  a n d  ~ e p r o d u c t i v e  
Hazardr. White Plains, NY: March of  Dimes Birth Defects 
Foundation, 1981,163 pp., $10.d0. . 

In 1980, people living near Love Canal were driven into a frenzy as 
scientists argued about the validity of a study that showed that they 
had an increased incidence of damaaed chromosomes. The studv 
turned out to be a dud. Inan effort toavoid future confusion. a con- ~~~ ~ ~~ ~ ~ 

ference *as organized to set up someguidelinesan how to dosuchin- 
vestigalions. This volume is the producr of that meeting. 

Today, at a time when a number of clusters of birth defects and 
miscarriages have been reported among VDT operators, there is 
growing anxiety about what in fact constitutes a significant grouping 
of adverse effects. This book could serve as a tutorial for those unini- 
tiated in midemioloeical research. One chanter. "Guidelines for Re- ~~ ~ ~~~ ~ r ~~~~~~ "~ ~~ . . 
productive Studies in Exposed Human P ~ p u l a l i o ~ , "  is especially 
useful: it explains, in simple English, the different typcr of studies, 
the "normal" incidence rates for major malformations, the statistics 
of sample size and many other key issues. . 

Lowell L. Klessig and Victor L. Strite, The ELFOdyssy: 
NationalSenrrity Vem EnvimnmentalProtection. Boulder, 
CO: Westview Press, 1980. 310 PP., $27.75. 

. 
John N. Ott, Light, Radiation & You. Old Greenwich, CT: 

Devin-Adair, 1982, 174 pp., $14.50. 
Those who have read Ott's orevious book. Health andLieht. will 

find themselves on familiar bound. Ott a&ounces his abjectke at 
the outset: he wants to take decisions about lighting away from the 
janitor and piace them firmly "under scientific control!' He cites ex- 
amples of what he calls maliilumination (exposure to light which has 
biologically important wavelengths missing), the potentiating effects 
of visible radiation on drum, hmeractivity caused by fluorescent . ~ .. 
liahts and the bealina Dower of full s u e c t ~ m  light. one intriauina - - 
hypothesis is that fetaimonitoring equipment &n weaken muscles. 
thus forcing a Caesarian birth. 

- 

Some readers may be put off by 011's chatty and anecdotal style, 
and there is much here that probably will not stand up to the rigors of 
the scientific method. But Ott is no doubt correct in his view that 
s~ecific wavelengths have specific biological functions and that these 
will soon be theiubject ofgreater experimental scrutiny. . 

Ronald T. Pretty, ed., Jane's Weapon Systems, 1981-82. 
12th edition, 1006 pp., $140.00. 

R.J. Raggett, ed., Jane's Military Communications, 1981. 
2nd edition, 629 pp., $125.00. 

Both volumes are published in the US by Jane's Publishing, Inc., 
New York, NY, and distributed by Franklin Watts, Inc., New 
York, NY. 

These areextraordinary reference books. They areindispensable to 
anyone trying to sort out the different kinds of military radar and 
communications systems now in use all over the world. Each system 
is described in detail. includina ooeratina characteristics (such as fre- - .  

Klessigand Slrite use the history ofthe Navy's proposed ELFcom- 
- 

qucncy, power and waveform), use, manufacturer and history. The 
municalionr system for rending messages to submerged submarines indexes make it cary to find any listing, and both volumcs are pro- 
as acasestudy of cilizenac1ion.The book provides an inlerestingand fureiy illustralcd. 

Radiation Directors (contlnuedfromp. 1) 

at 27 MHz. A possible explanation is that the fundamental 
may he better controlled inside the machine. It adds u p  to  a 
"very tricky" measurement problem, Herman said. H e  also 
reported that the National Institute for Occupational Safety 
and Health (NIOSH) had found average exposures of 591 
V/m a t  the operators' necks and 1.04 A/m a t  their chests. The 
highest readings were 2500 V/m and 13 A/m. 

* The Environmental Protection Agency has sponsored a 
study, Identification of Potential Human Study Populations 
foiNon-Ionizing Radiation Health Effects, to  help in future 
epidemiological research. The contractor, JRB Associates of 
McLean, VA, pinpointed eight such groups and outlined the 
pros and cons of each. The study is now being peer reviewed. 

0 NIOSH's William Murray said that the agency had not 
yet been able to set up an epidemiology of  W scaler workers. 

Robert Watkins of Massachusetts' radiation control pro- 
gram explained the state's reasoning for  deriving public ex- 
posure standards from occupational standards. H e  said that 
they had considered a factor of ten but had found that it  
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would have too great an  impact, and had therefore settled o n  
a factor of five. The state will soon propose a frequency- 
dependent population standard of  ZOO uW/cm: at its most 
stringent level. (See MWN, March 1982.) 

The new task force o n  model staie standards, chaired by 
Robert Hallisey of the radiation control program a t  the 
Massachusetts Department of Public Health, is the radiation 
control directors' third group dealing with non-ionizing 
radiation. This new effort complements the radiation direc- 
tors' on-going work o n  model standards for laser safety. 
Charles Tedford of the Arizona Radiation Regulatory Agency 
heads one o n  measurement and instrumentation; and 
Lawrence McDonnell of the Wisconsin Department of Health 
and Social Services is in charge of  a group ;hat is studying set- 
ting priorities for radiation-emitting consumer products. 

Some 325 radiation officials from 49 states attended the  
meeting. Only the radiation director from Idaho was unable 
to  come to  Maine because of  restrictions o n  out o f  state 
travel. The briefing on RF sealers was requested by a number 
of states including Vermont, which asked for assistance in  
evaluating RE hazards. 



ASME Dec i s ion : lmpac t  o n  Voluntary 
S t a n d a r d  Se t t ing  C o m m i t t e e s  

In a decision that could have wide ranging impact on all vol- 
untary standard setting organizations, the United States 
Supreme Court has ruled that the American Society of 
Mechanical Engineers (ASME) is liable for the actions of its 
committee members. The Sunreme Court supported a lower 
court's finding that the ASME had violated the antitrust laws 
when a member of one of its technical committees had "suc- 
cessfully used his position within the ASME in an effort to 
thwart" a competitive challenge. 

The case was brought by Hydrolevel Corp., which began 
comnetine. with McDomell& Miller. Inc., (M&W for a share 
of the market for water boiler safety devices in the 1%0's. 
Members of a subcommittee of the ASME's Boiler and Prcs- 
sure Vessel Committee worked with M&M executives to dis- 
courage customers from buying Hydrolevel's product. 
Hydrolevel eventually went out of business and all the parties 
to its suit alleging violation of the antitrust laws settled except 
for the ASME. - 

Under the court's ruling, the society is now liable for treble 
damages under the Sherman Act. The district court entered a 
judgment against ASME of more than $7 million; whether 
this amount will in fact he awarded will be decided later. The 
ASME has some 90,000 members and an annual budget of 
approximately $12 million a year. 

The ruling has caused a chill within voluntary standard set- 
ting organizations. Most of the standards dealing with non- 
ionizing radiation are set by such bodies. Whether the deci- 
sion would affect committee work on health and safety is not 
clear at this time. A number of experts contacted by Micro- 
wave News thought that the impact would be determined by 
future litigation. 

Eric Herz, the executive director and general manager of 
the Institute of Electrical and Electronic Engineers (IEEE), 
expressed "serious hope that we can do things in such a way 
that we do not discourage volunteer participation." He said 
that the IEEE would review its procedures in order to see if 
improvements were needed. 

William Rockwell, legal counsel for the American National 
Standards Institute (ANSI), issued a statement which read in 
pan: "It is clearly evident that the Hydrolevel case is not an 
indictment of voluntary standards development or accredita- 
tion. It is confmed to <he question of theauthority of volun- 
teer committee participants to interpret a standard and thelia- 
bility of the deve~opi~g group for such actions." He went on 
to note that ANSI has already revised its procedures to pre- 
vent such cases. 

Justice Ham, Blackmun wrote the majority decision for a . ~ 

divided court. He concluded: 
When ASME's agents act in its name, they are able to 

affect the lives of laree numbers of neonle and the com- - . . 
petitive fortunes of businesses throughout the country. 
Bv holdine ASME liable under the antitrust laws for the 
antitrust iiolations of its agents committed with ap- 
oar& authoritv. we recomize the imnortant role of 
ASME and its agents in the-.economy, and we help to cn- 
sure that standard-settine. oreanizations will act with care 
when they permit their agents to speak for them. 
The six-to-three decision in American Society of Mechani- 

cal Engineers, Inc., v. Hydrolevel Corp. was issued on 
May 17. 

Mul tnornah Coun ty  Delays S t a n d a r d  
Multnomah County, OR, has delayed adopting a radiofre- 

auency/microwave exposure standard. The County Board of 
commissioners decided not to approve a draft ordinance set- 
ting criteria for siting broadcast antennas in unincomorated 
~u l tnomah ,  next toPortland, because of concern over po- 
tential health hazards. To avoid placing new transmission 
towers in urban areas, allowed under the proposed rules, the 
hoard has suggested creating an antenna farm in the unde- 
veloped D i e  Mountain area. 

The draft ordinance submitted to the board last month by 
the county planning commission would have set exposure 
limits at 200 uW/cm2 for 30-300 MHz, rising to 1 mW/cm2 
for freauencies above 1500 MHz and to 20 mW/cmZ for those 
below ~ ' M H Z .  New broadcasters would have been required to 
share towers because of a lack of suitablelocations and an an- 
ticipated increase in demand for transmitters. 

According to Larry Epstein of the commission staff, by 
clustering sources only two new towers would heneededin the 
next five to ten years. Epstein said putting towers on Dixie 
Mountain could cause transmission losses that would be ex- 
pensive to overcome. The Federal Aviation Administration 
has declared that the site would pose hazardous radiofre- 
auencv interference nroblems for aircraft. . . 

The planning commission must now expand its six-month 
effort to develoo a standard that can win hoard a ~ ~ r o v a l .  In . . 
the interim, the county is continuing its moratorium on ap- 
olications for new facilities. The freeze was imoosed last De- 
cember when thecounty decided to commissionstudies on the 
environmental impact of transmission towers. (See MWN, 
January/Fehruary 1982.) The board has scheduled hearings 
for June 8 and 15. 

S w e d i s h  Physiotherapists:  P regnancy  S t u d y  
An epidemiology of female physiotherapists suggests that 

exposure to non-ionizing radiation during pregnancy can 
increase the incidence of malformations and fetal death. 
The statistical finding is only "borderline," according to the 
researchers; they warn that it may only he a random 
phenomenon. 

Dr. Bengt Kallen and Gert Malmquist of the Department of 
Embryology and Dr. Ulrich Moritz of the Department of 
Physical Therapy at the University of Lund in Sweden re- 
viewed the histories of 2.043 infants born to 2,018 women b e  
tween 1973 and 1978. Then they studied the 37 women who 
had seriously malformed or  perinatally dead infants, in- 
vestigating their use of X-ray, shortwave, microwave, ultra- 
sound and electrostimulator equipment during pregnancy. 

While as a group the women had fewer problem preg- 
nancies than statistically expected, the researchers did find 
that "there are indications of a higher degree of shortwaveuse 
(and perhaps of ultrasonic waves also) among those females 
who gave birth to a malformed or perinatally dead infant!' 
No data on radiation exposure were available, nor was it pos- 
sible to separate exposure to ultrasound from shortwave 
radiation. Microwaves were used so rarely that no inferences 
on their potential hazard could he drawn. 

Writing in the MarchIApril Archives of Environmentof 
Health, the Swedish team notes the possibility that "repeated 
exposure to non-ionizing radiation in the form of shortwaves 
(and perhaps also microwaves) could slightly increase the risk 
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for fetal damage," but that "it is difficult to reject, without 
further discussion, the finding as a random phenomenon!' 

Congress:  Glenn Bill, RFI a n d  Radio Mart i  
The subcommittee on energy, nuclear proliferation and 

government processes of the Senate Committee on Govern- 
mental Affairs beld bearings on Senator John Glenn's 
ID-OHI Federal Radiation Protection Act of 1982 (S. 2284) 
bn ~ ~ k l 2 9 .  The bill would set up a Federal Council dn ~ad ia :  
tion Protection and a Federal Conference on Research Into 
the Biological Effects of Radiation to coordinate regulation 
and research resoectivelv. (See MWN. Mav 1982.1 . . 

Witnesses werc split dn ;he merits of the proposal. For iu- 
stance. the General Accountine Office's J. Dexter Peach suo- 
ported the measure while ~ssGtan t  Secretary for Health dr. 
Edward Brandt spoke against it. Some, like Robert Minogue 
of the Nuclear Regulatory Commission, thought that the 
Dresent Interaaencv Radiation Research Committee could ef- 
iectivcly dcal ;;ithihe proposed conference's mandate. In his 
comments suooonine the bill. Warren Sinclair of the National 
Council on ~ i d i a t i i n  protection and Measurements asked 
that the scope of the proposed council and conference include 
non-ionizing radiation. 

Both the chairman of the subcommittee and the committee 
have been asked to schedule a mark up for the bill. No 
resoonse has vet been received. 

 he ~ o m ~ u n i c a t i o n s  Technical Amendments Act of 1982 
(H.R. 5008) was reooned out of the House subcommittee on 
ie~ecommuhcatiois, consumer protection and finance on 
May 5. An amendment was approved that authorizes the 
Federal Communications Commission to set "minimum per- 
formance standards for audio and visual electronic eauio- . . 
ment to reduce their susceptibility to interference from radio- 
freauencv enerav." Parallel lanauaae is contained in Senator 
~ a r &  ~bldwater's (R-AZ)  bill-(^: 929). The measure was 
scheduled to go before the Committee on Energy and Com- 
merce on May 27, but was delayed until early June. 

The telecommunications subcommittee beld bearings on 
Radio Marti on May 10. On May 20, the subcommittee voted 
to prohibit the Reaaan Administration from usina AM fre- 
quincies for broadcasting information to Cuba. lfihis is ap- 
oroved bv the full committee. Radio Marti would have to use 
ihortwav; frequencies. 

S a t c o m  S t a t i o n s  Booming in N e w  York 
Work will soon begin on three major satellite communica- 

tion stations in the New York City metropolitan area. Home 
Box Office (HBO) has won approval for its station in Smith- 
town on Long Island. The City Planning Commission is ex- 
pected to act favorably on an application by Hughes Aircraft 
to build the first station of its new Galaxy communication 
system in the Spring Creek section of Brooklyn. And a joint 
venture between thk Port Authority of ~ e w - ~ o r k  a n d ~ e w  
Jersey (PA) and Menill Lynch to develop a huge "Tele~ort" 
complix Staten Island is in the of &sembl& the 
necessary approvals. 

The PA-Merrill Lynch plan is by far the most ambitious, 
calling for at least ten receive and transmit antennas on a 
350-acre site on Staten Island, witb connections via a fiber op- 
tic cable to Jersey City, NJ, and the World Trade Center in 
downtown Manhattan. The complex will have the capability 
to communicate witb all satellites in the Northern Hemi- 
sphere's orbital arc. The legal details of the "partnership" be- 
tween Merrill Lynch and the PA are in the process of being 
negotiated. 

Merrill Lynch's Stanley Welland predicted that the satellite 
antenna farm would serve a wide range of clients including 
broadcast networks, cable TV, banks, and financial institu- 
tions. Joseph Milano of the PA said that construction on 
Staten Island could begin as early as late this summer, with 
services beginning next year. Expansion would continue over 
the next decade. 

Representatives of Hughes Aircraft presented their case for 
the first station in their new domestic communication net- 
work at a hearing before the New York City Planning Com- 
mission on May 19. According to the environmental impact 
statement, the maximum public exposure would be 1-2 
uW/cmz a t  the property line. (See MWN, April 1982.) Peter 
Berle, an attorney and the former head of the state's Depart- 
ment of Environmental Conservation, called his client's 
review "the most comprehensive analysis that has ever been 
done." He said that the radiation levels would be "far below 
any known standard!' 

Speaking for the city's Public Development Corp., Jed 
Marcus said that "any neighborhood would be proud of the 
Hughes project!' Commission approval is expected in June. 
Huehes onlv needs oermission from the citv's Board of 
Estimate before construction can begin. 

The Smithtown Board of Zoninc! Aoneals annroved the 
building of up to seven 45-foot ant&& for H B O ~ ~  Suffoik 
Countv. Lona Island. on Februarv 11. The site will be con- 
nected-;~ theGu~f+  western build& in midtown Manhattan 
bv a combination of microwave line-of-siabt and cable relavs. 
Jbhn Rosenblum of Telspec in ~ a u p ~ a u g e ,  NY, said tbat his 
radiation analysis indicated that the maximum radiation 
exposure, estimated on a worst case basis, would be 
10.9 uW/cmzat the HBO property line.The board hired John 
Baum of Brookhaven National Laboratory to review the 
HBO application. 

The cable entertainment company bad originally planned 
to build the station in Rockaway, NJ, but gave up in the face 
of strong community opposition. (See MWN, January 1981.) 
Scientific Atlanta is expected to build the station for HBO. 

IRPA Occupat ional  Exposure  Guideline 
The International Nou-Ionizing Radiation Committee of 

the luternational Radiation Protection Association (IRPA) is 
circulating a review draft of its occupational exposure stan- 
dard for 100 kHz to 300 GHz radiation. The frequency-de- 
pendent guideline proposes a 1 mW/cm2 limit for exposure to 
10 MHz-I GHz radiation and recommends u p  to a tenfold 
additional safety factor for general population exposures. The 
committee also recommends tbat "under allcircumstances ex- 
posures should be kept as low as readily achievable!' 

In the other frequency ranges, the proposed levels are: 
25 mW/cm2 for 100 kHz-1 MHz: 10 mW/cm2 for 1 YHz- 
10 MHz; and 5 mW/cml for 1 GHz-300 GHz. For all fre- 
quencies, a six-minute averaging time for measuring expos- 
ures is suggested. 

The IRPA guideline closely parallels the new ANSI stan- 
dard, exceDt tbat the exoosure limit for different freoueucv . . 
bands chages as a step function rather than as a continuous 
function of freauencv. The draft claims the steo aooroach is - .  . -. 
"more desirable from a compliance viewpoint!' 

No recommendation is made for a oeak oower limit for ra- . . 
diation with a pulse width on the order of milliseconds or less. 
The committee does advise. however. that "oulsed reoetition 
rates at extremely low freq"encies (8116 ~ z f a n d  inte-ttent 
exposures repeated with the same frequencies should be 
avoided!' 
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UPDATES 
-- 

Biological Effects.. . . Dr. JoeElder ofEPA's Environmental Biology 
Division reports that he has received four reviews of Dr. William 
Morton's study, which found a correlation between three types of 
cancer and RF/MW radiation among residents of Portland, OR. (See 
MWN, Jauuary/February and May 1982.) On the basis of these re- 
views, Elder has asked Morton to "extensively revise" and resubmit 
hisstudy. No newtimetable has yet been worked out. Elderrefused to 
comment on the study itself.. . .A new draft of EPA's health effects 
document, Biological F,ffects of Radiofrequency Radiation, will be 
ready for review by the agency's Scientific Advisory Board (SAB) this 
summer. As soon as it goes to the SAB, it will be available to the 
public. The document will be the basis for EPA's "guidance," or 
recommended safety level, for public exposures to RF/MW radia- 

.tion. The formal notice of an intent to issue a guidance is still wait- 
ing for Administrator Anne Gorsuch's approval .... The papers 
presented at the Festschrift for Professor Herman Schwan, held in 
November 1980, have been published in Volume3, Number I of Bio- 
elecfromagnetics. The collectioo, The Interaction ofAcourficaland 
Eiecrromagnelic Fields with Biological System, edited by Shiro 
Takashima and Elliot Postow, is also available as Volume 86 ofProg- 
m in C I i n i ~ l  and Biological R e r e a ~ h  for 528 from Man R. Liss, 
Inc., IS0 Fifth Avenue, New York, NY IOOII.. . . EPAis ntgoiating a 
contract with researchers at the University of Illinois, Urbana, on the 
effects of whole body and local exposure to  microwaves on local 
tissue blood flow. Dr. Kenneth Holmes of the Department of 
Veterinary Biosciences and Dr. Richard Magin of the Department of 
Electrical Engineering are the joint principal investigators. They will 
use 2450 MHz radiation at both thermal and subthermal levels, 
though the exact power densities have still to be worked out.. . . Drs. 
Norman Rosenthal and Thomas Wehr at the National Institute of 
Mental Health have found that exposure to visible light - special 
bright lights-can relievedepression, according to an item in the May 
21 WoshingtonPosl. Thelights fooled the participant sinto thinking it 
was still summer in the middle of winter, helping them fight off what 
the researchers have called "gray sky syndrome." 

Commonlealions.. . .The FCC has allocated 3 MHz of spectrum 
soace for one-wav oaginn svstems. The recent action makes room for .. - - .  8b oapinc channels in the 929-932 MHz band.. . . Commission rules ~~ .~.-.~.- ~~~ ~ ~ .-- ~ ~~ 

for low-power tclcvision are in the May 18 Federol Regirrer (47 FR 
21468). ... In response to petitions from the Local Digital Distribu- 
tion Company and Satellite Business Systems, the commission has re- 
considered its spectrum allocation decision for digital termination 
systems (DTS) (seeMWN. Februarv 1981). DTS ~owerlimits are now 
chculated bvLwer  soecfral densiiv rather than absolute oower. So ~ ~~ ~~ ~. . . ~~ 

f u  29 applicants are rceking DTS licenses.. . .The interconnection. 
which phone companies will provide for cellular systems operated by 
non-wireline companies, will be discussed at an FCC public meeting 
June 16. Contact the commission's Tom Gutierrez a t  (202) 632-6450 
for details.. . .The Justice Department has filed for a partial stay of 
the FCC's authorization for cellular radio service. The deoartment 
asked that the commission accent aaalications on June 7 &olanned ~- ~ ...- - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ..-~ r~ ~ ~ C C  ~ ~ 

but be restraint4 from processing those from local phone companies 
until completion of a icgal review.. . .AT&T, GTE, MCI Communi- 
cations. LIN Broadcasting, Associated Communications Coq. and 
Western Union are among the companies seeking licenses.. . . Metro- 
media Inc. is acquiring Radiofone Coq .  and plans to finance the 
radio paging operator's cellular action. ... The May 10 Eleclronic 
News reports on joint ventures among radio common carriers for cn- 
try into cellular markets. Up to $20 million in start-up costs may be 
required for a single market .. . .Away from the cellular front, GE 
wants 9 MHz of the 900 MHz band for personal radio communica- 
tions services (PRCS). A "base" station tied in to customers' home 
ohoner and a "mobile" unit installed in their cars would allow 
drivers to make calls 5 to 15 miles from home. GE is seeking a mass. ~~~ ~- ~~~~~ ~ ~~~~~- ~ ~ - ~~~~~~~ ~~ ~~~ - 
general consumer market with a system priced at around $4 CO.... 
Stock market quotcr sent ria FM radio will soon flab across hand- 
held receiver display screens. Dataspeed Inc. of San Francisco plans 
to introduce a small gadget in December that can receive all prices 
from major stock exchanges in 70 seconds. 

Comoatibilltv & Interference.. . .The Bureau of Mines is wonied 
about the possibility that communication and control devices, in- 
stalled to improve safety and productivity, may interfere 4 t h  each 
other. The bureau has issued a RFP (J0123038) to identify those de- 
vices, including mining machines, shuttle cars, conveyor systems and 
radio communication systems, which may interact. The contractor 
will develop solutions to minimize any harmful RFI.. . .The FCC has 
acted favorably on a petition by the Computer and Business Equip- 
ment Manufacturers Association (CBEMA), which sought certain 
exemptions from RFI verification procedures. The FCC decided to 
allow the operation of Class A and B computing devices at trade 
shows and at the manufacturer's site prior to  verification ofcompli- 
ance with the commission's RFI regulations. Class A devices, gen- 
erally large mainframe computers, can also be tested a t  the users' 
sites; Class B computers, such as personal computers, were not ex- 
empted however. The CBEMA petition was filed on December 8, 
1980; the commission issued its decision on March 22.. . .Inverters 
that convert DC from solar cells to AC emit radiation over a broad 
frequency range which can interfere with AM radio reception. An 
item in the May IS ScienceNewscites tests performed by NBS's John 
Adams that ipdicate photovoltaic cells will probably need shielding .... The FCC is seekinn further oublic comment on rules to alleviate 
interference caused b;noncominercial. educational FM stations in ~~~~~~~~~~ ~~-~~~ ~~~ 

the 88-92 MHz b i d i o  the operation i f ~ h a n n e l 6  (82-88 MHz) in 
the same area. Far more information contact FCC's Gordon God- 
frey, (7.02) 632-966 0, .  . .The commission is also soliciting comments 
on how to implement the agreement reached on AM broadcasting at 
the 1981 Rio deJaneiro conference. See47FR 18009, Apri127, orcon- 
tact Louis Steohens. (202) 632-7792. on leeal issues or L a m  Olson. . . .  . - 
(202) 2563394, on engineering matters.. . .Cornsearch, Inc.. of 
Reston, VA, is now offering free literature on "lnlerference Protec- 
tion for CableTV Systems from Low Po\rer TV Station%" For more 
information contact: Jerry Schulman, (703) 620-6300. 

Em.. . .Science magazine's William Broad took his arguments 
against increased funding of space weapons in the face of EMP 
threats to the oped page of the New York Times (May 13).. . .The 
piece prompted a reply (May 23) from Frederick Jacobs, who, basing 
his views on articles in the January 18 and March IS Aviation Week 
ond Space Tethnologv, believes that DARPA is now aware of the 
EMP problem and addressing it. Jacobs is a freshman at the Uni- 
versity of Chicago.. . .The papers to be presented at the July 23 Con- 
ference on HardenedEleerronics andRadiation Bchnologv at NeUii 
AFB, Las Vegas, NV, will be published in a special issue ofthe Jour- 
nalof DefenseRerearch.. . .The Army CoustruclionEngineering Re- 
search Lab in Champaign, IL, is looking for a contractor to revise 
technical manuals on the effects of EMP with emphasis on protection 
and shielding. 

Government.. . . EPA has announced the appointment of a new 
director of its Office of Radiation Pwgrams. Glen Sjoblom, the as- 
sistant director for environmental controls in the naw's reactor oro- ~ ~~~~~~~ ~ ~~~ ~ 

gram, will soon rephcc Dr. Gordon Burley, ullu ha beeit 5 e ~ ' n g  as 
tllc office's acting director since the departure of Dr. David Roren- 
baum.. . .At OSHA, Dr. R. Leonard Vance has been named the head 
of the Directorate of Health Standards Programs..Vance, a chemist 
and lawyer, was an assistant attorney general in Virginia. Hereplaces 
Dr. Bailus Walker, who resigned last year.. . .An NTlA spokes- 
woman said that there have been no new developments on finding a 
new home for ERMAC. NTIA wants to trnnsfer the responsibility for 
coordinating federal activities on the bioeffects of RF/MW.radia- 
tion, but it is not clear who, if anyone, will pick up theadvisory com- 
mittee's work. (SeeMWN, May 1982.) Meanwhile, the HouscEnergy 
and Commerce Committee approved an FY83 budget of $13.4 mii- 
lion for NTIA while the Senate Commerce Committee supported the 
Reagan Administration's request of $12.4 million. Aconfwencecom- 
mittec will settle the difference; a compromise of$12.9 million is ex- 
pected. The extra $500,000 would be allocated to continued funding 
of NTIA's public telecommunications program, contrary to the ad- 
ministration's plan to phase it out.. ..On another front, NTIA is 
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- 
soliciting proposals for a study to see which parts of its Spectrum 
Management and Federal Systems program can be contracted out to 
the private scctor. Thc Electromagnetic Campatability Analysis 
Center which is onerated by the IIT Rcscarch lmtitutc for DoD is one 
examole of such outside assistance. Solicitation No. SA-82- 
RSB-6029 was issued May 6 . .  . . BRH's Technical Electronic Product 
Radiation Safety Standards Committee (TEPRSSC) is once again 
looking for new members to fill four vacancies coming up on 
December 31. Those persons nominated last year but not elected will 
be reconsidered. New nominations are due by July 12. For more in- 
formation contacf: Dr. Zory Glaser, (301) 443-3429. 

Lltigation.. . .A local citizens group in Coventry, CT, has filed suit in 
the state's Superior Court to block a relay transmission tower pro- 
pored by US Telecommunication Systems, an  ITT snbsidiary. Citi- 
zens Aeainst the Tower is aooealine the town Zonine Board of Ao- - .. - - 
peals' April 20 approval for the 20-watt facility because of concern 
over potential radiation health hmrds .  Lawrence Bates, thcgroup'r 
attorney in Coventry, has also requested a temporary restraining 
order to prevent construction until the case is settled. A hearing on 
the request is scheduled for June 16. According to ITT's attorney, 
William Hall, the company has offered to delay construction plans in 
exchanee for droooine the restrainine order reouest and ouicklv tak- 
ine the-case to c&t This summer. The ~oven i rv  site is one o i  four - ~~~ ~~~~~ - ~~ ~~~ ~~ - ~~ ~~~~~~~ ~ ~. ~~ ~ 

~~ ~~~~ 

lowers being planned to link New Jersey and Boston. Hall explained 
that "the company is anxious for spcedy disposition of thc case so 
that the whole system can be built!' ITT has already completed a 
system with over 100 towers between Houston and New Jersey. At 
zoning board hearings last month, Dr. Herbert Pollack testified 
as a medical consultant for ITT and Dr. Sol Michaekon aooeared for . . 
the board. 

Medleal Applications.. . . Francis Smith of the Department of 
Nuclear Medicine at the Aberdeen Royal Infirmary in Aberdeen, 
Scotland, reports in theApril24Lancef that no short or medium term 
ill-effece have been found after the examination of 548 patients and 
healthy volunteers, ranging in age from two weeks to 84 years, with 
an NMR imager. The imager used was designed and developed in 
Aberdeen. He believes that NMR imaging is a "safe technique at the 
magnetic fields used for imaging and that it does not cause any ill- 
effect.". . .Dr. Ian Pykelt, a member of the research team on NMR 
imaging at Massachusetts General Hospital in Boston, has written a 
review article, "NMR Imaging in Medicine,.' for the May issue of 
Scientific American.. . .An "electric Band-Aid" could speed up the 
healine of wounds. accordine to a oresentation bv Oscar Alvarez of 
the ~nyvcrsity of ~ i t ~ s b u r g h  ichooiof~edicineaithe~ocicty for In- 
tertigativc Dermatology meeting in Washington. DC, and reportedin 
the May 22 Science News. An clcctrodc made of silver impregnated 
cloth, which was placed over surface scrapes, reduced the healing 
time from 4.6 to 2.9 days, compared with no treatment. More work is 
needed before any f i m  conclusions can be reached. 

Ovens.. . .Congressman Richard Ottinger's (D-NY) subcommittee 
on enerm conservation and oowei of the House Committee on 
Enerev and Commerce held he&nes on DOE's decision not to set ef- ". -~ ~ ~~ ~~ ~ ~ ~~~ ~~ 

ficiency standards for appliances, including microwave ovens, on 
May 21. (See MIVN, May 1982.) Ouioger, with the suppon of50 co- 
sponsors, has introduced H.R. 6202, which would amend IheEnergy 
Policy and Conservation Act to eliminate the preemption of state 
standards. Ottinger attacked DOE's analysis supporting the "no 
standard" approach as "manipulated" and an example of "voodoo 
economics!' His position was supported by a recently released GAO 
report, Appliance Efficincy Standards: Issues Needing Resolution 
by DOE(GAO/EMD-82-78. May 14,1982), which concludes that the 
basis for DOE's proposal is "highly questionable:' Representatives 
of DOE testified that the agency's position was that "mandatory 
federal standards would olace unnecessarv restraints on manu- 
facturers." The ~ssociation of Home ~dol iance Manufacturers ~~ ~ ~~ ~~~ ~~~ 

(AHAM) endorsed the DOE decision, arguing that the marketplace 
would accomplisli the goal of energy efficicncy.. . .Meanwhile. DOE 
cancelled its May 11-12 public hearing in Chicago on the standards 
due to lack of interest. Only two requests to speak were submitted 
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and both parties agreed to participate at the hearingr in Washington, 
DC, scheduled for May 18-21.. ..The Society of Plastic Industries is 
sponsoring aseminar onmicrowave ovencookware on July 26as part 
of the annual meeting of the International Microwave Power Insti- 
tute to be held in San Diego, CA. (See conference calendar.) . . .AHAM reports that shipments of microwave ovens were down 
13.4 percent in April compared to April 1981. Factory shipments for 
the year now s t u d  at 1,213,100, more than 10 percent fewer than last 
year. 

Radar.. ..Dr. Jack Verona of the Defense Intelligence Agency testi- 
fied on technology transfer from the US to the USSR before the per- 
manent subcommittee on investiaations of the Senate Committee on 
Govcmmenlal Affnirs an May 3. Hc argued that Soviet radar de- 
velopment was hastened by US lend-lease equipment sent after World 
War 11, the unclassification of MIT Radiation Laboratory's volume 
on radar theory and the acquisition of American microcir- 
cuitry. .. .Stephen Johnson published areply toThomas Amlie's arti- 
cle on thedangers ofover-reliance on radar (sceMWN. Anril1982) in 
the Mav IEE Soecfrum.. . .Science ~ewi fea tu res  a reiort on ihe 
accuracy of police traffic radar in i u  May 22 issuc.. . . ~ h ;  Rome Air 
Development Center at Griffir AFB. NY, is negotiating a contract 
with Raytheon Co. for a feasibility demonstration of HI: radar. 

- .  
Satellite Cornrnunlcations.. . .The FCC voted to cut off oromsine 
new applications for orbital sloe at a mecting last month. To avoid 
dclay in ass~gning slots, it will now consider only theten applications 
already in for approval. New applications will be processed as a s e p  
arate group.. . . Most people would not buy a new television to get a 
better qualitypicture, according to astudy by Frank N. Magidkso- 
dates. On May 17, Broodnrrfing magazine reported that this survey 
supports a push by United States Satellite Broadcasting, a direct 
broadcasting services applicant, for allocating spectrum to DBS 
rather than high resolution TV.. . .COMSATrs Satellite Television 
Corporation (STC) is making plans for a DBS satcom station in Las 
Vegas.. . .Meanwhile, FCC approval for the company's DBS satel- 
lites is pending.. . .Tandem Computers Inc. and American Satellite 
Co. have ioined forces to market Infosat. a svstem for sendine com- . . " 
puterizcd information via satellilc. An anirlt in the May 13 Wail 
Sfreer Journal repons that the system will bcavailable next year.. .. 
On the same day, the Journal examines the policy issues surrounding 
satellite links between the US and Canada. Growing commercial de- 
mands for communications senices have prompted US satcom oper- 
ators to request thelinks. which are now not permitted.. . .TheMay 3 
Aviafion Week and Space Technology details features of the new In- 
telsat V1 satellites.. . . Hughes Communications International will 
build Australia's first satcom system. The company recently signed a 
$175 million agreement with Aussat Proprietary Ltd., the national 
satellite company.. . .The FCC has approved COMSAT's plans for 
six satcom stations in Micronesia and the Marshall Islands. 

Standards.. . .Approval of the new health and safety RF/MW stan- 
dard is still under consideration at ANSI .+ . .On another front, ANSI 
is seeking comment on a new standard, RecommendedPracfice for 
fheMeasuremenf of SpuriousEmissio~ fromLand-MobileCommu- 
nicafion ~ansmifters (No. BSWIEEE 377-1980). It covers defqition 
ofterms, controlled test conditions. test apparatus and test methods 
in the range 25 MHz to 1000 MHz. For a copy send $6 to: Board of 
Standards Review, ANSI, 1430 Broadway, New York, NY 10018. 
Comments are due July 13.. ..ANSI has also published a 16page 
booklet, Directory of Infernafional and Regional Standards 
Oeanizafions. Send $3 to the ANSI Sales Dept.. . .The International 
Electrotechnical Commission has issued a technical report on 
Mefhods of Measuremenf of WidebandNoireRadiafed from Motor 
Yehicles- Appendix A: Measuremenf and Performance Specifica- 
tions for a Standard NAD Measurin~ Eauiomenf -Aooendk C: . .  
0,er/& Mefhod for Asessing Receiver Degrodarion in r k ~ r e s e n c e  
o/lmpuLriveNoire, PubliwtionNo. 489-9, Section2. Acopy isavail- 
able for 67 from the ANSI Sales Dept. The IEC has also proposed a 
number of amendments to the International Special Committee on 
Radio Interference's Publication No. 14. For moreinformation, con- 
tact ANSI. 
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Technolog,. . . .A team from the Johns Hopkins University School of 
Medicinedescribes the useof I kV/cm clcclricpulses for 50microrec- 
onds to fuse 3T3 cells in monolayer culture, in the April 30Seience. 
The researchers proposed that "transient pore formation and encrgi- 
wtion of cell membranes brought about by the electric field are re- 
sbonsible for the fusion of cells in close contact.". . .A satellite SYS- 
Gm using pulse-doppler radar could control global air traffic in the 
next century, according to  designers at the Aerospace Corp. in El 
Segundo, CA. The system is described in the May 17EiectronicNews. ... The US A m y  Armament R&D Command in Dover, NJ, has an- 
nounced three new contracts for the development of railgun tech- 
nology. Negotiations are being conducted with Sandia National Labs 
in Albuquerque, NM, GT Devices of Alexandria, VA, and Vought 
Corp., of Dallas. TX. 

VDTs.. . .A summary of VDT radiation test results from Dayton T. 
Brown is duein June. The firm bas been testing units used by Darleen 
Weiss. a VDT operator who sought workers' compensation for catar- 
acts allegedly induced by radiation from the terminal. (See MWN, 
October 1981.) ... Canada's Radiation Protection Bureau retests of 
Bell Canada VDTs reported to emit X-rays have found nothing. Bur- 
eau director Dr. Ernest Latoumeau said that the high readings taken 
hv the comoanv last vear were the result of nrocedural errors. ... A 
VDT safel; biil introduced in the ~assach;rc l t r  legislature is not 
likely to be considered this yar .  (SccMWN, April 1982.) A spokes- 
woman for the House Committee on Commerce and Labor that had 
begun review of House Bill 2910 said the measure would probably be 
reintroduced next year.. . .The city of Toronto has agreed to grant 
women working on VDTs alternate work durinp. uremancv. The on- 
tion is part of; contract between the city andihe iocai.79 of the 
Canadian Union of Public Employees. 

Ete.. . .Bernard Schwartz, the chairman of Lord Corp., has given 
the City College of the City University of New York $165,000 to  set 
up a microwave laboratory at its School of Engineering. The money, 
which will be used to buv eauioment. is a steo toward establishine a . . .  - 
major center for microwave research at CCNY.. . . Physicists at Stan- 
ford University, CA, believe they have finally detected a magnetic 
monopole, a single north or south magnetic pole. The discovery is 
causing much excitement and promises to  intensify the search by 
other scientists.. . .Dr. Merle n v e ,  one of the leading developers of 
radar, died in Betbesda. MD. on May 20. 

To the E d i t o r :  Unon readine vour reoort o f  our work 
("Low-Intensity ~ u l i e d  ~ a g n e t k  iields ~; imulale  Release of 
Noradrendine." M W .  Mav 19821. there is one inaccuracv I 
would like to correct. YOU state that "they suggest that weak 
magnetic fields could damage the  surface o f  cell membranes" 
whiist we stated that "irreversible membrane damage has 
not  occurred!' 

We were able t o  draw this cooclnsion because we designed 
p a n  o f  the protocol to  specifically check this possibility.- he 
observations that elevated Mg** levels inhibit the stimulated 
release and that prior exposure t o  our magnetic field does not 
alter high Kt stimulated release both strongly suggest that the 
stimulation we observed is of  the normal vesicle mediated 
stimulus coupling pathway found in these cells. Indeed, we 
believe that reversible co-operative interactions between sur- 
face bound glycoproteins may well mediate this response, 
which is a model that has been developed by Ross Adey in his 
recent publications. 

Richard Dixev -~~~ 

Department  o f  Medical Electronics, St. ~ a r t h o l o m e w <  
Hospital, West Smithfield, London EClA 7BE, England 

Microwave News invites letters from its readers. We ark writers to be 
b r i d  and we reserve the right l o  edit contributions for length. 

COWERENCE CALENDAR 
June IS-17: IEEE MlT-S Inlemolional Micmwrme Sympon'um, Hyall 

Rcgcncy Holcl. Dallas, TX. Contact: J.R. Griffin. Tcnnr l~~lrumentr, hlnil 
Stap3432. POBox405. Lcuirvillc, TX75067. On June I8 immrdlntely after lhc 
confcrcnrr. Ihcrc wll be a on-dav workrhon on MedccolAoobcotronr o l N e r -  . ~~~~ ~ ~ ~ - e  ~~~~~ - ~. 
lmmogneli Energy. Contact: D; Gordon Short. BSD Medical Corp.. 420 
Chipcta Way, Sall Lake City, UT 84108. 

June %July 1: CoRference an Peeision Eiectmmognelic Memrements. 
University of Colorado. Boulder, CO. Contact: Roben Kampcr, National 
Bureau of S t a n d d ,  Boulder, CO 80303. 

June 28-July 2: 4th Annual Biwlectmm(~gnetir~ Sociely Meeting. Beverly 
Wilrhirs Hotel, Bwcrly Hills, CA. Contact: BEMS, 1 Bank Streel, Suite 307, 
Gdthenbuw, MD 20878. 

J u l y  20-22: IEEE Annul Conference on Nuclear ond Sparp Rodtortan U- 
l e is ,  C a w 5  Palace, Lar Vcga. NV. Conlael:A.Orhaa, Jr.. Div.21U. Ccnlcr 
for Rndinlion-Hudencd hlicmclcelrosics. Sandia Nationd Labomton. Albu. 
querqur. NM 87185. This mrrting sill bc folloued an July 23 by the ~bnlened 
Eleerronim ond Radiolion Trrhnology CoRf~nncr hortcd by the Defcnre 
Nuclear Agmcy. A Sencl wcurily clasrifiralion ir rcquircd to attend. Cantnct: 
Dirmor, DNA, Alln: ISSOlBorbarv Pcrkinr, Washington. DC 20305. 

July lS-30: 17th A n n 4  Symposium of the I n l e r n o l i o n o l M ~ ~ m ~ ~ v e  Power 
Imrilute. TownandCaunlry Hotel, San Diego. CA. Contact: IMPI. 301 Maple 
Avc. W.. Tower Suite 520. Vicnnn. VA 22180. 

Augusl 11-13: 4th Annual Satellile Communimriom Usm Codennn .  Rc- 
gcncy Inn. Denser. CO. Canlilrt: SntrlliteCommunimlionr Magaine. 3900s. 
Wadworth Bl\d.. Dmvcr, CO 80235. 

Auwn 1618:  1st Annual Meeling ol lhe Soeiery ofhfogasnelicRsononn in 
Medicme. Borlon, hlA Contact: DedccConcin. NMR Labomlary. Rrrwrch 
MI. hlarschuretu Gcnrrd Horpitd. Borlon. MA 02114. . Seplunbcr 5-11: World Conprw on Medico1 Phjrirs and B,amedrcal En- 
pincenng, including thc 13th Internoliono1 Conjprenre on hiedimi and Bio. 
logiml Engineering and the 6th lnlernaionol CoRfe~enn on Medical Phydrs, 
Cangrur Ccnter. Hamburg. Gcrm~y. Conlxt: MPBE 82. Congrrrr Organlza- 
tion. PO Box 302363. D-~OLW Hamburg 36. Fedcrd Republic of Germany. 

September 610: 7th Coliaquivm on Micmwve Cammunlcotion, Budaperl. 
Hungary. Contad: Ssrslnriat of the 7th Microcoll, H-152.5, Budapeal 114, 
POB 15. Hungary. 

September 8-10: Internalion01 Symposium on Eleclmmognelic Compolibili- 
ly. Marriott Holcl, Santn Clam. CA. Contad: Dr. Andrew Nalbcndian, 20617 
Dcbbie Lane, Saratoga, CA 95070. . Seplember 13-17: 12th Eumpeon Micmwllw Coderence, Helsinki, Finland. 
Contaa: Prot M. Tiuri, HelEinki Univerrily of Technology, Radio Lab, 
Otaknari SA, 0214) 5poo IS. Finlmd. 

Scptcmbcr 14-16: 4th lnlemorron~l Wworkrhop on B~omognrlrm. Romc. Ita- 
ly. Contact: Dr. G. Spirru. IrtitutodiEleltraniw drlloSta!oSobdodrlC.N.R.. 
ViaClncto Romano. 4200156, Romc, lldy. . Scptrmbrr M21: 4th Annual C o d e n n e  ofrhr IEEEEngmeenng m M e d -  
cine ond Biology Sorielj: Mmolt Holrl, Philadclphia, PA. Conlact: Dr. 
Alfred R. Potvin. Dcpmmcnr of Biomcdicd Enginmring. PO Box 19138. Uni- 
\crrily of T a u ,  Arlington. TX 76319. 

kplembrr M U :  2nd Annual hieling oflhe BioelectricRcpotr ondGrowrh 
Society. Olford. Englmd. Conmcl: Dr. B.F. Sirkcn, Wcnncr Grcn Rarach 
Laboratory, Univcrrity of Kenlueky. Lcxingron. K Y  40506. - Scptcmbcr U-24: 35th Annual CoRferenre on Engineerin8 in hf~dicine ond 
Bioiow, Slmiou Holel. Philadelphia, PA. Contnrt: ACEMB. 4405 Eat-War 
Highmy. Suilc 210, Bcthudo. MD 20814. 

(ktubcr 2628: In Inlernalional Sjmpmium on Medlml Imaginp ondlmog~ 
Inlerprerorian, Bnlm. W a l  Gcrmany. Coaaer: Dr. Judith Prcuitt. c/o IEEE 
Compul~r Society. PO Bor 639. Silvrr Spring. AID 20WI. 
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Pulsed Magnetic Fields: 
Conflicting Results 

Low frequency magnetic fields are becoming a focal point for bioef- 
fects research. One of the major objectives is to replicate the experiments 
of Dr. Jose Delgado, who has shown that very low intensity, pulsed 

_magnetic fields can have a dramatic effect on a developing chick.embryo. 
scientists are anxious to repeat and explain Delgado's experiments be- 
cause, if confmed, his results could shed new light on how radiation 
interacts with living systems and could force a major reassessment of 
radiation hazards. 

At least three research groups are hying to replicate Delgado's experi- 
ments, with varying success. One team has failed, another has partially 
succeeded and a third will start work later this summer. In addition, 
workshops to exchange research ideas are being planned and funds are 
being set aside to allow scientists on both sides of the Atlantic to visit 
each other's labs. 

/Jelgado's Experiment 
In 1982, Delgado and his associates at the Centro Ramon y Cajal 

Hospital in Madrid, Spain, showed that pulsed magnetic fields at fre- 
quencies of 10, 100 and 1000 Hz can have a "consistent and powerful" 
effect on the growth and development of chick embryos at intensities 
ranging from 1.2-120 milligauss (see MWN, March 1983). In a follow-up 
study, Delgado's group concluded that pulse shape wuld be the decisive 
parameter for determining whe'ther magnetic fields modified embryonic 
development, though the precise mechanism remained unknown (see 
MWN, November 1983). (confinrredonp.2) 

EPA Delays Decision on 
Releasing RF//MW Guidance 

The Environmental Protection Agency (EPA) has delayed the 
release of its proposed radiofrequency/microwave (RF/MW) radia- 
tion exposure guidance, which was scheduled for this month. In the 
first official statement to indicate rule making may be abandoned, 
EPA Assistant Administrator 'Joe Cannon announced in early June 
that the agency is considering a number of options for the guidance, 
including putting it on ice. 

As we go to press, agency officials would only say that an active 
"internal debate" is in progress and that a decision should be 
reached later this summer. 

Meanwhile, the Office of Research and Development's report on 
RFIMW bioeffects has received final approval from EPA's Scieu- 
tific Advisory Board. The document was prepared as the basis for 
standard setting (see standards Update, p. 12). 



Magnetic Fields (conrinuedfromp.1) 

Miller Falls 
Dr. Morton Miller, of the University of Rochester in New 

York, has completed his attempts to duplicate the effects 
reported by Delgado. "We found absolutely nothing," he 
said in a telephone interview. Miller studied only the two 
highest frequencies (100 and 1000 Hz) and the two highest 
intensity levels (12 and 120 milligauss) used in Delgado's 
original experiment. Professor Edwin Carstensen of the 
university's department of electrical engineering and Sandra 
Maffeo, a lab technician, collaborated with Miller on the 
study. Miller is with the department of radiation biology and 
biophysics at the Schwl of Medicine and Dentistry. 

Miller used 0.5 millisecond pulses with rise times of ap- 
proximately 10 microseconds. 

He noted that the study had been run "blind," but that 
there was one difference between his set up and that of 
Delgado's. The eggs in the two experiments had different 
orientations with respect to the coils. Thus, according to 
Miller, the induced electric fields in Delgadols eggs were 
"slightly higher." 

Miller expressed disappointment about coming up 
emotv-handed. "I haven.? a clue why we did not get any . . 
results in comparison with De~~ado'smassive effects." he . 
said. 

A paper describing Miller's results has been accepted by 
the Journal o f  Anatomy, the same journal that published 
Delgado's two papers. In it, the Rochester team concludes: 
"Our failure to replicate the results of [Delgado's] earlier 
report cannot be said to invalidate that work. It does imply 
that if there are effects of magnetic fields on embryogenesis, 
they must be very subtly related to the conditions of expo- 
sure. In view of the obvious importance of the observations, 
we strongly encourage other independent investigators to try 
to replicate the observations." The paper should appear 
later this year. 

Mlld's Partial Success 
Dr. Kjell Hansson Mild, of Sweden's National Board of 

Occupational Safety and Health in Umea, has had some 
success where Miller failed. In a telephone interview from 
Sweden, Mild said that he had detected the Delgado effect: 
"We seem to have confirmed the same general trend, but 
with a lower rate of malformation." Mild noted that the 
effect he observed was statistically significant. 

In his original paper, Delgado reported that nearly 80 
percent of the eggs developed abnormally when exposed to 
pulsed magnetic fields. Mild said that he was finding an 
abnormality rate of about 30 percent. He added that more of 

the control eggs in his experiment were developing nur- 
mally than in Delgado's. 

There was at least one minor difference between Mild's 
and Delgado's experiments. Mild pointed out that, "We 
have slightly different techhiques for preparing the em- 
bryos." 

Mild used a 10 milligauss peak field, with pulses that 
were 0.5 milliseconds wide with 40 microsecond rise and 
fall times. The pulse repetition rate was 100 pulses per sec- 
ond (100 Hz). 

Mild said that he is preparing a short communication 
describing his results for submission to Bioelectromgne- 
tics. 

EPA-NIEHS' Attempt 
The third attempt to repeat Deigado's experiment will be 

made by a team from the Environmental Protection Agency 
@PA) and the National Institute for Euvironmentiil Health 
Sciences (NIEHS) in Research Triangle Park, NC (see 
MWN, January/Feb~ary 1984). According-to the current 
schedule, the study will begin later this summer. 

Before the power is tumed on by the EPA-NIEHS team, 
EPA's Richard Tell and Dr. Ezra B e r m d  will visit, Del- 
gado's lab in Madrid. "I want to understand all of Delgado's 
field parameters before we start," Tell said. The EPA trip 
will be sponsored by the Officeof Naval Research (ONR). 

According to ONR's Dr. Michael Marron, Dr. Tom Roz- 
zell has visited Delgado's lab and was impressed with what 
he saw there. (Rozzell is on a two-year assignment at ONR's 
London office.) Using funds from ONR's visiting scientist 
program, the Navy is planning to fly two of Delgado's asso- 
ciates to the US later this year. 

CW Fields 
Dr. H.B. Graves would also like to t ~ y  to repeat Del- 

gado's experiment. He recently completed a study in which 
he exposed some 20,000 chicken eggs to continuous wave 
(CW) 60 Hz fields ranging from 100 V/m to 100 kVlm, and 
found no effects on a large number of end points, including 
growth, body weight and behavior. The study was spon- 
sored by the Electric Power Research InstiNte (EPRI). 

Graves, who is a professor of biology and poultry science 
at Pennsylvania State University, said that he had asked 
both EPRI and the US Department of Energy (DOE) for 
funds to attempt a Delgado replication with no success. "I 
feel like the Delgado study has implications that are too 
important to ignore," Graves said in a telephone interview. 
"We must seize upon this to try and understand how such a 
signal can couple with a living system." 

Dr. Rob Kavet at EPRI told Microwave News that the 
institute has no immediate plans to fund a Delgado-type 
study because that kind of pulsed signal does not show up in 
transmission line environments. 

Graves opposed this view. He maintained that, "It's an 
error for EPRI not to fund a replication, If Delgado's effect 
is robust, it has implications for utilities and many other 
industries." (Miller said that his study had been supported 
by DOE and the Empire State Electrical Energy Research 
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Corp., a consortium of New York state private utilities 
modeled after EPRI.) 

Why is Replication Difficult? 
A number of scientists were asked why they thought it 

was so difficult to repeat De1gado7s experiment. A common 
reply was that Delgado had not provided detailed descrip- 
tions of his study design in his published papers. For in- 
stance, in his f i t  paper. Delgado does not specify the rise 
time of the pulses he used, a variable he claims in his second 
paper may be the "decisive parameter. " In that latter paper, 
he_ reported finding a maximum effect with a rise time of 42 
microseconds and an intensity of 10 milligauss. 

Although Miller and co-workers claim to have attempted 
a replication of Delgado's experiment, they used a different 
pulse shape with a 10 rather than 42 microsecond rise time. 

If Delgado's hypothesis that there are windows in the 
teratogenic effects of electromagnetic fields prov_es to be 
correct, the differences in pulse shape and field intensity 
could be decisive. 

Others suggested that a number of variables could be 
critical: the orientation of the exposed eggs to the Earth's 
magnetic field, the temperature at which the eggs ate incu- 
bated and the way the eggs ate handled during the course of 
the experiment. Mild speculated that, "There may be some 

Microwave News reaches a select audience of specialists in 
non-ionizing radiation, and you can too. Advertise in Mic- 
rowave News classifieds. Rates start at $50 for 1/32 of a 
page, $95 for ll16 and $175 for 118. For information or to 
reservespace, call us at (212) 725-5252. 

Health Hazards of Electromagnetic Fields 
This new report reviews basic aspects and all latest research 
from ELF to microwaves, includiig 60 Hz power installa- 
tions. Practical advice on health/environmental impacts. 
$60 plus $2 postage (US). Robert 0. Becker, MD, Star 
Route, Lowville, NY 13367. 

A Guide to FCC Equipment Authorizations 
The updated second editlon of the original book by William 
K. Roberts, former Assistant Chief Engineer of the FCC. 
Tells what type of authorization is required for your pmduct 
and the procedure to use in obtaining FCC authorization. To 
be released in the second quarter of 1984. Send check or 
p.0. for $79.50 to the EMXX Corp., 6706A Deland Drive, 
Springfield, VA 22152, (703)451-4619. 

L VDTHealth and Safety 
VDT News is the resource for reliable, up-to-date informa- 
tion on VDT health and safety. Coverage includes research, 
legislation and resources. Order today ($18/year for individ- 
uals [personal check required], $35/year for institutions.) 
Orders must be prepaid. Send to: VDT News, PO Box 1799, 
Grand Central Station, New York,NY 10163, (212)725-5254. 
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other parameter that we are not controlling for." 
According to Marmn, Rozzell noted in a report on his 

visit to Delgado's lab that he had been told that the orienta- 
tion of the exposed eggs to the Earth's magnetic field is a 
clucial variable. Neither Miller nor Mild took this factor 
into account in their experiments -because it is not cited 
in Delgado's papers. 

Delgado was in Sweden in May, and Mild met with him. 
Mild reports that Delgado is now exposing live, pregnant 
rodents to pulsed magnetic fields and investigating changes 
in the brain chemistry of the embryos. 

Workshops 
ONR's Marmn told Microwave News that he is consider- 

ing organizing a workshop on low frequency fields for this 
fnll 

In addition, there will be a symposium on "Magnetic 
Fields and Biological Systems" on the evening of July 15 at 
the Bioelectromagnetics Society (BEMS) meiiting in At- 
lanta, GA. Among the papers to he presented is a review of 
preliminary attempts by Tell and co-workers to duplicate 
Delgado's results. 

Delgado, Mild and Miller wil1,not be at the BEMS con- 
ference; Mild and Miller are planning to attend the Hanford 
ELF symposium in Richland, WA, in early October.@ 

Announcing theMicrowave News Rekarch Sewice 
To help our readers stay on top of legislative and regulatory 
developments, Microwave News now offers a research ser- 
vice. For a small fee, our staff will obtain and send you 
copies of legislation, regulations and other important docu- 
ments. Resource areas covered include: power lines, state 
exposure standards, government reports and VDT health 
and safety legislation. 
The cost for this service is $0.25/page with a minimum of 
$3.50 per document, plus postage. Rush orders cost $0.401 
page. We also will do in-depth research for you at $20.00 an 
hour. 
For a list of available materials or for more information, 
write Microwave News Research Service, PO Box 1799, 
Grand Central Station, New York, NY 10163, or call (212) 
725-5252. 

Tell a Friend AboutMicrowave News. 

People who read Microwave News are impressed by the 
thoroughness of our coverage. That's why we want you to 
tell a friend about us. From DC to daylight, our coverage of 
EMCiTW and bioeffects is unparalleled. The wealth of 
news and resources in every issue may be just what your 
colleagues need to stay up-to-date. So spread the word. 
Send us the names of your colleagues and we will send them 
a free copy of Microwave News. PO Box 1799, Grand 
Central Station, New York,NY 10163, (212)725-5252. 

- 3 



HIGHLIGHTS 
Computers on AircraB: 
RFI More Likely 

New test results from the Federal Aviation Administra- 
tion (FAA) and the Boeing Aiilane Co. indicate that elec- 
tronic devices can interfere with an airplane's navigation 
and communications systems. According to Frank White, 
the chairman of a study panel investigating the potential 
dangers of radiofrequency interference (RFl) aboard air- 
craft, "There is now a definite possibility for N." 

Although two incidents of RFl aboard aircraft have been 
fipolted, concerns over interference have been discounted 
by experts. Nevertheless the Radio Technical Commission 
for Aeronautics' (RTCA) Special Committee 156 (SC156) 
on Potential Interference to Aircraft Efectronics Equipment 
from Devices Carried Aboard, under White's leadership, 
has been pressing computer manufaC~rers, aircraft com- 
panies, airlines and government agencies to genZrate data 
on the nature and scope of the problem (see MWN, October 
1983 and April 1984). 

In a memorandum prepared for the next meeting of 
RTCA SC156, Boeing reported that measurements made 
aboard one of its 757s indicated "that devices radiating at 
the specification limits produce interfering signal levels far 
above the receiver sensitivity threshold and therefore are a 
potential interference threat." Boeing concluded that, "In 
view of the resul ts... we cannot rely on the inherent shield- 
ing of the aircraft fuselage to provide sufficient shielding 
effectiveness to protect airborne receivers from levels per- 
mitted for a class B device." 

Previous FAA tests had shown that there was little likeli- 
hood of interference when the radiating source was placed 
in the aisle of the plane. More recent FAA measurements 
confirmed the Boeing findings: the mean minimum path 
loss for a radiating antenna against the window and in the 
aisle is 51.41 and 59.12 dB respectively. These new findings 
could affect the use of computers and other electronic de- 
vices on airplanes; as Boeing wrote to RTCA, "it is not 
practical to restrict the use of personal computers to those 
sitting in aisle seats." 

In another memorandum to RTCA, David Hanttula of 
Apple Computer argues that the immunity of aircraft elec- 
tronic equipmeut to RFl has not yet been fully charac- 
terized. "We must know what the immunity thresholds of 
the equipment are," he told Microwave News. Hanttula 
also wants RTCA to characterize the "interior elec- 
tromagnetic ambients" aboard aircraft "to determine what 
RF levels are present without the presence of carried aboard 
electronic devices." (Hanttula is leaving Apple as of June 1, 
hut he said that he plans to attend at least one more SC156 
m ~ t i n g . )  

When asked in a telephone interview how serious the WI 
problem might be, RTCA's White answered that, "We must 
see if the signnls are strong enough and stable enough to 
cause RFI." To that end, White wants committee members 
to carefully characterize potentially interfering emissions. 
He added that the FAA and Boeing tests reflected worst case 

rather than actual operating conditions. 
More data will be generated before the next SC156 meet- 

ing on June 12-13. As White put it. "We have a lot of 
learning to do and I'm not drawing any conclusions yet." 

Vannon v. RGA Suit Continues 
The widow of a former New York Telephone radio tech- 

nician has successfully appealed the dismissal of her $3.5 
million product liability suit against RCA. Mrs. Antoinette 
Yannon alleges long-term occupational exposure to micro- 
wave radiation caused her husband's illness and eventual 
death, a claim for which she won workers compensation 
benefits (see MWN, April 1981 and June 1982). RCA's 
motion fordismissal will now bereheard. 

Samuel Yannon worked on microwave relay equipmeut at 
the Empire State Building for 15 years before being trans- 
ferred to another site in 1968. The phone comphny forced 
him to retire in 1971 for medical reasons. Yannon died in 
1974. 
Mrs. Yannon's New York State workers compensation 

case was the first to present "substantial evidence to estah- 
lish the necessary causal relationship" between exposure to 
microwave radiation and occupational disease ending in 
death. The cumnt product liability case, however, will be 
much more difficult to win. Should RCA's motion for dis- 
missal be denied, Mrs. Yannon must then prove that her 
husband's condition was causally linked to radiation expo- 
sure and that RCA, as the manufacturer of the equipment he 
workedon, was at fault. 

In an April 30 decision, the Appellate Division of the 
New York State Supreme Court, Second Department, in 
Brooklyn reversed a July 1982 ruling by Supreme Court 
Judge Richard Goldberg which granted RCA's motion for 
dismissal based on the statute of limitations (see MWN, 
July/August 1982). A new hearing on the motion will be 
scheduled before the Supreme Court, Richmond County, for 
some time this year. 

The key issue in this pre-trial action is whether Samuel 
Yannon was mentally capable of filing suit in 1968, the last 
year of his exposure to radiation. RCA maintains he was 
legally sane, and that therefore the statute of limitations had 
expired before Mrs. Yannon filed suit in 1976. Mrs. Yannon 
claims that by 1968 her husband was suffering from 
"chronic brain syndrome" caused by radiation exposure 
which left him incapable of managing his own affairs or 
defending his legal rights (see MWN, April 1982). 

Brian Shoot, one of the attorneys representing Mrs. Yan- 
non, told Microwave News that she has a good chance of 
defeating RCA's motion at the next hearing. The appellate 
court ruling will allow Mrs. Yannon to submit important 
evidence which was disallowed by Judge Goldberg. Shoot 
is a member of the New York City law firm of Schneider, 
Kleinick and Weitz, which was hired by Mrs. Yannou's 
personal attorney, David Paufly, to handle the appeal and to 
act as trial counsel. 

RCA refused to comment on the case. 
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Mom-Union Fractures: 
PEMFs Ine~ect ive?  

Preliminary results from the first double-blind study of 
the efficacy of pulsed electromagnetic fields @ E m s )  for 
the treatment of non-union bone fractures indicates that im- 
mobilization without weightbearing may be more effective 
than PEMF therapy. 

In the May 5 issue of Lancet, a team led by Dr. A.T. 
Barker of Sheffield University in England reports interim 
results on their study of tibial fractures that suggest that 
"conservative management of non-union is effective and 
this may explain much of the success attributed to pulsed 
magnetic field therapy." Consewative management in- 
volves stopping all movement and not placing any weight 
on the fracture. 

The number of patients treated was small: nine received 
PEMF treatment, with seven controls. The fractures of five 
of the nine who had active coils had united at the end of 24 
weeks, while five of the seven controls had also healed. All 
those participating in the study had fractures that were at 
least a yearold. 

~ne -~a t i en t  in the control group had been injured I 1  yeas 
before the trial; his fracture was unitedafter 24 weeks. 

Those who wore active coils received 5 millisecond 

SHORT COURSES 
July 9-12: Antenna Syslems for Radar, Communiedons and Avionics, 
Las Angelcs, CA. Fee: $895. Contact: Continuing Education Institute, 
10889 Wtlshire Blvd.. Las Aneeler. CA 90024. (2131 8249545. Reoeated . .  . 
July35AugustZ: &nbomu&, MA. 
July 1620: Micmvave Antenna Mem~r~rnents,  Atlanta, GA. Fee: $800. 
Contact: Dept. of Continuing Education, Georgia Institute of Technology, 
Atlanta, GA 30332. (401)8962400. 
July 17-18: Rodor Principles for the Nan-Specinlist, Washington, DC. 
Fee: $625. Contact: George Harrison, Continuing Engineering Iiducation, 
Genrge Washington University (GWU). Washington. DC 2 M 2 .  (800) 
424-9773. or(202)67&6106in DC. 
July 17-19: Advonrrr in Magnetic Rrronaner Imaging, Andoter, MA. 
Fcc: $655. Contm: Dick Mumy. Inrurutc for Gnphir Communlcallon. 
375CommunwcdlhA%e.. Boslon. M.402115. (617) 267-W?5. 

July 17-22: Grounding & Shielding, Boulder. a). Fee: $815. Optional 
fourth day for $235. Contact: Don White Consulmts, loc. (DWCI), SIar 
Route 625, PO Box D. Gainesvillc. VA 22065, (703) 347-0030. Repeated 
August 14-17: Omwa, Canada; September 18-21: San Diego. CA: 
October23-26: Atlanta, GA. 
July 31-August 3: Antenno Theory andDcsign, MyRle Bench, SC. Fee: 
$645. Contact: Ann Beeban ,  Soulheastern Center far Electrical Engioeer- 
ing Education (SCEEE), Central Florida Fecilily, 11th '& Massachuxt& 
Ave.,St. Cloud, FL32769. (305) 892-6146, 

August 610: Non-Ioniring Radiations: Biophysical ond Biol~gicd 
Basis, Applicorionr and Hazards in Medicine and Indudry, Cambridge, 
MA. Fee: $950. Contact: Office of Summer Session, Rmm El9-356, MIT, 
Cambridge. M.402139. 
August 7-9: Grounding & Interjerence Contml in Buildings and 
EkchicnllEIectmnic Focilih'es, Philadelphia, PA. Fee: $785. Contact: 
DWCI. seeJuly 17 nbave. 
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pulses with a peak field of 1.5 millitesla, repeated at 15 Hz 
for approximately 12-16 hours a day for 24 weeks. Although 
the authors do not specify that they used Electro-Biology, 
Inc.'s coils, they credit the signal to Dr. C.A.L. Bassett, 
one of the company's founders. 

The English researchers cite a number of possible expla- 
nations for their results, which they call unexpected: "high 
efficacy of long-term immobilization of the limb and 
avoidance of weightbearing, the placebo effect of the pa- 
tients 'treating' themselves for extended periods each day, 
the limits on patient activity during waking hours caused by 
being connecfed to the machine with a cable appmximately 
two meters long, the additional attention they kceived on 
their frequent visits to the clinic or any combination of the 
above. " 

Barker and his co-authors, Drs. R.A. Dixon, W.J.W. 
Sharrard and M.L. Sutcliife, reported these "early" or 
interim results because only a small number of patients had 
come to their clinic. They recommend a multi-center study 
beundertaken with about 150patients. 

The researchers conclude, "Although long-term im- 
mobilization and conservative management is not common 
practice at present.. .it appears.. .that conservative manage- 
ment of non-union should be reappraised as a treatment of 
choice.. . " (conrinuedonp.6) 

August 61-17: Antennas and Arrays, OUawa, Canada. Fee: $875. Con- 
tact: GWU, see July 17 above. Repeated Ociober 22-26: Washington. 
DC. 
August 14-15: EM1  Dingmstics & Fixes. Virginia Beach. VA. Fee: 
$635. Contact: DWCI. seeluly 17above. 
August 21-24: EMC Enginrrring, San Mateo. CA. Fee. $770 (3 day,); 
$955 (4 days). ConIact: Wilh Webb. Center far Pmfcrsiond Advance- 
mcnl. PO Bar 964. h s t  Bmnsuick. NI 08816. (201) 249-1400, Rcpeulcd 
Sepbmber24-27: East Bmnsw~ek. NJ. 
hgust27-28: Grounding, Bonding& Shielding, Washingfan, DC. Fee: 
$625. Contact: GWU, seeJuly 17abovc. 
August 27-29: Ekchomagnrtic Puke and Its Effects on Systems, San 
Dicgo. CA. Fee: $695. Contact: GWU, see July 17 above. RepeatedNe 
vemher 1921: Washington. DC. 
September 1511: EM1  Tem.ng Workshop: Camnumid, Philadelphia, 
PA. Fee: $595. Contm: Michele Ekes. R&B Enterprises. 20ClipperRd., 
West Conshohocken. PA 19428, (215) 829-1965. Repeated October 
29-30. 
September 1514: E M C  Design & Memurrmcru for Control of EMI ,  
Philadelphia, PA. F*: $995. Contact: DWCI. seeJuly 17abovc. 
September 17-21: Modern Rodor Technology and Applicationr, Los 
Angelcs, CA. Fee: 5895. CoaIact: UCLA Extension, 6266 Boclvr Hall. 
UCLA. LasAngeles.CA90024. (213)825-1295. 
Seplsmber 17-21: Microvovr Syrlmrr Planning, Wahingtan, DC. Fee: 
S875.Contun:GW,sueJuly 17nbate. 
September 20-21: EM1  Testing Workshop: Military, Philadelphia, PA. 
Fee: $595. Contact: R&B, sccSeptunberl0above. 
September24-25: Grounding, Bonding & Shielding, Chicago, IL. Fee: 
$495. Contact: R&B. see September 10 above. Repenred October 9-10: 
Boston. MA;November 13-14; Washington, DC. 
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HIGHLIGHTS 
Immunity and ANS C63 
Comminees: Progress Reports 

The work of the American National Standards Institute's 
(ANSI) Ad Hoc Committee on Public Law 97-259 has en- 
tered a new phase. The committee, which is developing 
voluntary standards to enhance the immunity of bome elec- 
tronic equipment, is now attempting to define the relation- 
ship between given levels of immunity and the resulhng 
volume of consumer complaints. 

According to committee chairman Don Heirman of 
AT&T Information Systems Labs, one of the next objec- 
tives of the committee is to come up with "protection dis- 
tances" for TVs and VCRs hom sources of interference. In 
this way, it is possible to suggest configurations that will 
reduce unacceptable RFI. This task, Heirman says, is very 
complex and will be difficult. 

In an April 27 status report, Heirman notes that a draft 
standard on conducted (via the antenna) immunity of TV 
receivers in the 535 kHz30 MHz frequency range has been 
circulated among members of the Electronic Industries As- 
sociation's @A) Consumer Electronics Group. EIA Bulle- 
tin No.10 received general approval except from the Ameri- 
can Radio Relay League (ARRL). ARRL wants to build in 
more protection from amateur radios. 

Manufacturers are continuing their testing to determine 
the radiated immunity of TVs and VCRs. Preliminary data 
indicate that a target of 3 Vim is still out of reach, and some 
manufacturers are asking if the 3 Vim level is too strict. 

An immunity level of 1 Vim may be sufficient to deal 
with CB radio radiofrequency interference (RFI). This prob- 
lem area is diminishing because of the decreased use of 
CBs, improved TV receiver design and increased use of 
cable TV. The 1 Vim level may not take care of RFI from 
amateur radios, however. The question of immunity from 
signals above 30 MHz must still be addressed. 

As the work on TVs and VCRs continues, a new working 
group on cordless telephones has been set up within the ad 
hoc committee under the chairmanship of Peter Bennett of 
EIA. The group's fmt order of business is to determine 
whether an electromagnetic compatibility (EMC) problem 
exists and, if so, bow it should be approached. Interference 
to bome security devices will be taken up later. 

One of the objectives of the ANSI committee is to devise 
voluntary standards to reduce the number of interference 
complaints from consumers so that the Federal Communica- 
tions Commission (FCC) can comply with the Communica- 
tions Amendments Act of 1982 (PL 97-259) without setting 
mandatory standards (see MWN, October 1982 and May 
1983). To make sure that the needs of the FCC are beimg met 
by,the ANSI committee, an executive steering committee 
has been established. Its members are Don Heirman. Harold 
Gauper of General Electric, Dr. Ralph Showers of the Uni- 
versity of Pennsylvania and E.N. Skomal of the Aerospace 
Gorp. 

The next meeting of the ad hoc committee is scheduled 
for June 12 in Washington, DC. 

ANS C63 
The American National Standards Committee (ANS) C63 

Committee met in San Antonio, TX, on April 27 and offi- 
cially changed its name to the C63 Committee on Elec- 
tromagnetic Compatibility (instead of Committee on 
Radio-Electrical Coordination). The committee also rede- 
fined its scope: 

Development of definitions and methods of measure- 
ment of electromagnetic noise and signal strengths 
(radiated and conducted), determination of levels of 
signal strength and levels of unwanted sources, limit- 
ing ratio of noise andlor unwanted sources to signal 
and development of methods of control of, and guide- 
lines for, influence, coupling and immunity. Nore: 
Where subjects dealt with overlap those of other na- 
tional committees, appropriate liaison will be estab- 
lished. 
Work is continuing on the revision of C63sfandards. A 

vote on amending C63.4-1981 on measurement methods to 
include open area test sites was generally positive, but a 
number of semantic and technical problems remain unresol- 
ved. A task group under the chairmanship of Edwin 
Bronaugh of Electro-Metrics will tackle these details. 

Within subcommittee 1 of C63, A1 Smith, Jr., of IBM bas 
completed the first draft of a two-part report on medical 
device EMC. Part I on emissions covers medical diathermy 
and ultrasound therapy equipment; Part I1 on immunity 
covers cardiac pacemakers, electroencephalographs (EEG) 
and electromyographs (EMG). 

Meanwhile, Howard Bassen, of the Food and Drug Ad- 
ministration's (FDA) Center for Devices and Radiological 
Health, will no longer lead efforts to develop susceptibility 
limits for medical devices within C63. In a telephone inter- 
view, Bassen explained that there had been little support for 
past FDA work on medical device EMC and there was in- 
sufficent evidence that this area was a priority compared to 
other medical device problems. 

The next meeting of the C63 Committee is tentatively 
scheduled for September in Washington, DC. 

Bigger FV85 Research Budgets 
at EPA and DOE 

Both the Environmental Protection Agency (EPA) and the 
Department of Energy (DOE) are requesting bigger budgets 
for their non-ionizing radiation research programs for fiscal 
year 1985 (FY85). Given the significant cuts in recent DOE 
budgets and the protracted battle to save EPA's entire 
radiofrequency and microwave (RFIMW) bioeffects pro- 
gram last year (see MWN, June 1983), the modest increases 
in the current proposals are encouraging for researchers in 
this field. 

EPA 
At EPA's Experimental Biology Division in Research 

%angle Park, NC, Acting Director Dr. Joe Elder reports, 
"We're back and we expect to have our program continuing 
over the next few years." If approved, the new budget will 
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maintain the extra-mural research program at $1 million but 
increase the in-house appropriation to $897,700, a 
$335,500 increase over FY84. The million dollars available 
for extra-mural contracts is triple the FY83 level. 

Some of the additional funds will support new research 
on extremely low frequency (ELF) radiation, as work in 
other pacts of the spectrum is extended. In its request to 
Congress, EF'A noted that, "Presently, only continuous 
wave radiation (as averaged over the whole body) can be 
addressed in the [RFIMW exposure] guidance," and cited 
the need for more work in the following areas: (1) peak 
power, intermittent, partial body, lifetime exposures, wave 
modulation and non-uniform energy absorption; (2) central 
nervous system effects at extremely low exposure levels; 
and (3) frequencies outside the range of the RFIMW guide- 
lines - especially ELF radiation. 

Summing up, EF'A reported that in 1985 it plans to evalu- 
ate the need for regulating exposbres to radiation outside the 
RF/MW band and increase RFIMW research on "neurolog- 
ical effects, long-term low-level exposure and dose/ 
extrapolation modeling. " 

DOE 
DOE has requested $3.7 million for its electric field ef- 

fects program within the Electric Energy Systems Division 
for FY85, an increase of $700,000 over this year's budget. 
The bulk of the DOE-funded research examines the health 

CONFERENCES - 

July 2-6: 1984 Nuclcnr EMP Meeting, Baltimore Hiltan Holel. Balti- 
mom, MD. Contact: Dr. Anhur Sindoris. Harry Diamond Labs, 2800 
PowdcrMillRd., Adelphi, MD20783. 
July 2-6: 4th 1nI r rndod Symposium on Hyprrthennie Oncology, 
Aarhus, Denmd. Con*. Dr. lens Overgaard, institute of Crmea Re- 
r e d .  Rndiumstationen. DK-8000Aarhus C, Denmark. 

July 9-12: 9fh Annual Confsmncr of Ihc Auslrolinn Radioh'on Pmfec- 
fion Society, Darwin. Auswlin. Contact: Ian Prince, UGPO Box 1701. 
Darwin. NT5794, Ausualia. 
Julv 15-19: O h  Annual BioclecImmonnetics Socirrv Mcctinn, Omni 
ht&mtional Hotel, Atlanta, GA. Con&? BEMS, i ~ d  s:, Gaith- 
enburg, MD20878. (301)948-5530. 
July 15-20: IEEE Power Engineering Society: 1984 Summer Meeting, 
Washington Plaza, Seaftle, WA. Confacl: lafk Richardson, Puget Sound 
Power & Light Co., 10608 NE Fourth St., Bellcvuc, WA. 98008, (206) 
453-6800. 
July 22-25: Zlsl Annuol Confe~ncr on NucLor and Space Rndinfion 
Effccls, Bmadmwr H w l ,  Colorado Springs. CO; follow4 by July 
2627: 1984 Hnrdcncd EIrcImnics and Rodinfion T~chnolonv (HEART) ~ - 

Comjtwncr, Fort Canon Amy Ba&. Colondo Springs, cd -&nwl  f i r  
both mcetiags: B.D. Shnfcr. Division 2115. Sandia National L b s ,  / \I-  
huquerquc, NM 87185, (505)84&0629 

July 29-August 4: 8th Infemorional Biophysics Congress, Bristal, En- 
gland. Contact: Meon Conferences Services, Pemfield, Hampshire GU32 
31N. England. (0730)66561. 
July 30-August 3: Gordon Conference on Bio.&c:mchemisfry, lilton 
Schwl, Tdton. NH. Contact Dr. Alexaoder Cmickshd ,  Gordon Re- 
warch Center, University of R i d e  Island. Kingston. XU 02881. (401) 
783-4011. 
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and environmental effects of power line (ELF) radiation. 
Division Director Dr. Ray Dunlap reports that part of the 
increase will be used to evaluate whether a new program on 
magnetic fields is needed. 

More funds will also be available fur a "low-level" pro- 
gram on the effects of ions from DC power lines. A DOE 
staffer estimates that the current budget for this program is 
about $300,000. 

Although the proposed boost in funds for the Electric 
Energy Systems Division suggests a stronger commitment 
to ELF health effects research, the overall DOE budget 
shows that much of the proposed increase is the result of 
consolidntion rather than real growth. Specifically, the ELF 
research program at the Office of Health and Environmental 
Research, which received $1 million in FY82 and $400,000 
in FY83, was zeroed out in FY84 and will not be refunded. 

The office's Martin Minthom told Microwave News that 
"our budget has been under strong pressure for several 
years and some things just had to be cut." He said some of 
the work initially funded by Health and Environmental Re- 
search would be picked up by the Elechic Energy Systems 
Division, which operates out of a different part of DOE. 

A status report on DOE-funded research might be pre- 
pared later this year. In a telephone interview, Dunlap noted 
that he would l i e  to write a brief overview of power line 
radiation research in addition to the abstracts from the de- 
partment's annual contractors review meeting. 

~- ~ - ~~~~ 

August 13-14: Indusrrinl Applicafi0ns of Compulrd Tomogmp.hy and 
NMR langing, Hecla island. Manilob~. Canada. Contacl: Optical Society 
of America. 1816 I c f f e ~ n  Place, NW, Washington. DC 20036. (202) 
223-8130. 
August 1423: Ekrrmmgnrtic Waves and Neumkhaviord Function: 
A Workshop. Corwndank. Belgium. Cnnlact: Dr R~chordLovely. Batvllc 
PaciRcNWLsbs. FQBor999. Richland. WA99352. (509)375-2269 
Augurt 20-24: Conference on Precision Eleclrornognclic Men- 
summe&, Delft, Ncfherlandri. Contact: Mrs. 1.1. Smits, Dcpamnenr of 
Elecuical Engincqing, Delft University of Technology. FQ Box 5031.' 
2600GA Delft, Nefherlnnds. 31-15-781736. 
August 27-30: O p n  Symposium on Intemction of E&cIm1~8nrIic 
Fieldr wilh Biological S~stcms. Florence, Italy. (The symposium will be 
held as part of fhe URSl Assembly, see August~28 below.) Contacr: Dr. 
Elliot Postow, Naval Medical R&Ll Command, Bldg. 142. National Navy 
Medical Center, &the&, MD20814, (202)295-1140. 
Augurt 2Wephmber 5: Zlsl Cmrml ArrcmMy oj lhe infemathal 
Union of R& Science (URSIJ, Florence, Italy. Contact: Professor A.M. 
Scheggi, IstiNto Ricerca Oode Elemmap t i che  (IROE), Consiglio 
Nazionale dclle Ricerche, Via Paaciatichi 64. 50127 Flomncc. Italy. (55) 
4378512. 
SEpfDinber 10-13: 14th Eliumfxan Micmwovr Cof1j8wncs, Liege, Bel- 
gium. Conuct: Microwave Exhibitions & Publisbcrs, Cwvcr  House. 43 
Dudley Rd.,lhnbridgc Wells. KentTNi ILE, England. 
Sq8hrnb.r 17-19: 19fh A n n d  Micmwave Power Symposium, Min- 
neapolis Plaza Hotel. Minocapolir. MN., Contact: IMPI. Suite 520. 301 
Maplo Avc. West. Vienna. VA 22180. (703) 281-1515. 
S.ohmb.r 17-19: 37Ih Annual Conference om Enpinrcrinn in Mcdi- .~~~ ~~~~ 

cinrmdBidogy, Los Angeles Hiltan, -hs Angeles, ~ j \ .  ~oni;t: Patricia 
Homer, ABiance for Engioaring in Mcdicioc and Biology, Suile 402. 
4405Easl-Wwt Hwy.. kthcsda. MD20814. (301) 657-4142. 



EXCERPTS 
FDA Guide for Measurement Devices 

The Faxi and Drug Administration (FDA) has published description of appropriate measurement techniques and ap- 
a useful guide to the array of non-ionizing radiation mea- plicable standards or safety guidelines. 
surement devices now on the market. The report, developed The equipment specifications were provided by the man- 
by the Conference of Radiation Control Program Directors' ufacturers and were not verified by FDA or NBS. Athey 
Subcommittee G-3 on Non-Ionizing Radiation, lists the said product testing will continue to be done on a case by 
specifications for almost all commercially available instrn- case basis only. 
ments for measuring extremely low frequency, radiofre- The publication's tables for devices measuring extremely 
quency and microwave radiation, and ultrasound. low frequency radiation and RFMW radiation, and its list 

The guide was assembled specifically for state and local matching specific pmducts with the meters that are most 
radiation conhul officers by staffers at the FDA's Center for suitable for measuring their emissions are reprinted below. 
Devices and Radiological Health and the Elecmsystems A separate list is provided for microwave oven survey in- 
Division of the National Bureau of Stnndards (NBS). strnments. The authors have excluded several inexpensive 

According to the center's Dr. Whit Athey, who headed Oess than $50) devices for checking microwave oven emis- 
this joint effort, the report was kept as simple and straight- sions because "there are serious questions" about whether 
forward as possible in order to be of the most use to local they work. 
authorities. References are provided for thoseneeding more Copies of Instrumentation for Non-Ionizing Radiation 
detailed information. Measurement, FDA 84-8222, January 1984, are available 

In addition to listing instlument specifications, the au- for $2.00 from the Government Printing Office, Washing- 
thors characterize each type of radiation and provide a brief ton, DC 20402; Order No. 017-015-00220-9. 

I 1 instruments CurrenUy Used in Microwave Oven instruments Capable of Measuring Emissions 
Manufacturers' Compliance TesUng Programs from SpecHic Products 

Llizablc for icllins 911 MHz rial h o r t . x  M a t h m  - - - - - l,Z,~,16.1~,~~,Z0.2~,- - - <,S,2Z,23,31, 
>> ,?4 ,25 ,26 ,35 ,37  31.11 

50160 Hertz instruments R S ,  - - - - - - - - - 1.2,1.16.11.1P.10 - - - - 1 ,1 .22 .21 .12 .  
21.?1.21.26.15.17 11.34 

E-Arld H-iicld 
M.wI."ur.r,l"l~m"l rv,, Y a k  Full Yllr PliC. Viho M w I q  Rmilvlr - - - - Ullr Ml-a b. - - - - 71.12 1me-S.ts 

Cleclrurn *n.b,zer v r o h l .  ,hi.lhd 
Umm er EMC recdvcs, 6 ,  im. md s p r -  

H&l 2JOA-l 1110121 kV/m N/A $595 7 . 2 0  t- a"ahrsr. 
rur .--8-. .. . - . . . . . . . . . 

r1aCt.h meld Meis. Cn. 
"&I 111 / / , /  .01/.01/.1/.1/ 11200 *ti= Radar - - - - - - - - - 10.1s.17.111. - - - - - - - Iht Rwir.,, 

1D0/1000/1OW/ ?/3/10/30/?00/ 1'1.21).10.11 
100(10/100001 100/11100 
10(1000 vlm * i c r m r  ,*,",rim *,arm,/ - - 111.11.11.18 - - - - - - - MI Rmuirrd 

b r  M c r r  19.20.30.31 

Uobllc and tlunl 1Cld - - - - - 1'.2..>..10'.11'. - - - - 1'.1'.22.21.12. 
DC Eiecfric Field Meters ~ ~ ~ ~ ~ ~ i ~ ~ ,  16..ll..lll..1P..lD. 11.11 

21'.2>.Z1.11'.26'. 
U.nutaiturcr M&l lull  Y a k  Prke 10'.11'.37' 

I T I ~ l d r  nrld M u s u r a m l  Cn. 112. 10/30/100/300~ SODO M i c r w l r  w n ,  - - - - - - - 1% slrtim on or" - - - MI R q u i r d  
.Rlguirss U a k l  i l l  AC lield 111(111/>000/1001)0/ / n l l c m n l l J  
mxer. 30000/100(100/ 

,ooo,,o vim ,3 I .Pa.,,., , r q l r n q  mrr..c. I 
1 U m r o .  Cl6rlrmic$, L C .  211 .1/.2/.5/1/Ui/ 11010 

10 LV/m, It, 
All tables reprinted from: Instruments for Non- 

1 4 s ~  I M ~ I  211 . 21 11010 Ionizing Rudiation Measurement, FDA 84-8222, 
TIDL. LC. 151 L)~BI,.I. lo stoil L V I ~  16% January 1984. Data provided by the manufacturers. 

I (Based on Manuleclurers' Data) I I I 
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UPDATES 
- - - - - -  - 

BlOLOGlCAL EFFECTS 
Adey to Head ELF Panel ... The National Council on Radi- 
ation Protechon and Measurements (NCRP) has chosen Dr. 
Ross Adey, the associate chief of staff for R&D at the VA 
Hospital m Loma Linda, CA, to head its new study panel on 
the hioeffects of ELFradiation. Scientific Committee No.79 
is being set up under a $150,000, three-year contract from 
EPA (see MWN, December 1983). Adey has presented 
NCRP's Board of Directors with a list of 10-12 proposed 
panel members. According to NCRP Executive Director 
Roger Ney, the board will make its selections at or before its 
next - meeting on July 21. 
Threshold for Fetotoxicity ...Dr. Ezra Berman and Her- 
shell Carter of EPA's Experimental Biology Division in Re- 
search Triangle Park, NC, have identified a possible thresh- 
old for the effects of 2450 MHz CW microwaves on preg- 
nant rats. In a paper published in the March Health Physics, 
they report that female rats exposed to power levels of 40 
mW/cmz for 100 minutes daily on the sixth through 15th day 
of gestation (SAR=6.0 WKg), had no significant differ- 
ences in the number of live or abnormal b i i s  as compared 
to coutrols, but that the mean fetal body weight was 
~ i ~ c a n t l y  lower. When they grouped these new data with 
those from past teratological studies, Berman and Carter 
discerned a possible threshold: "The break from a no-effect 
level of SAR to one which causes a significant decrease in 
fetal weight is at approximately 6.0 W/Kg." They conclude 
that microwaves can induce a decrease in fetal body weight 
(fetotoxicity) without also causing defects or death (em- 
bryotoxicity) and that "body weight may be a better vari- 
able with which to delineate a threshold of detrimental fetal 
response to [radiofrequency radiation]." 
Resources. ..The second part of Eric Lerner's special report 
on electromagnetic fields appears in the May IEEE 
Spectrum. The 13-page article, which reviews low-level 
bioeffects, is based on a round table discussion held at Iast 
year's Bioelectromagnetics Society meeting.. . .In our 
JulyIAugust 1982 issue we reponed the upcoming publica- 
tion of a cumulative index for the hioeffects bibliographies 
compiled by FDA's Dr. Zory Glaser and published by the 
Navy, NIOSH and the Bioelectromagnetics Society since 
1971. Now, after a host of unforseeen delays, the index is 
finally available. In addition to author and subject indexes, 
the 285-page book includes a frequency and wavelength 
index. It is available for $25 from Julie Moore. & Asso- 
ciates, 6130 Camino Real, PO Box 5156, Riverside, CA 
92517. 

COMMUNICATIONS 
EPA Completes Honolulu Radiation Survey ... EPA has 
completed its survey of RF/MW radiation levels in Hon- 
olulu. HI, where for several years it has suspected that some 
exposures exceed 1 mWlcm2 (see MWN, April 1984). 
EPA's Richard Tell told Microwave News that no results 
will be made public until a report is submitted to the FCC. 
TeII would only say that "we found levels in the range we 

10 

- 

had anticipated" in some locations. Agency officials do not 
yet know how long it will take to complete the repon. The 
survey team -including Tell, two other staffers from EPA 
in Las Vegas, NV, and Robert Cleveland of the FCC- 
spent more than a week in Hawaii last month. Earlier this 
year, the commission asked EPA to take measurements and 
evaluate whether or not Honolulu broadcasters are creating 
potential radiation health hazards. 

COMPATIBIUN & INTERFERENCE 
Pacemakers a t  Substations...An interdisciplinary group 
from England.headed by Dr. G.S. Butrous of St. Bnah- 
olomew's Hospital in London has been investigating the 
effect of high intensity fields on implanted cardiac 
pacemakers. They review their findings in two recent pa- 
pers. In the November-December 1983 issue of PACE 
(Vo1.6, pp.1282-1292). they report that the field strengths 
necessary to affect pacemakers vary from unit to unit and 
from model to model. Units made by Telectronics were 
found to be the most sensitive; all others needed more than 5 
klrlm to alter their behavior. The fields did not change the 
units' programming. The authors stress that the general pub- 
lic is not at risk from umsmission line fields. In the second 
onner. anocarina in the November 1983 issue of the Brirish . * . 
Journal of I ~ ~ I I ~ R ~ U I  Medicine (Vo1.40, pp.462-465). they 
document two cases of interference among workers at elec- 
tric substations. They found that, "High intensity electric 
fields induced reversion to the interference mode [a fixed 
pulsing schedule], producing in one case competitive 
rhythm and in the other inappmpriate slow pacing which 
resulted in asymptomatic pauses of up to 2.5 [seconds]." 
The workers could be protected with a somewhat bulky 
"Faraday suit." The researchers also tested a new Med- 
mnic pacemaker with a special circuit that allows it to 
ignore interfering signals in fields of up to 20 kV/m (which 
induce body currents of greater than 300 uA). 
LlTV RFI ... On May 15, the Association of Maximum 
Service Telecasters (AMST) petitioned the FCC to protect 
existing. WI power television stations from possible inter- 
ference from low power television and translators (LPTV). 
The association, which is made up of some 250 TV hroad- 
casters, asked the commission to set a specific standard for 
determining when a LPTV station causes objectionable RFI 
to a full-service station and to extend the deadline for f&ng 
objections to successful LPTV applicants from 15 to 45 
days. AMST is located at 1735 DeSales St, NW, Washing- 
ton, IX! 20036, (202) 347-5412. 

GOVERNMENT 
Nominations for  FDA Committees...FDA is seeking 
nominations for a number of advisory committees to its 
Center for Devices and Radiological Health. The 
Radiologic Devices Panel, which reviews and evaluates 
data on the safety and efficacy of radiation emitting medical 
devices, is seeking two new members with expertise in 
diagnostic radiology, radiation therapy, hyperthermia or 
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NMR imaging. The Technical Electronic Product Radiation 
Safety Standards Committee (TEPRSSC), which advises 
FDA on the adequacy of emission standards from electronic 
products, has nine open slots: two from government agen- 
cies, four from industry and three from the general public. 
(TEPRSSC has been dormant for quite a while, and FDA 
notes that while it wants nominations, no appointments will 
be made until a meeting is scheduled.) You can nominate 
one or more persons for a four-year term. You can even 
nominate yourself. There is no deadline for nominations. 
For details, see the May 24 Federal Regisrer (49 FR 21991) 
or contact the center's Kay Levin at (301) 443-3516. - 

INTERNATIONAL 
WHO Completes ELF Report ... A joint World Health 
Organizationhntemational Radiation Protection Association 
(WHOnRPA) working group has finished its report on the 
biological effects of ELF radiation (WHO Technical Report 
No.35). The group, chaired by Dr. M.H. Repacholi of the 
Royal Adelaide Hospital in Adelaide, Australia, met for the 
last time in Geneva in March. The report has gone to the 
printers and will be published this fall. 
IRPA Guidelines ... IRPA's International Non-Ionizing 
Radiation Committee has published "Interim Guidelines on 
Limits of Expsosure to [RF] Electromagnetic Fields in the 
Fwquency Range from 100 kHz to 300 GHz" (see MWN 
March 1984) and "Interim Guidelines on Limits of Human 
Exposure to Airborne Ultrasound" in the April issue of 
Health Physics. 

LITIGATION 
Air WIG Contmllers Win Settlement ... Four product 
liability suits against the manufacturers of equipment pt an 
air traffic control center in Hilliard; FL, reached a surprising 
conclusion early this year: a publicly disclosed $160,000 
settlement from Raytheon. In claims filed in 1979 in the US 
District Court for the Middle District of Florida, Jackson- 
ville Division, four controllers maintained that they devel- 
oped cataracts as a result of workplace radiation exposure. 
Although makers of RFIMW equipment such as radar have 
settled similar suits out of court, the defendants in several 
prior cases have imposed gag orders on the terns of settle- 
ment (see MWN, December 1982 and January/February 
1983). Raytheon would not comment on the Hilliard case, 
and the plaintiffs' attorneys at the Jacksonville, FL, firm of 
Bedell, Dittmar, DeVault, Pillans and Gentry, do not seem 
to know why the settlement was allowed to be made public. 
According to John 'lbcker, who worked on the case with 
William Gentry, this could have been an oversight, "but 
who-knows?" In addition to the $160,000 settlement 
reached in January, the four men and a fifth worker at Hill- 
iard shared an earlier settlement of $60,000 from Rockwell 
International, Admiral and Collins Radio. Ophthalmologist 
Dr. Milton Znret was brought in by the plaintiffs and found 
that four of the men had cataracts and that a fifth had len- 
ticular and retinal damage. Zaret told Microwave News 

there was "ouerwhelming evidence" that radiation was part 
of the etiology. The plaintiffs have also filed workers' com- 
pensation claims with the Department of Labor which are 
still pending. The defendants in this case manufactured the 
radar scopes, radars, radio transmitters and other electronic 
equipment used in air traffic control and monitoring. 

MEDICAL APPLICATIONS 
Magnetic Fields from Diathermy Equipment ... Drs. 
Raymond Lau, of the Charing Cross Hospital in London, 
England, and P.B. Dunscombe. of the Manitoba Cancer 
Treatment and Research Foundation in Winnipeg, Canada. 
have sNdied the stray magnetic fields from a Siemens UI- 
tratherm 608 diathermy unit, which operates at 27.12 MHz. 
In a short note published in the April issue of Health 
Physics, they report that the stny fields depended on the 
unit's power setting, increased with the size of the capacitor 
plate and were significantly affected by the cables. 

NMR Assessment...The Office of Health Technology As- 
sessment (OHTA) has initiated a study of the safety, effi- 
cacy and usefulness of NMR imaging. Among the data 
sought by OHTA are how NMR compares with other diag- 
nostic techniques as well as any unique applications of 
NMR. OHTA will issue a report and a recommendation to 
assist the Health Care Financing Administration in setting 
Medicare coverage policy. All submissions are due by July 
30. For more information call (301) 443-4990 or see the 
May 1 Federal Regisrer (49 FR 18624). 

MEETINGS 
URSI Bineffects Symposium ... Fourteen countries will be 
represented on the program of URSI's Open Symposium on 
Interaction of Elecrromagneric Fields wirh Biological 
Srrucntres, to be held in Florence, Italy. Researchers from 
most European countries will attend, as will scientists from 
Japan and Argentina. No one from the Soviet Union will be 
coming, however. During the first three days, August 
27-29, 76 papers will be presented; on the 30th. there will 
be eight invited review papen on the bioeffects of ELF, RF, 
MW radiation and MM waves. See Conference Calendar for 
details. 
UK EMC ... The program for the 4th Inrernurional Confer- 
ence on Elecfromagneric Compatibilify, scheduled for Sep- 
tember 18-21 at the University of Surrey, UK, has been 
issued. Among the agenda items are papers by: R.J. Harry 
of the Home Office on "The Measurement of the Immunily 
of Handheld Radar Speedmeters;" B.T. Maloney of British 
Aerospace on "Spacecraft EMC Specifications - An 
Overview;" P.J. Keny of the Deparhnent of Trade and In- 
dustry on "Potential EMC Problems Arising from the Re- 
ception of DBS;" J.L. ter Haseborg and H. Trinks of the 
Technical University in Hamburg on "Pmblems Concerning 
EMF' and Lightning Protection of High Fquency Trans- 
mission Lines;" Frank Harlen of the UK's NRPB on "A 
Rationale of Microwave RF Exposure Standards;" R.A. 
Hobbs of the Royal Aircraft Establishment on "The Mea- 
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UPDATES 
surement of Field Strengths in the Vicinity of HF Transmit- 
ters;" R.J. Clowes of Plessey Electronic Systems Ltd., on 
"Computation of the Near Field of Aperture Antennae for 
Assessment of Hazards;" and J. Gannaway, also of Plessey, 
on "A Simple Method of Estimating Signal Levels from 
Distant Transmitters at VHF and Microwave Frequencies." 
For more information, contact: The Institution of Electronic 
and Radio Engineers, 99 Gower St., London WClE 6AZ, 
(01) 388-3071. 

MlUTARY SYSTEMS 
AWACS and Radar Radiation...What are the radiation 
Lsks to pilots who fly near an AWACS aircraft? This ques- 
tion was raised in a letter to Aviation Week, May 14. The 
editors replied that the AWACS radar would be turned off if 
other aircraft were flying nearby --even though the antenna 
might continue to rotate. Before responding, the editors of 
Aviation Week had consulted John Mitchell of the AF 
School of Aerospace Medicine. In a telephone herview 
with Microwave News. Mitchell said that the technicians 
inside the AWACS are shielded by the plane's fuselage. 
Mitchell said that a number of radiation surveys have been 
canied out to confirm this ... .In the wake of the radar acci- 
dent at Clear AF Station in Alaska, Mitchell is preparing a 
report on some 60 Air Force cases of over-exposure to non- 
ionizing radiation in his files. The report is not yet com- 
plete, but Mitchell will present a preview on July 17 at the 
Bioelectromagnetics Society meeting. 

POWER UNES 
Michigan Power L i e s  Report ... The Legislative Science 
Office of the Michigan State Legislature has published The 
Effects of Electromagnetic Fields Produced by High Volt- 
age Transmission Lines. The report was sponsored by Rep. 
Ken DeBeaussaert. For information, contact Bill Robinson, 
Office of Rep. DeBeaussaert, c/o State Capitol, Lansing, 
MI 48909. 
Virginia Legislature Plans Hearings ... The Virginia State 
Legislature has voted to hold hearings on power line health 
and safety issues. Senate Joint Resolution 26, sponsored by 
state senators Madison Marye and Virgil Goode, Jr., was 
approved this spring. The measure calls for "establishing a 
joint subcommittee to study the adequacy of present protec- 
tions afforded the citizens of Virginia when high voltage 
electrical transmission lines are constructed and main- 
tained." Marye expects to hold at least one public hearing in 
mid-summer. The seven-member subcommittee will report 
back to the legislature before the 1985 session. 

Kavet Leaves EPRI ... Dr. Rob Kavet is leaving the Electric 
Pover Research Institute (EPRI) in Palo Alto, CA, where 
he has been the program manager for health studies on AC 
and DC transmission lines, to join the Health Effects Insti- 
tute in Cambridge, MA. The institute, funded by EPA and 
the motor vehicles industry, investigates the potential health 
effects of tail pipe emissions. EPRI is in the process of 
recruiting a replacement for Kavet. 

-- 

STANDARDS 
Connecticut Adopts ANSI Limi ts... Comecticut has be- 
come the third state to adopt RFIMW radiation exposure 
guidelines for the general public. Legislators approved 
House Bill 5675 in early May, establishing the 1982 ANSI 
guidelines as the state standard (see MWN, April 1984). 
The measure does not apply to hand-held or mobile sources, 
consumer products, or scientific and medical equipment. 
~ccordin~;o  the fiscal impact statement a c c ~ m ~ & ~ i n g  the 
bill. the onlv aoorcciable cost of standard settine will be the , & A  

purlbase of about $lM),MK) worth of monitorinkuipment. 
Enforcement will occur on a complaint basis and "few vio- 
lations are anticipated." At its strictest level, ANSI sets a l 
mW/cm2 exposure limit for the 30-300 MHz band. New 
Jersey has already adopted the ANSI standard for the gen- 
eral public, while Massachusetts has chosen limits five 
times more stringent. 
EPA Biwffects Report Approved ... EPA's Scientific Ad- 
visory Board has given final approval to the Office of Re- 
search and Development's (ORD) report, Biological Effects 
of Radiofrequency Radiation. The lengthy document, pre- 
pared under the direction of ORD's Dr. Joe Elder, will serve 
as the basis for the guidance (see MWN, October 1983 and 
January/February 1984). The document could be printed as 
early as mid-July, though publication details were not avail- 
able at press time. A publication announcement will appear 
in an upcoming Federal Register. 

VDTs 
Rhode Island Study Commission ... Lawmakers in Rhode 
Island have set up a special panel to review VDT health 
risks and to report its findings to the legislature. The 13- 
member commission will include state representatives and 
senators, business and labor officials, and specialists from 
the state's Departments of Health and Labor. No limitations 
were placed on the scope of the panel's study. The study 
bill, H 7012 (Substitute A), was approved on May 8, as a 
compromise in place of a more extensive measure (see 
MWN, JanuaryIFebruary 1984). The Rhode Island and Pro- 
vidence Chambers of Commerce supported the substitute 
after opposing the original legislation, but several computer 
manufacturers, particularly IBM, strongly objected to the 
compromise. Appointments are expected soon to the study 
panel, which has until February 15, 1985 to complete its 
wok. 

Legislation ... The Illinois House of Representatives has 
convened a special subcommittee to consider House Bill 
2397, the state's only pending VDT measure. After holding 
a hearing on April 25 in Springfield, the subcommittee 
planned three more hearings: in Chicago, in Springfield and 
in a yet to be named location .... On March 16, Maryland's 
House Committee on Economic Matters unfavorably re- 
ported House Joint Resolution 47, a bill directing the state's 
Division of Labar and Industry to study the health effects of 
VDTs, draft occupational standards and report to the Gen- 
eral Assembly on its findings. 
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New Soviet Population Standard: 
10 u Wlcm * at MW Frequencies 

The Soviet Union has relaxed its standard for the exposure of the 
general population to radiofrequency and microwave (RFlMW) radia- 
tion. At microwave frequencies (300 MHz-30 GHz), the standard has 
doubled from 5 uW/cm2 to 10 uW/cm2. This new level is still as much 
as 500 times more stringent than the guidelines set by the American 
National Standards Institute (ANSI). 

At lower frequencies, the exposure standard is only a little weaker 
than the one adopted in 1978. For instance, for 30-300 MHz, the maxi- 
mum permissible limit was increased from 2 Vlm to 3 Vlm (see Table). 
For frequencies below 30 MHz, the exposure limits are given in terms 
of the electric field, without specifying a limit forthe magnetic field. 

The revised standard was set by a committee chaired by Professor 
M.G. Shandala, the director of the A.N. Marzeev Research Institute for 
General and Communal Hygiene in Kiev. A translation of the.standard 
appears on pp.2-5. 

In Section 1.4, it is stated that the standard covers frequencies up to 
300 GHz, but no limit is actually specified for 30-300 GHz. The 1978 
standard cites the same value for this band as for the 300 MHz-30 GHz 
band. 

Unlike U.S. and Western standards, the Soviet standard includes lim- 
its for certain types of pulsed radiation sources. 

The Soviet occupational standard is 100 uW/cm2 for hvo-hour expo- 
sures to radiation in the 300 MHz-300 GHz frequency band (see MWN. 
September 1983). O 

Maximum Permissible Levels (MPLs) 

Frequency 1978 1984 

30-300 kHz 20 V/m 25 V/m 
300 kHz3 MHz 10 V/m 15 V/m 

3-30 MHz 4 V/m 10 V/m 
30-300 MHz 2 V/m 3 V/m 

300 m - 3  G H ~  5 U W I C ~ ~  10 U W I C ~ ~  

3-30 G H ~  5 uW/cm2 10 uwtcm2 
30-300 GHz 5 uWlcmZ Not Specified 
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EXCERPTS 
Soviet General Population RFIMW Radiation Exposure Standard 
Reprinted below are excerptsfrom tlte 1984 Soviet stan- some parts of ttte staridard were rtot clear and their irt- 

dard for general population exposures to radiofrequertcy terpretotion rernair~s open to question. Table 3.2 tios been 
and nricrowave (RFIMW) radiation. This standard, which omitted here; it presents operational details (includirrg al- 
replaces the 1978 version, was sent to Microwave News by lowances for duty factors) for specific types of Soviet 
Professor M.G. Shandala, director of the A . N .  Marzeev radars. 
Research Institute for General and Cornrnunal Hygiene in Arty subscriber who would like a copy of the startdard irt 
Kiev. The regulations are interim and must be reviewed irr the original Russian should send Microwave News a check 
five years in light of neiv bioeffectsdata. for $7.50, together ivith a mailing label. Ttte cost for 

The standard was translatedfrom the original Russian non-subscribers is $25.00 (prepaid). Please note that tlre 
by Microwave News. Every effort has beerr made to con- original copy is mimeographed and certain parts are hard 
vey the meaning of the original text in the translation, but todecipher. 

U.S.S.R. Ministry of Health, 
Central Health and Epidemiological Administration 

Interim Health Standards and Regulations on Protecting the General Population from the Effects 
of Electromagnetic Fields Generated by Radiotransmitting Equipment, Moscow- 1984 

(Approved by the Chief State Physician of the 
U.S.S.R., EN. Burgasov, January 19, 1984; No. 2963-84) 

1. General 
1.1 These health standards and regulations ("Regula- 

tions") for protecting populations from the effects of elec- 
tromagnetic fields (EMF) generated by installations with 
radiotransmitting equipment (RTE) determine the health 
protection requirements for radio, television and radar sta- 
tions, and other types of equipment that belong to minis- 
tries, administrations, institutions and organizations and 
that radiate electromagnetic (EM) energy into the environ- 
ment. These Regulations cover existing residential areas 
and housing projects, public and industrial buildings, and 
public recreation areas located in the vicinity of existing 
sources of radiofrequency EM energy or those under de- 
sign or ~nsbuc t ion .~  

1.2 The ministries, administrations, institutions and or- 
ganizations that use, construct or design RTE installations 
that radiate EM energy are responsible for implementing 
these Regulations. The planning and construction of pm- 
jects in areas where RTE is located wilt be the responsibil- 
ity of local administrative bodies. Responsibility for design 
and construction of residential and civil buildings in re- 
stricted areas will be carried out by the organizations per- 
forming the design and construction. 

1.3 The Health and Epidemiological Administration 
(HEA) of the USSR Minishy of Health, the Ministries of 
Health of the Union Republics, and the medical services of 
other ministries and departments are responsible for super- 
vising and controlling application of these Regulations. 

1.4 The maximum permissible EMF levels established 
by"these Regulations cover the frequency range 30 kHz- 
3WGHz. - - 

1.5 Failure to follow these Regulations may result in a 
condition exnosing wvulations to the harmful effects of 
1. These regulations do not cover mobile radio stations, house- 
hold electrical applimces and medical devices that radiate EM 
energy. 

2 

EMF. To prevent this, a set of maximum permissible EMF 
levels and health regulations must be applied to RTE sites. 
The main principles of these requirements are contained in 
these Regulations. 

2. Unitsof Measurement 
2.1 EM energy emitted by a RTE antenna spreads into 

space, forming an EMF characterized by the component 
electric (E) and magnetic (H) fields. 

2.2 The EMF within bands 5-8 [30 kHz-300 MHz] is to 
be designated by the electric field strength, the measuring 
unit berag voltsimeter ( V / I ~ ) . ~  

2.3 Within the bands 9-11 [3OO MHz-300 GHz], current 
measurement methods use mwer densih, (PD). with the . . 
unit watts per square mder (WIm2) [l wiA2 = 0.1 
mW/cm2 = 100 uW/cm2]. 

3. Maximum Permissible Levels (MPLs) of EMF in 
Populated Areas 

3.1 In the frequency range 30 Wz-30 GHz, the MPLs 
for the effectwe electric field strength or the average PD 
are tabulated by band inTable 3.1. 

3.2 The MPLs in bands 9-11 for pulsed emissions into 
populated areas adjacent to active radar staaons, pmjects 
under consauction at any design stage and areas of future 
construction near active radar stations should not exceed 
the permissible levels shown inTable3.2. [Omitted] 

3.3 For RTE types not listed under Table 3.2, the EMF 
in settled areas should not exceed 10 uW/cmZ. The same is 
m e  for pulsed radars operating in the 1.50-300 MHz range. 

3.4 In existing populated areas adjacent to RTE sites 
installed before approval of these Regulations, the MPLs 
can be exceeded until the necessary protective steps are 

2 For populated areas, the magnetic field l~mtts have not been 
specified m these regulations. 
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implemented if agreed to by the USSR Ministry of Health, 
the Ministries of Health of the Union Republics and the 
owners of the RTE. 

3.5 Organizations and institutions using RTE not meet- 
ing these Regulations should, together with the local 
Soviet authorities, devise and implement a plan with the 
HEA of the USSR Ministry of Health and the Ministries of 
Health of the Union Republics fur normalizing the elec- 
tromagnetic environment in the adjacent areas. 

4. Requirements for Siting RTE and for Establishing 
Heslth Protection Zones (HF'Z) and Restricted Con- 
stmctionZones (RCZ) 

4.1 Areas fur siting RTE should be selected taking ac- 
count of transmitter power, directional characteristics, 
height and design characteristics of the source, the nature 
of the area and the use of the adjacent areas - in order not 
toexceed the MPLs noted in Section 3 forpopulated areas. 

4.2 RTE areas are to be established according to the 
applicable Regulations; residential complexes and public 
buildings are not to be allowed in these areas. 

4.3 To protect populations from the effects of EMF gen- 
erated by RTE, the HPZ and the RCZ are to be estab- 
lished, if necessary. 

4.4 An HPZ is an area adjacent to the tenitory occupied 
by RTE. The outer HPZ boundary is determined at a 
height 2 meters above ground, in accordance with the 
MPLs noted in Section 3. 

4.5 An HPZ is established by considering the EM emis- 
sion source; that is, the transmitting equipment and the 
prospects for growth. Use of the HPZ is regulated by 
"Health Regulations in Design of Industrial Plants," 
SP245-71. 

4.6 Public services and amenities in an HPZ are to be 
organized according to the "Environmental Protection 
Measures" of RTEdesign. 

4.7 An RCZ is nn area with EMF levels, measured at a 
height of 2 meters or more above ground, that exceed the 
levels in Section 3. The outer RCZ boundary is defined by 

the highest flwr in a proposed building where the EMF 
would not exceed the MPLs noted in Section 3. 

4.8 HF'Zs and RCZs are to be established in accordance 
with the methods given in the appendix [omitted in version 
received]. The HPZ and the RCZ boundaries are to be de- 
fined more exactly by actual measurements at the time of 
the project's appro;alI 

4.9 The HPZ and the RCZ are to be established for 
transmitting stations with antennas that are non-dictional 
in the horizontal plane, for television stations and for scan- 
ning radars. 

4.10 For stations equipped with dictional antennas and 
radars scanning in defined sectors or fixed in one dict ion,  
the HPZ and the RCZ are established in the principal direc- 
tion of emission, but sidelobe and backlobe levels should 
also be taken into account incalculations. 

4.11 For radio, television and radar stations transmitting 
energy in defined directions, the EMF levels depend on the 
height above ground level, and the RCZ should be set in- 
crementally for every height in the building's vertical di- 
mension. 

4.12 To reduce radiation levels in an area and to de- 
crease the HPZ size, stations should be built on natural 
protuberances, high ground, hills, etc., to minimize the 
use of transmitting directions making negative angles with 
the horizon. 

4.13 Planning and development at active sites and those 
in the design stage involving RTE must be layed out with 
defined HPZs and RCZs as established in approved RTE 
projects. 

5. Building in a RCZ 

5.1 Within a RCZ, various uses are allowed if EMF 
levels do not exceed those given in Section 3. To comply 
with these regulations, protective measures should be used 
to reduce EMF levels below the MPLs. 

5.2 In a RCZ, medical buildings, kindergartens, 
schools and homes for the elderly and handicapped should 

Table 3.1 

Maximum Permissible Levels (MPLs) for 
Exposure to Electromagnetic Fields 

Band Frequency Range MPLs 

5 30-300 kHz 25 Vlm 
6 300 kHz-3 MHz 15 Vim 

a. 7 3-30 MHz 10 Vlm 
8 30-300 MHz 3 V/m 
9 300 MHz-3 GHz 10 uWlcm2 
10 3-30 GHz 10 uWlcm2 
11 30-300 GHz Not Specified 
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EXCERPTS 
be located in low radiation areas. 

5.3 Designers should specify ways of reducing levels 
below the MPLs given in Section 3. 

5.4 When siting new buildings in a RCZ, consideration 
should be given to the possibility of reducing EMF levels 
in playgrounds by using buildings and other types of con- 
struction for shielding, and in building interiors, by build- 
ing the facade with the minimum area of glass windows 
facing the radiation source. If necessary, balcony-type 
buildings should be planned with living quarters on the 
sideopposite to the radiation source. 

5.5 In the design of a building located in a RCZ, the 
density of construction should be at the lower end of that 
permitted in the appropriate regulations. 

5.6 In a RCZ, the roofs of industrial and residential 
buildings should be covered with protective structures of 
goad shielding materials ( l i e  reinforced concrete) or with 
grounded metallic nets. Use of protective walls, canopies, 
and deep depressions should also be considered. 

5.7 RCZ areas should be planted with the maximum 
amount of greenery, and paved mads and pedestrian paths 
should be minimized. Preference should be given to sand, 
clay and gravel surfaces. 

6. EM Control Methods in the Environment 
6.1 Controlling the permissible EMF level is done by the 

HEA of the USSR Ministry of Health, the Ministries of 
Health of the Union Republics and by medical specialists 
in other ministries during the design stages of buildings, 
during the construction of RTE and in the areas adjacent to 
the active and proposed installations. 

6.2 Project documentation in a section called "Envi- 
ronmental Protection Measures" should contain the results 
obtained in calculating HPZ and RCZ boundaries and also 
the data being used for these calculations. 

6.3 The EMF calculations should take into account the 
height of the RTE transmitter and its distance to existing 
and planned construction. The local topography should 
also be taken into account. 

6.4 If RTE installations are equipped with transmitters 
and receivers working within bands 5-8 130 kHz-300 
MHz], the total field strength in each of these bands is 
determined by the following formula: 

where Es = root-mean-square sum field strength; and 
Ei = field strength generated by ith transmitter at the de- 
finedpoint in the specific band. 

"Similarly, the total PD in the adjacent area for bands 
9-11 [300 MHz-300 GHz] is determined by the following 
formula: 

PDs = C PDj 

where PDs = total powerdensity; and 
PDj = PDgenerated by jthtransmitter at the definedpoint. 

6.5 When several radiation sources are operating in dif- 
ferent bands, the total field created by all sources at the 
HPZ boundary must be calculated by the following for- 
mula: 

C (Ei/Emi)2 + C (PjPDmj) = 1 

where Ei = the fields from the individual sources; 
PDj = the individual PDs; 
Emi = the MPL associated with the ith source; and 
PDmj = the PD MPL associated with the jth source 

6.6 When a residential complex or an individual build- 
ing is designed to be in an area with RTE, calculating and 
actually measuring EMF levels should be carried out ac- 
cording to themethods set forth in these Regulations. 

6.7 Measurements of EMF levels are required for areas 
of proposed installations and construction. 

6.8 Measurements of EMF levels should be made: * by 
the owners of RTE together with the representatives of 
HEA, when the RTE is being approved; * by HEA to- 
gether with the owners of the RTE, when civil construc- 
tions are located in the area adjacent to the RTE being 
approved; * by HEA together with the owners of the RTE 
at the time of regular health inspections. 

6.9 Every RTE emitting EM energy must have a health 
cer~catecontainingthefollowing information: 

* equipment name; * address; * time of its. first activa- 
tion; * project design and construction data; e a diagram of 
the installation with location of HPZ and RCZ boundaries; 
* number, type and power of transmitters; * location of an- 
tennas and direction of the beam; * antenna pattern; 
*height of the antenna measured from ground level; 
* maximum lobe angle of the antenna; * operating fre- 
quencies; * modulation type; * antenna directional dia- 
grams in the horizontal and vertical planes; a time and 
operating modes; @calculations of distribution of EMF 
levels in areas adjacent to the RTE; * EMF measurement 
data indicating measurement equipment used (type and se- 
rial number, inspection date); * HENS conclusions about 
the installation; *recommendations for normalizing EMF 
levels (if necessary); * results of canying out the recom- 
mendationsof HEA; and * inspection date. 
The health certificate should be prepared by the radio- 
technical administration, signed by its director, by a rep- 
resentative of the HEA of the USSR Ministry of Health, by 
the Ministries of Health of the Union Republics and by a 
representative of medical services of other ministries and 
registries. The certificate is to be kept at the installation 
and is to be available to be shown to HEA specialists. 

7. "Health Standards and Regulations for the Location 
of Radio, Television and Radar Stations," No.1823-78, 
approvedFebruary 8,1978, is void. 

8. Methods for Calculating and Measuring EMF and 
Ways of Determining HPZ and RCZ Boundaries for RTE 
will be published as a necessary supplement to these Regu- 
lations. 
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9. EMF levels generated by radar stations should be de- 
termined according to methods approved by the USSR 
Ministry of Health and described in the following docn- 
ments: "Methods for Calculation of the Density of E m ,  
Dimensions of the HPZ and Placement of Metereological 

Radars," No.309?-77 [number unclear in original]; 
"Methods for Calculation of EMF Levels and Health Re- 
quirements in Placing VW, UHF and SHF RTE for Civil 
Aviation," No.2284-81. 

@ MicrowaveNews 1985 

Selikoff To Study 
VDT Reproductive Risks 

Dr. Irving Selikoff, a professor at the Mount Sinai 
School of Medicine in New York City, will direct the first 
prospective epidemiological study of the reproductive risks 
associated with working at video display terminals 
(VDTs). Selikoff is assembling an inter-disciplinary team 
of researchers to devise a study protocol designed to de- 
termine whether VDT radiation causes pregnancy prob- 
lems. The study is being partially funded by a grant from 
the March of Dimes. 

The Service Employees International Union (SEIU) and 
9 to 5, the National Association of Working Women, will 
collaborate with Selikoff on the VDT project, which will 
involve 10,000-12,000 women. SEIU volunteers will be 
asked to complete questionnaires on work patterns, medi- 
cal histories and lifestyles. 

Seliioff's team will field test questionnaires in a six- 
month feasibility phase beginning in June. Subsequent data 
collection will take three years, followed by a year of 
analysis. The study will follow the model developed by the 
American Cancer Society in its studies on cancer preveu- 
tion, which includedmillionsof volunteerparticipants. 

At a June 6 press conference announcing the study, 
Seliioff said that, "Clusters of problem pregnancies have 
been identified in VDT-intensive offices and questions 
have been raised as to whether exposure to the non- 
ionizing radiation emitted by VDTs is involved." The 
Mount Sinai study will seek to address continuing concern 
that the clusters are related to VDTs. 

Seliioff and his associates at the Environmental Sci- 
ences Lab at Mount Sinai have an international reputation 
in the study of toxic materials, including asbestos, 
polychlorinated biphenyls (PCBs) andvinyl chloride. 

Three other epidemiological studies are also about to 
begin; they are all retrospective studies, however. In the 
United States, one team under Dr. Teresa Schnorr of the 
National Institute for Occupational Safety and Health 
P O S H )  and a second team directed by Drs. Bill Butler 
and4Kelly Brix of the University of Michigan each plan to 
begin distributing questionnaires this summer or fall. In 
Denmark, researchers at the Marselisborg Hospital in 
Aarhus and at the Institute of Social Medicine at the Uni- 
versity of Aarhus are in the process of identifying 2,000 
women who were pregnant in 1983 and 1984 to answer 
questionnnires. 

NBS To Proceed with EMC 
Lab Accreditation Program 

The National Bureau of Standards (NBS) has approved a 
request to establish a national voluntary laboratory accredi- 
tation program W L A P )  for electromagnetic compatibility 
(EMC) and telecommunications equipment. The NBS de- 
cision follows a January 23 request from Walter Poggi of 
Retlif Testing Laboratories in Ronkonkoma, NY (see 
MWN, March 1985). 

The NBS must now establish viable test methods by 
which labs can be judged, and the bureau will host a work- 
shop in Gaithersburg, MD, on June 17 to discuss possible 
methods and criteria for accrediting labs. 

Peter Unger, associate manager of NBS's accreditation 
program, told Microwave News that he hopes to have the 
criteria finalized and the LAP application package avail- 
able by October. 

Poggi bas formed a task group to develop draft test 
methods (for, among others, conducted and radiated emis- 
sions) and technical requirements (including quality con- 
trol, laboratory practices and record keeping) to present at 
the workshop. 

Accordmg to the NBS's Jeffrey Horlick, project leader 
for the EMC LAP, the bureau received 14 sets of comments 
on Poggi's proposal: 8 were positive, 4 were conditional 
and 2 were negative. 

The majority of those in favor of the LAP represent in- 
dependent testing labs and believe that a LAP would help 
win the acceptance of products by foreign countries. 

The Computer and Business Equipment Manufacturers 
Association (CBEMA) and R&B Enterprises opposed the 
LAP. CBEMA argued that the present procedures are 
working and that a new LAP would only add administrat- 
ive expenses. R&B noted that a LAP made little sense due 
to the lack of agreement among the Amy, Air Force and 
Navy on measurement and instnimentation techniques. 

The Electronics Industries Association (two sets), the 
Naval Electronic Systems Command (NAVALEX) and the 
Federal Communications Commission all expressed mixed 
opinions on the need for the LAP. For instance, the 
NAVALEX told the NBS that the LAP would win its ap- 
proval as long as it did not apply to the Navy. 

The question of fees for participation in the LAP will be 
decided later. Horlick explained that the costs of laboratory 
accreditation cannot be computed until the methods and 
requirements are settled. 
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For more information, contact NBS's Unger at (301) 

921-3431 or Retlii's Poggi at (516) 737-1500. 

Voluntary FDA Standard for 
RF Sealer Workers 

The Food and Drug Administration (FDA) has issued 
voluntary exposure standards for operators of radiofre- 
quency (RF) sealers and dielectric heaters. FDA's recom- 
mendation is based on the 1982 American National Stan- 
dards Institute (ANSI) standard. 

The FDA has no authority to enforce its new guidelines. 
The agency advises that it "helieves that the responsibility 
for implementing these recommendations lies with the 
owners of new and existing equipment and the manufac- 
turers of new equipment." Only the Occupational Safety 
and Health Administration (OSHA) can set mandatory fed- 
eral exposure standards, but it has not done so. Although 
OSHA has a voluntary 10 mW/cm2 standard in its 
rulebook, that standard cannot be enforced (see MWN, 
November 1983 and March 1984). 

When asked why the FDA was setting occupational ex- 
posure guidelines, William Herman, director of the Divi- 
sion of Physical Sciences, replied, "FDA also has the re- 
sponsibility for issuing recommendations for radiation 
emitted by RF devices under the Radiation Control for 
Healthandsafety Actof 1968." 

Another reason for the FDA action appears to be promp- 
ted by the high radiation levels to which RF sealer 
operators are exposed. In its cover letter accompanying the 
standards, the FDA states that RF sealers "often expose 
operators to time-averaged electric and magnetic field 
strengths that are 10 to I00 times higher than prevailing 
voluntary exposure standards promulgated by ANSI" 
[emphasis FDA's]. (See MWN, January/Februq 1982.) 

The agency could have set a performance standard for - .  
RF equipment, but i t  would only apply to new equipment. 
At hearings held in May 1981, John Villfonh, the director 
of the FDA's Center for Devices and Rlidioloeical Health. - 
told Congress that such an approach would not be the most 
effective one (see MWN, June 1981). 

When the exposure guidelines were proposed last year 
(see M W N ,  September and November 1984). Edward 
Baier, head of OSHA's Directorate of Technical Support, 
wrote to the FDA that his agency has no plans to regulate 
RF radiation but that "we are supportive of voluntary ef- 
forts to provide greater worker protection from hazards." 

Under the ANSI standard, exposure limits below 3 MHz 
and above 30 MHz are 100 mW/cmz and 1 mW/cm2 respec- 
tively. For any frequency (f) between 3 and 300 MHz,  the 
limit is 9M)IP mW/cmz. The FDA recommends that RF 
survey meters should be located 10 cm from the opentor's 
surfacc closest to the RF duvice. Measurements should be 
made at the face, chest, gonads, thighs, knees, shins and 
feet, with the operator in the normal operating position. 

For a copy of the FDA guidelines, contact Dr. Zory 
Glaser or Howard Bassen at the Center for Devices and 
Radiological Health, FDA, Rockville, MD 20857, (301) 
443-7155 or443-6536. 

- - 

ANS C63 and NEMA on EMC 
American National Standards Committee C63 on Elec- 

tromagnetic Compatibility (EMC) met in Washington, DC, 
on May 24. Among the developments at the meeting: 
e The committee approved a move by subcommittee 1 to 
begin work on a recommended practice on configurations 
for electromagnetic interference (EMI) testing procedures, 
with special emphasis on the placement of cables. Glen 
Dash, of Dash, Straus & Goodhue in Boxboro, MA, is the 
chairman of the task group set up for this new effo~t. C63 
Chairman Ralph Showers asked Dash to report back on a 
proposed work plan at the next committee meeting. It was 
pointed out that =ble placement is also under study by 
CISPR. 
0 The Naval Electronic Systems Command (NAVALEX) 
has circulated a proposed EMC Standardization Prograrn 
Plan, covering some 25 Department of Defense docu- 
ments: 6 are presently being revised and 7 are in prepara- 
tion. The program plan lists their current status. For more 
information, contact David Perkins, Standardization 
Branch, NAVALEX, Washington, DC 20363. 

A question arose as to what policies C63 should recom- 
mend for the measurement of transients. A task group was 
set up within subcommittee 1 to consider this question. Ed 
Bronaugh of Electro-Metrics, Glen Dash, Don Heirman of 
AT&T Information Systems Labs and Ralph Shvwers of 
the University of Pennsylvania will serve on the ad hoc 
group. (See also Standards Update on p.10.) 
0 A letter hom Joseph Charyk, chairman of the National 
Security Telecommunications Advisory Committee, re- 
questing assistance in the development of standards to pro- 
tect the "US. Telecommunications Infrastructure" from 
disroption by an electromagnetic pulse (EMP) was circu- 
lated at the meeting. Showers will write back expressing 
interest in helping develop instrumentation to measure 
EMPs, but leaving open the question of developing protec- 
tion techniques. 
*Harold Gauper, vice-chairman of the C63 committee, 
announced that he will be retiring from GE Corporate 
R&D as of July 31. He said his decision was based in part 
on GE Corporate R&D's new policy of discontinuing work 
on EMC. Responsibility for compatibility will now rest 
solely with those divisions that market specific products. 
Gauper said that he will do consulting and will continue to 
work with C63, though not as vice-chairman. 

The next meeting of C63 will be held in Washington, 
DC, on November 15; subcommittee 1 will meet during the 
August 20-22 meeting of the IEEE EMC Society in 
Wakefield, MA, and again before the full committee meet- 
 in^ in November. 

NEMA 
Less than a year ago, the National Electrical Manufac- 

turers Association (NEMA) established a "Coordinating 
Committee on EMC" to address an emerging concern 
about EMI. The committee is seeking to identify the possi- 
ble impact of EMI on the large number of NEMA's prod- 
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uct areas, to establish liaisons with other EMC standard- 
setting and coordinating groups and to investigate the prob- 
lem of power line noise. One of the committee's functions 
is to channel information among those NEMA divisions 
responsible for ensuring that specific products do not cause 
EMI, as well as to keep up with international EMC ac- 
tivities, according to Frank Kitzantides, manager of NE- 
MA's Engineering Department. GE's Harold Gauper is the 
chairman of the coordinating committee. 

Within NEMA's Lighting Division, a "Joint Section 
Committee on EMI from RF Lighting Devices" has been 
setup under the chairmanship of Sina Javidi of GE. The 
committee is sponsoring laboratory research on radiated 
and conducted electromagnetic interference (EMI) from 

BOOK REVIEWS 
W. Ross Adey and Albert E Lawrence, editors, Nonlinear 
Electrodynamics in Biological Systems, New York, NY: 
Plenum h s s ,  1984, 603 pp., $89.50. 

In June 1983, an international group of experts assem- 
bled in Loma Linda, CA, to discuss possible modes of 
interaction between electromagnetic radiation and living 
systems (see M W N ,  July/August 1983). The proceedings 
have been edited by the conference organizers, Dr. Adey 
of the VA Hospital in Loma Linda and Dr. Lawrence of 
Hughes Aircraft Co. in Carlsbad, CA. Among the authors 
of the 38 papers collected in this volume are the leading 
researchers interested in non-thermal effects. Adey, Davis, 
Frohlich, Keilman, Kremer, Pohl, Rein, Scott, Swicord 
and Webb are all represented. Solitons and chaos theory 
are muchdiscussed- ofteninquite technical terms. 

Robert 0. Becker and Robert Selden, The Body Electric: 
Electromagnetism and the Foundation of Lie ,  New 
York, NY: William Morrow and Co., 1985, 364 pp., 
$17.95. 

Dr. Becker, an orthopedic surgeon best known for his 
pioneering work on limb regeneration in salamanders, is a 
leading proponent of the basic role electromagnetism plays 
in biological systems. Formerly with the VA Hospital and 
the Upstate Medical Center in Syracuse, NY, Becker has 
geared his new book toward a lay audience. It is a clearly 
written, well-illustrated primer that explores Becker's hy- 
pothesis that the emerging scientific understanding of the 
electromagnetic nature of living systems will lead to a rev- 
olution in biology and medicine. Becker and his coauthor 
also discuss the public issues raised by the proliferation of 
electromagnetic technology. Becker includes a postscript 
on the opposition to his research in the late 1970's, which 
eventually led him to retire. 

P.N. Cheremisinoff, O.G. Farah and R.P. Ouellette, 
editors, Radio FrequencyIRadiation and Plasma Pro- 
cessing, Lancaster, PA: Technomic Publishing Company, 
Inc., 1985, 213 pp., $45.00. 

Focusing on manufacturing applications, the editors pre- 
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radiofrequency (RF) lighting devices. In addition, NEMA 
has installed such devices in its own offices to run experi- 
ments on the potential for EMI. 

The Lighting Division has two task forces at work: one 
on measurements, chaired by Ed Mame of Universal 
Manufacturing, and one on emission limits, chaired by Ed 
Morton of North American Phillips Lighting Corp. Ac- 
cording to Richard Geissler, NEMA's Manager of Market- 
ing Development and executive of the lighting division, 
the two task groups hope to complete draft reports by early 
next year. These documents will be forwarded to the Fed- 
eral Communications Commission, which has rulemaking 
pending on RF lighting devices (see M W N .  September 
1983). 

sent 17 articles on topics ranging fmm RF drying systems 
to infrared (IR) uses in France to plasma arc heaters. Based 
on papers first presented at the International Conference on 
Electrotechnologies in Industry held in Montreal, Canada, 
in 1982, this collection emphasizes the cost savings, the 
improved product quality, the benefits to worker safety and 
the decreased environmental impacts of these technologies 
compared to standard ones. several reports assess research 
and development efforts and predict future applications. 

Vilas D. Nene, Advanced Propulsion Systems for Urban 
Rail Vehicles, Englewood Cliffs, NJ: Prentice-Hall, Inc., 
1985,228 pp., $39.95. 

The bulk of this book addresses the electromagnetic 
compatibility and interference (EMC-EMI) problems gen- 
erated by chopper-controlled DC and inverter-controlled 
AC drives used in mass transit vehicles. Of special concern 
are possible EMI to wayside signaling and communications 
systems, as well as to automatic train control equipment, 
and to a lesser extent, EM1 to adjacent telephone, radio 
and TV circuits. The book closes with a number of case 
studies ofEMC in transit systems in the U.S. and Japan. 

Nicholas H. Steneck, The Microwave Debate, Cam- 
bridge, MA: MIT Press, 1984, 279 pp., $25.00. 

Steneck, a historian at the University of Michigan in 
Ann Arbor, recounts the evolution of scientific understand- 
ing of the biological effects of radiofrequency and micro- 
wave radiation and the development of safety standads 
-both the 1966 ANSI 10 mWlcm2 guidelines and their 
revision in 1982. Along the way he covers a number of 
controversial episodes, including the thermal versus non- 
thermal debate, RCA's and HBO's attempts at siting satel- 
lite stations, the Moscow embassy affair and the Yannon 
case. Steneck delves into the specifics of some of the best 
known bioeffects imbroglios: Zaret's cataract hypothesis, 
Frey's finding of leakage through the blood brain barrier 
and the Guy-Air Force long-term, low-level study. Steneck 
argues that "politics and science have become intertwined 
in the microwave debate." 



UPDATES 
- - - 

BIOLOGICAL EFFECTS showed no difference in benign tumor incidence is 

Electric Field Exposure ... A research team from the Cen- 
tral Electricity Generating Board, the Central Electricity 
Research Labs and the University of Oxford in the U.K. 
has found "no significant correlations of health [among 
workers] with either measured or estimated exposure to 
electric fields." The results are based on questionnaires 
and exposure assessments of 390 electrical power tmns- 
mission and distribution workers exposed to 50 Hz electric 
fields. Among the findings was the "shiking" low level of 
exposures: only 28 were exposed to more than 6.6 kV/ 
m.hr over the two-week measurement period - the largest 
was 242.6 kV/m.hr. (Note that measured and estimated 
exposures did not correlate well with each other.) The au- 
thors caution that the electric fields may have an effect on 
health other than on those indices studied, that larger elec- 
tric fields might have an effect or that certain vulnerable 
individuals may be at greater risk. "Health of Workers 
Exposed to Electric Fields" by D.E. Bmadbent et al. ap- 
p e a  in the British Journal of Industrial Medicine. 42, 
75-84,1985. 
Guy Cancer Data Released ... The NmOI data from the 
long-term study at the University of Washington, Seattle, 

an important element in defining the promotion and 
induction potential of microwave radiation for car- 
cinogenesis. The collapsing of sparse data without 
regard for tissue origin is useful in detecting possible 
statistical trends, and the finding here of excess pri- 
mary malignancies in the exposed animals is pm- 
vocative; however, when this single finding is con- 
sidered in the light of other parameters evaluated, it 
is questionable if the statistical difference reflects a 
true biological activity. No meaningful statistical 
analysis could be made of metastatic neoplasms be- 
causeof theirlow incidence. 

The total number of tumors identified by Guy was: 18 pri- 
mary malignancies, 36 metastatic malignancies and 62 he- 
nign for the exposed rats. For the control animals, the 
tumor totals were: 5 primary malignancies, 18 metastatic 
malignancies and 53 benign. The Guy team also note that 
"there is some indication that the survival times are longer 
in the exposed animals." Volume 8: Evaluation of brrgev- 
iry, Cause of Death and Histoparlrological Findings is 
available from Dr. Jemme Krupp, USAF School of Aems- 
pace Medicine, Brooks AFB, TX 78235. The final, sum- 
marv volume (No.9) is still in oreomtion. . . on the effects of low levels of pulsed microwaves have 

been released by the U.S. Air Force (see MWN, July/ COMMUNICATIONS 
~ u g u s t  1984 and M Z C ~  1985). ~ r .  Bill GUY and coworkers More Rleports...The number of teleports in the U.S. will 
report that: rise to 200 by 1995, although only 18 are currently operat- 

The incidence of neoplastic lesions corresponds to 
that reported for this strain of rat [Sprague- 
Dawley] .... The endocrine system had the highest in- 
cidence of neoplasia in the aging rats, as is to be 
expected in this experimental animal. The low inci- 
dence of neoplasia with no increase in any specific 
organ or tissue required the data to be collapsed and 
statistically evaluated with respect only to occurrence 
of the neoplasm, with no attention given to the area 
of occurrence. This analysis indicated that neither 
group had an excess of benign lesions. There is 
statistical evidence that the mean number of primary 
malignancies was higher in the exposed animals than 

ing, according to a new report from Fmst & Sullivan, an 
international market research firm. "The Market for Tele- 
ports in the United States: 1985-1994" (Report No.1388, 
February 1985) projects total expenditures over the next 
decade of $1.5 billion (in constant 1985 dollars), including 
$400 million spent on micmwave links for the communica- 
tions centers during that period. Another $100 million will 
be invested in fiber optics. To meet the steadily gmwing 
need for affordable satellite communications, the average 
1995 teleport will use 25 earth station antennas, 50 micm- 
wave links and 10 miles of fiber optic cablos. l h e  report is 
available for $1,700 fmm Fmst & Sullivan, Inc., 106 Ful- 
ton St.. New York. NY 10038. (212) 233-1080. 

in the sham exposed; hut the hioiogical significance COMPATIBILITY & INTERFERENCE 
of this difference is reduced by s e v d  factors. F i t ,  
detection of this difference required the collapsing of 
sparse data without regard for the specific type of 
malignancy or tissue of origin. Also, when the inci- 
dence of the specific primary malignancies in the ex- 
posed animals is compared with specific tumor inci- 
dence reported in the literature, our exposed animals 
had an incidence similar to that of untreated control 

xats of the same strain, maintained under similar 
[specific-pathogen-free] conditions. It is important to 
note that no single type of primary malignancy was 
enhanced in the exposed animals. From the 
standpoint of carcinogenesis, benign neoplasms have 
considerable significance under the assumption that 
the initiation pmcess is similar for both benign and 
malignant tumors. The fact that treatment groups 

ELF EM1 to Pacemakers ... Some unipolar pacemakers 
are sensitive to high intensity 60 Hz electric fields, accord- 
ing to a study for EPRI by Drs. A.J. Moss and E. Carsten- 
sen of the University of Rochester. The researchers ex- 
posed 11 patients with seven different implanted pacemak- 
ers from 4 manufacturers to 2-9 kV/m electric fields, with 
total body currents of 47-175 uA. Only unipolar units made 
by Cordis (models 190A and 190F) and Cardiac Pacemak- 
ers (model 505) were susceptible to EMI; the types of tran- 
sient alterations detected were: inappropriate triggered ac- 
tivity, inhibition of impulse generation, reduction in rate 
and reversion from demand to asynchronous mode. The 
authors note that the interference-causing fields can he en- 
countered under 500 and 765 kV power lines, hut add that 
new circuit designs can eliminate the potential for EMI. 
Evaluation of the Effects of Electric Fields on Implanted 
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Cardiac Pacemakers (EPRI EA-3917, February 1985) is 
available for $11.50 from Research Reports Center, PO 
Box 50490, Palo Alto, CA 94303, (415) 965-4081. (See 
also MWN, June 1984.) 
UHF RFI...The National Association of Broadcasters 
(NAB) and the Association of Maximum Service Telecas- 
ters (AMST) have asked the FCC to set up a govemment- 
industry committee to "study the issue of interference to 
UHF television signals by land mobile licensees operating 
in the UHF spectrum." In an April 26 letter to FCC 
Chairman Mark Fowler, NAB President Edward Fritts and 
AMST President Tom Pam recommended that laboratory 
and, if necessary, field testing should be done under the 
auspices of the FCC. They also urged that this committee 
should complete its work within eight months of its forma- 
tion 
Other Developments ... At the last meeting of the RTCA 
Special Committee 156 on potential EM1 to aircraft elec- 
tronics from computers and the like, held April 23-24, a 
question was raised as to whether shielding of aircraft win- 
dows might increase path loss and thus reduce the risk of 
interference. This and other issues will be discussed at the 
committee's next session, July 23-24. (See also MWN, 
September 1984.) ... Non-striking pilots for United Airlines 
reported numerous cases of radio communications "jam- 
ming" by pilots from other airlines during the United 
strike. A spokesman for the FAA explained that unionized 
pilots were "keying" their microphones when United 
pilots attempted to talk to air traffic control. The FAA's 
Administrator for Air Traffic, Donald Engen, wamed both 
United and the Air Line Pilots Association in telegrams, 
sent on May 20th, that the agency would pmsecute vio- 
lators, but an FAA staffer admitted that with several pilots 
using a frequency at any given time it is "very hard" to 
catch violators .... Static electricity caused the fatal fire on 
January 11 at a Pershing I1 nuclear missile site in West 
Germany, U.S. Army experts have concluded. A two- 
month investigation found that a static charge sparked the 
missile's solid fuel pmpellant, killing 3 servicemen and in- 
juring 16 others. The accident will prompt better grounding 
of Pershimg engines, according to Amy officials .... Stray 
electrical currents below New York City's Central Park 
may be corroding metal pipes in the refrigeration system of 
the park's ice skating rink, which is under renovation. The 
currents, which some experts believe come from under- 
ground cables or the subways, are common in the city, 
according to a consultant hired to remedy the pmblem. The 
New York Times reported on May 22nd that it could cost 
the city $2 million to repair the damage. 

the human motor cortex with a pulsed magnetic 
field .... The FDA's Center for Devices and Radiological 
Health has published Therapeutic Microwave and 
Shornvave Diathermy: A Review of Thermal Effectiveness, 
Safe Use and Stare of the Art: 1984 (No. FDA 85-8237). It 
is available for $2.25 from the Government Printing Of- 
fice, Washington, DC 20420. Order No. 017-015-00226- 
8....The June issue of IEEE Spectrum features an article 
on "The Friendly Uses of RE" Robert Shupe and Ned 
Homback of the Indiana University School of Medicine 
review the use of PEMFs to heal fractures and of RF en- 
ergy for hypenhennia .... New from Professor C.A.L. Bas- 
sett: with M.H.M. Harrison, "Use of Pulsed Elec- 
tromagnetic Fields in Perthes Disease: Report of a Pilot 
Study," in Journal of Pediatric Onhopedics, 4 ,  579-584, 
1984; and with James S. Kort, "Role of Electricity in the 
Treatment of Congenital Pseudoarthrosis of the Tibia," in 
Reconstruction Surgery and Traumatology, 19, 140-146, 
10x5 .,V". 

MEETINGS 
Power Line Review ... The annual review of research on 
the bioeffects of electric and magnetic fields associated 
with high voltage power lines has been tentatively sched- 
uled for the week of November 4 in Washington, DC. L i e  
last year, contractors for EPRI and the New York State 
Power L i e  Project are expected to join W E  researchers. 
The schedule wiU be finalized over the summer. For, more 
information, contact Dr. William Wisecup, Aerospace 
Co~p., Suite 4000, 955 L'Enfant Plaza, SW, Washington, 
DC 20024, (202) 488-6000. 
DNA Workshop ... ONR sponsored a Workshop to Review 
Research on Biological Effects of High Frequency Elec- 
tromagnetic Fields in Asilomar, CA, April 28-30. 25 sci- 
entists were invited to discuss theoretical (vibrational, elec- 
tronic and cooperative responses) and experimental (effects 
on DNA) topics. One of the primary objectives of the 
meeting was to help the ONR and the FDA set future fund- 
ing priorities. No proceedings are bemg prepared. 

PEOPLE 
New Head of EEPA ... The Electromagnetic Energy Policy 
Alliance (EEPA), the trade association of manufacturers 
and users of non-ionizing radiation systems, elected Barry 
Umansky as its new president on May 17 at EEPA's annual 
meeting in San Diego, CA. Umansky, who is the deputy 
general counsel for the National Association of Bmadcas- 
ters (NAB), replaces Daniel Walters, a vice president of 
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A . MEDICAL APPLICATIONS 
Resources.. .The safety of NMR imaging is the subject of 
an editorial in the April 20 Lancet - which prompted two 
interesting replies in the British journal's May 11 issue. A 
detailed review of NMR safety will appear in a forthcom- 
ing issue of Microwave News .... Also in the May 11 Lan- 
cer, Dr. A.T. Barker and coworkers at Sheffield University 
in the U.K. report on a non-invasive method of stimulating 
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UPDATES 
MCI Telecommunications Corp. Corporate members of 
EEPA include: AT&T Bell Labs, CBS, GTE, IBM, MCI, 
Motorola, NAB, NBC, Raytheon, RCA and Rockwell 
International. 

RADAR . .. .~ . 
Phased Arrays ... The new generation of electronically 
steered radars called "phased arrays" is much in the news. 
The most famous -or perhaps infamous - unit is the 
one under construction near Krasnoyarsk and Abalakova in 
central Siberia. U.S. officials believe that the Soviet radar 
violates the SALT I accords, though there is still an ongo- 
ing debate on the significance of the violation. Under 
SALT I, phased array radars must be built along Soviet 
Union or U.S. borders. In the U.S. the Au Force has two 
PAVE PAWS radars in operation: one on the east coast at 
Otis Air Guard Base on Cape Cod in Massachusetts and 
one on the west coast at Beale Air Force Base in Califor- 
nia. Are the Soviets up to something sinister or is there 
another explanation for building the radar 600 miles from 
the nearest frontier? R. Jeffrey Smith outlines both sides of 
the argument in the March 22 Science magazine. The 
Soviets contend that the radar doubles as a way of tracking 
objects in space, which is dlowed under SALT I -in- 
deed, the U.S. PAVE PAWS radars also perform this func- 
tion. Some analysts contend that the Soviets picked the 
internal site as an economy move (saving them from hav- 
ing to build two radars) or for topographic and climatic 
considerations (for instance, the harsh frigid winters that 
would make maintenance a nighunare). o n  March 9, syn- 
dicated columnist Jack Anderson offered another wssibil- 
ity: the late Konstantin Chernenko grew up in ~ i&r ia  and 
may have used his political influence to put the radar there 
in the age-old tradition of pork barrel politics. On April 16, 
Tlre Washington Post reported that the Americans and 
Soviets are beginning to soften their positions that the 
Soviets are violating SALT I. The Post cites a new U.S. 
intelligence consensus that the Krasnoyarsk radar is an 
early warning radar -built primarily to spot suhmarine- 
launched missiles from the northern Pacific. One possible 
solution to the disagreement is that the Soviets could limit 
the radar's angle of coverage. For a discussion of the im- 
pact of phased array radars on the ABM treaty, see "U.S., 
Soviet Programs Threaten ABM Treaty" in the April issue 
of the Bulletin of the Atomic Scientists. ... Meanwhile, the 
U.S. is continuing to add new phased array radars to its 
early warning system. The third PAVE PAWS radar is 
nearing completion at Robins Air Force Base in Georgia, 
and late last year ground was broken on the fourth PAVE 
PAWS installation in Eldorado, TX, near Goodfellow Air 
Force Base. The Air Force also expects a new phased array 
radm to be operational in Thule, Greenland, in the fall of 
1986 .... The U.S. also uses a phased array radar, called 
Cobra Judy, at sea. According to the January 1985 Defense 
Electronics, the Air Force is in the process of adding an 
X-band radar, which will stand five stories tall, to the 
USNS Observation Island. It will complement the ship's 
existing S-band phased array unit .... To learn how a phased 
array radar works, see Eli Bmkner's extremely readable 

article in Scientific American (the February issue's cover 
story). Brookner, who is with Raytheon, which is building 
the PAVE PAWS units for the Aii Force, explains how the 
electronically steered radar can yield information on the 
location, bearing, velocity and even the length of a target. 
He describes how the new generation of gallium arsenide 
technology will encourage the development of smaller ph- 
ased array radars: a few monolithic microwave ICs will 
replace hundreds of parts. He predicts that NASA will 
soon send a phased array radar into space for surveillance 
and mapping duties .... Such radars are already being used 
for research on ionospheric phenomena. A gmup from 
Johns Hopkins University's Applied Physics Lab describes 
the phased array backscatter radar in operation at Goose 
Bay, Labrador, Canada, in the January-February 1985 issue 
of Radio Science. ... On October 15-18, many of the techni- 
cal issues related to these radars will be addressed at Ph- 
ased Arrays '85 in Bedford, MA. For more information, 
contact Dr. Hans Steyskal, RADCIEEA, Hanscom AFB, 
MA 01731, (617) 861-2052 .... Phased arrays are also being 
used in the treahnent of cancer. The ZEEE Transactiorrs on 
Microwave Theory and Techniques is planning to publish a 
special issue in May 1986 on the use of phased arrays for 
hyperthermia. For more information, contact Professor 
James Lin, Depaameut of Bioengineering, University of 
Illinois at Chicago, Box 4348, Chicago, IL 60680, (312) 
996-2331. 

STANDARDS 
Blasting Caps and Medical Surveillance ... ANSI C95's 
Subcommittee V has drafted a new standard, Safe Dis- 
tances frorn Radiofrequency Transmitting Antennas for 
Electric Blasting Operations. Members of C95 have until 
June 28 to cast their ballots on the draft standard, which 
was developed under the aegis of Subcommittee V Chair- 
man Ramie Thompson. Based on the possibility that the 
wires of an electric blasting cap can act as a receiving an- 
tenna for RF energy, the proposal discusses procedures to 
minimize the risk of accidental detonation .... An ad hoc 
committee of C95 has been studying the merits of develop- 
ing a surveillance program for workers exposed to RFIMW 
radiation. Dr. Charlotte Silverman of the FDA, the chair- 
woman of the ad hoc group, reports that such a program 
"is needed and is feasible." The group has prepared a re- 
port that will be discussed, among other matters, at the 
committee's next meeting on June 20, immediately follow- 
ing the BEMS conference in San Francisco. 
IEC on Measuring Transients...The IEC's Technical 
Committee. No.77 on EMC between electrical equipment 
has released a Guide on Methods of Measurement of S11ort 
Duration Transients on Low Voltage Power and Signal 
Lines. Publication 816 describes the effects of such tran- 
sients, caused primarily by lightning or electrical switches, 
and explains how to determine which parameters should be 
measured to characterize them. The well-illustrated report, 
printed in English and French, is available for $62.00 plus 
postage from ANSI's International Sales Dept., 1430 
Broadway, New York, NY 10018. 
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TECHNOLOGY 
Pulsed Power...William Weldon of the University of 
Texas at Austin reviews the technology required to gener- 
ate pulsed power for electromagnetic launchers, EMP 
simulators, fusion research and lasers in the M m h  issue of 
I E E E  Specrrunt .... The NBS is planning a Workshop on 
Measurentenr of Electrical Quantities in Pulse Power Sys- 
t e r~u ,  to he held in Gaithersburg, MD, March 5-7, 1986. 
Among the topics to be covered are the measurement of 
voltage, current and power, as well as  calibration methods. 
The attendance fee has yet to be set but is expected to be 
less than $100. Contact: Ron McKnight, B344 Metrology 
Bldg., NBS, Gaithersburg, M D  20899, (301) 921- 
3121 .... The Army Electronics R&D Command is setting 
up a Pulse Power Center at Fort Monmouth, NJ. Contact: 
Joseph O'Connell at Fort Monmouth's Low-Energy Pulsers 
Team Electronics Technology and Devices Lab, (201) 
544-5404. ... The 5th IEEE Pulsed Power Corlference will 
be held in Arlington, VA, this June 10-12. Contact: Dr. 
Frank Rose, Naval Surface Weapons Center, F-04,  
Dahlgren, VA 22448, (703) 663-8026. 

FROM THE FIELD 

VDTs 
Swedish Research Review...A researcher with Sweden's 
National Board of Occupational Safety and Health 
(NBOSH) has published an 87-page review, Video Display 
Terminals ond Health: A Technical and Medical Appraisal 
of the State of the Art. It assesses the risks faced by work- 
ers for a wide range of reported ailments, including stress, 
reproductive abnormalities, visual and ocular damage and 
musculoskeletal problems. In the report's summary, author 
Utf Bergqvist and his NBOSH colleague Bengt Knave 
conclude that "VDTICRT units do not cause birth defects 
or  spontaneous abortions." In addition, they dismiss re- 
ported similarities between VLF radiation emissions from 
VDTs and the fields used by the Delgado team on chick 
embryos (see M W N ,  September 1984). Single copies of 
the report, which appeared originally in the Scandinavian 
Journal of Work, Environment & Health, 10, Supplement 
2, 1984, are available for 130 Swedish Kronor each (about 
$14.50), prepaid, from Bergqvist, NBOSH, S-171 8 4  
Solna, Sweden (make checks payable to "WWDU"). 

IBM on Guy's VDT Report 
ToThe Editor: We strongly dispute IBM's contention that our story is inaccu- 

Your recent Microwave News story misinterprets a report pre- rate and misleading. We offered no judgnrent on the question of 
pared for IBM by Dr. A.W. Guy (MWN. April 1985). Your story VDT safety. We simply reported what we consider to be a clear 
is inaccurate and grossly misleading. recomrnendarion by Guy for shielding VDTs which do not meet 

This is especially distressing since IBM provided you in ad- the 1983 electromagnetic irrterference (EMI) rules set by the 
vance with additional clarifying information. You also had Dr. Federal Commrrnications Comnrissiorr. 
Guy's report summary which states there is "no valid evidence Referring to older nrodel VDTs in a section titled "Recom- 
that would indicate any health hazards associated wi th... persons mendations'' on page 56 of his report to IBM, Guy states: "The 
operating VDTs. " localized E-fields at the stdrface of an unshielded cover of a VDT 

Dr. Guy since has added a preface to his full report which nearest the flyback tranrfonner can reach errremely high values 
states "VDTs are safe to use." He adds that the emissions from as a result of the associoted high voltage and close proximity of 
"both older and newer model VDB are well below the levels the rransJonner to the cover. Since these fields have a capability 
shown tocause harmful bioloeical effects. " of inducing much greater currents in on exposed user of the de- - 

Here, again, are the facts: vice than ;he relarively low magrreticfield emissions, itcertainly 
N o  place in the report or summary does Dr. Guy recom- is desirable to shield the cover of the VDT" [emphasis added]. 
mend refilting older VDTs with shielding because of pos- We regret thar IBM does not address this recommendation in its 
sible health problems. Dr. Guy reconfirms this in his pre- letter. 

Indeed, to avoid any possibility of rtrisrepresenting Guy's ad- face by saying: "I do not feel ... that unshielded VDT emis- vice to IBM, Microwave News reprirrted the full text of his rec- sion levels representapotential health hazard." om~~rendotions. We refer interested readers to page I1 of our 
Dr. Guy does observe that there is a perceived problem A ~ r i l  irsue 

based on unverified reports. In his preface, Dr. Guy ex- 
plains that current shielding is desirable because it reas- 
sures individuals concerned by those reports, not because 
he has any health or safety concerns [emphasis inoriginall. 
* IBM has not kept Dr. Guy's findings confidential. In ac- 
cordance with standard scientific practices, Dr. Guy has %? reporting his findings at appropriate scientific forums 
and he will continue to do so. Also, Dr. Guy's summary 
has been available since September and the full report is 
available now. 
e Dr. Guy's basic conclusion is that VDTs are safe and 
presentno health hazards tousers. 

Robert J. Siegel, DirectorofInformation, 
IBM, Armonk, New York 10504 

On receiving IBM's letter, we contacted Guy at the University 
of Washington in Seattle, but he refrrsed to comment on either our 
storyorSiegel's letter. 

Guy's new preface, cited by IBM, is dared April 18; the origi- 
nal report is dated December 2. (By April 18, our April issue 
was already on its way to our srrbscribers.) While the preface 
may help everyone betrer understand Dr. Guy's position, in no 
way does it alter tlrecontents of the report itself. 

Lost fall, when Microwave News first learned thar Dr. Grry 
was preparing o report for IBM, we repeatedly d e d  for a copy. 
We were told thar it ivns for internal use only. Later, IBM re- 
leased a six-page report summary thar did not include Guy's rec- 
ommendations. Only afrer we p~blislted our story did IBMfinally 
release the full report. 

Westand by orrr story. - The Editors 
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Gerling Laboratories I 

RADHATJJEMC SERVICES 
RadhazIEMC site surveys, training, testing and consulting 
services by highly skilled and experienced professional 
personael. Write or call for complete brochure. R&B En- 
terprises, 20 Clipper Road, West Conshohocken, PA 
19428, (215) 825-1960. 

Microwave oven technologists providing consultation and 
technical services on all phases of microwave oven design 
and performance. Write for a copy of our Technical Back- 
ground and Consulting Rate Sheet. 1628 Kansas Avenue, 
Modesto, CA 95351, (209) 521-6549. Telex: 4666681 
GLABS CI. 

ADVERTISE IN 
MICROWAVE NEWS 

The Health Physics of 
Nan-Ionizing Radiation 

October 27- November 7,7985 - $1,000 
Comprehensive one week course provides the health 
physicist with an overview of the many problems asso- 
ciated with using non-ionizing radiation in both industrv 

Our readers rely on Microwave News for information they 
can trust. Yonr advextisement will get noticed here, and 
you'll be impressedby the response. 
Rates start at $50 for V32 of a page, $95 for V16 and $175 
for U8. For more information, call Mark Pinsky at (212) 
725-5252. 

- 
and public environments. Some topics to be covered a&: 
radiofrequency and microwave radiation, lasers, optical 
and nItravioletsources and magnetic fields. 

Application Forms andlor Information: 
Dr. E.L. Alexander 
Physics Department 
University of Lowell 
Lowell, MA 01854 
(617) 453-1045. 

Send a Free Sampleof 
MicrowaveNews to a Friend 

Send us the names of three or more of your colleagues who 
would benefit by reading Microwave News regularly, and 
we'll send them each a free sample issue. Write to: PO 
Box 1799, Grand Cenhal Station, New York, NY 10163. 

CONFERENCES 
July 1619: 1985 S m e r  Meeting of the IEEE Power Engineering August 26-28: 20th Annual Micmwave Power Symposium, Hotel 
Society, Hotel vancouver, Vancouver, BC, canadn. Contact: PES Spe- Continental, Chicago, IL. Contact: International Microwave Power hrti- 
eial Activities, IEEE, 345 East 47th St., New York, NY 10017, (212) tule, Tower Suite 520, 301 Maple Ave. West, Vienna, VA 22180, (703) 
705-7895. 281-1515. 
July 22-24: 22nd Annual C a n f e m e  on Nuclear and Space Rsdia- August 26-28: 1985 International Symposium on Ante- and EM 
t i w  EITects, followed by July 25-26: 1985 Hardened Electronics and Theory, Beijing, Chinr. Contact: Professor Mao Yukuan, Nonhwest 
Radiation ' kho logy  (HEART) ConfeIXIIce, Montercy, CA. Contact: Telecommunicatians Engineering Iortitute, Xi'an. Shaanxi Province, 
K.E Galloway, Div. 726, NBS, Gaithenburg, MD 20899, (301) 921- China. 
3541. 
July 22-25: l985 I n t e r n a t i d  Symposium on Micmwave 'khnology 
in Industrial Development -Bradl, Campinus, Bozil. Contact: At- 
tilio Jose Giamla, SBMO Symposium Committee. UNICAMP-CCPG 
(Reiloria), CP 1170,13100Campinas, SP, Bnzil. 
August 11-16: 14th International Conference on Medical and Biolog- 
ical Engineering and 7th International Conference on Medical 
Physics, Esptm, Finland. Contact: Congress Office, PO Box 105, SF- 
W251 Helsinki,Finland. 
August 19-21: 10th Annnal Conference of the Australian Radiation 
Pmtection Society, Melbourne, Aushalia. Contact: Dr. T.H. Gan, 
Aushalian Radiation Lab, Lower Plenty Rd., Ynllambic, Victoria 3085, 
Aushalia. 

August 26-30: International Conference on Magnetism 1985, San 
Francisco, CA. Contact: Dianc Suiters. Suite 300, 655 15th St., NW, 
Washington, DCZWO5. 
September 9-12: 15th European Micmwave Conference, Paris. 
France. Contact: Micmwave Exhibitions & Publishcn Ltd., Convex 
House.43 Dudley Rd.,lhnbridge Wells, Kent TNI ILE, UK. 
September 10-12: 7th Annual Electrical OverstRsslEIeetrostatic Dis  
charge Symposium, Radisson South Hotcl, Minneapolis, MN. Contact: 
Michael Manin. 3WStatic Contml Div.. 2111 W. Braker Lnne. Blde. . u 

501, POBox2963, Austin, TX78769, (512j834-3117. 
September 1214: 1st Annual Clinical Hyperthemia Symposium and 
Worksho~, St. Louis. MO. Contact: Dr. B. Emami. Division of Radia- 

Augur1 I!L23: 5th Annual Meeting of the S o e i e ~  of  ti^ R- tion oncology, Mallinc!uodt Institute of Radiology, 4511 Forest Park 
nance in Medicine, London, UK. Cantact: institution of ~ l ~ t r i ~ a l  Bkd.,St.Louis,MO63108, (314)362-3470. 
g i n m  WE). Savoy Place, London WCZROBL. LJK, (01)240-1871. September 23-26: 4th International Conference on AC & DC Power 
~ u g l i s i  20-22: 1985 IEEE International Symposium an  Elec- &i&on, London, UK. Contact: IEE, see August 19above. 
tromagnetie Compatibility, Hilton at Colonial, Wakefield, MA. Con- September 27-30: 7th Annual Conferenee of the lEEE Eneneering in 
tact: Dr. Chesler Smith, PO BOX 536, Bedford, MA 01730, (617) 271- ~ .di , . j~  ~ i ~ ] ~ ~  society, ~ ~ ~ r i ~ ~ ~  ~ ~ ~ 1 ,  mcago, ---- 
IUBO. EL. Contact: Dr. Barry Feinherg, Kendd Co., 411 L&e Zurich ~ d . ,  
August 20-22: Internatiooal Symposium on Antennas and Pmpaga- Banington. IL 60010. (312) 381-0370. Followed by September 30- 
tion, International Conference Hall. Kyoto, Japan. Contact: Rofessor October 2: 38th Annual Conference on Eneineerine in Medicine and 
Kmuaki Takao. Dept. of Electrical Enaineedne. Kvoto Univenitv. Biolwv. Chicaeo. IL. Contact: Susan ~eaney  ACE^&. 4405 East-West . - .  
KyotoM)6, Japan. ~ w ~ . % i t e 4 0 i  Bethewla, MD20814, (301)657-4142. 
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Growing Evidence That Cell Phone
Radiation Can Affect the Brain

Latest Data from Finnish and German Labs
While public fears about brain cancer remain unresolved, there is now a

growing body of evidence that wireless phone radiation can affect the nervous
system. Studies from Finland and Germany are the latest to find changes in
brain activity.

Some of the new results show subtle behavioral effects, while others in-
volve changes in brain-wave patterns. They do not point to any health risks—
in fact, some studies suggest that a cellular phone signal can actually speed up
certain mental functions. But while these findings are still tentative, they do
call into question the assumption that low-power radiofrequency and micro-
wave (RF/MW) exposures do not cause neurological effects.

In the Finnish study, volunteers exposed to mobile phone signals responded
significantly faster on two different tests of reaction times. The amount of time
needed for a simple task of mental arithmetic was also decreased. “Our results
suggest that GSM cellular telephones may have an effect on cognitive process-
ing,” write Dr. Mika Koivisto and colleagues at the Center for Cognitive Neu-
roscience at Finland’s University of Turku in the February issue of NeuroReport

EMF Polarization: Ignored Too Long?
Study Prompts New Outlook

In the laundry list of variables used to characterize electromagnetic fields
(EMFs), polarization is usually an afterthought—if it is mentioned at all. This
is mostly because it is neither easy to understand nor simple to describe.

But now, there is new interest in polarization as a possible missing variable
that could explain the conflicting results that are the hallmark of EMF biologi-
cal studies.

The catalyst for the new attention to polarization is a study of melatonin
among electric utility workers by Dr. Jim Burch of Colorado State University
in Fort Collins. Burch has shown that melatonin levels are more affected by
certain EMF environments than others and that the key difference may be the
polarization of the magnetic field.

Burch’s study is preliminary and would be much less noteworthy if it did not
agree with a series of animal studies by Dr. Masamichi Kato in Japan, which,
though well known, have until now been generally ignored in the U.S. and
Europe.

If Burch and Kato prove to be right, then their work will focus new atten-
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NSA Workers’ Suit Blames
Degausser for Brain Tumors

Two employees of the U.S. National Security Agency (NSA)
believe they developed brain tumors as a result of using a mag-
netic tape-erasing machine and are suing its manufacturer. Two
other NSA workers who used the degausser also developed brain
cancer; all four had benign meningiomas that required surgery.
A fifth worker developed another type of cancer.

All five are represented by the firm of Peter Angelos, a pow-
erful Baltimore trial lawyer who has made a fortune on asbestos
and tobacco litigation. No decision has been made on how to
proceed with the claims of the three who have not yet filed suit.

For each of the four workers with brain cancer, the tumor
occurred on the side of the head that was closest to the machine,
according to attorney John Pica of Angelos’s law firm.

In an interview with Microwave News, Pica said that there
might be others who used the degausser and have had health
problems. “We’re still in the investigative phase of this law-
suit.” Angelos might try to turn the case into a class action suit.

Degaussers erase magnetic storage media such as audio,

Italy Moves Towards a 2 mG Limit
For Schools near Power Lines

The Italian Ministry of the Environment has proposed
setting a goal of a maximum magnetic field of 2 mG (0.2
µT) in new schools, kindergartens and playgrounds built
next to power lines. A draft ordinance, released at the end
of 1999, favors a 5 mG standard as a “precautionary mea-
sure,” but otherwise accepts ICNIRP’s 1 G exposure limit,
according to the March issue of ElektrosmogReport, pub-
lished in Berlin.

While this is still only a recommendation, it is “an im-
portant step” towards a formal rule, Dr. Paolo Vecchia, the
head of the non-ionizing radiation section of the National
Institute of Health in Rome, told Microwave News.

The 5 mG standard—an annual average—would apply
to buildings where people may be expected to stay for four
or more hours a day. Exposures could never exceed 20 mG
over a tenth of a second.

Meanwhile, a prosecutor has opened a criminal investi-
gation of three employees of Enel, the state electric utility,
in connection to health problems associated with a 132 kV
power line near a school in a small town near Venice. Agence
France-Presse, the news service, reported on February 13
that charges of manslaughter are being considered because
some children died of leukemia and other cancers.

Suicide Linked to EMF Exposure
Among Electrical Workers

EMF exposures increased the risk of death by suicide in a
study of male electrical workers by researchers at the University
of North Carolina (UNC), Chapel Hill. They note that several
studies have linked EMFs to lower melatonin levels, and that low
levels of this hormone have in turn been linked to depression.

“We found a dose-response relationship for recent exposure,”
Edwin van Wijngaarden told Microwave News. “There also seemed
to be a higher risk at relatively younger ages.” The study was based
on data on 139,000 utility workers, originally collected by Drs.
David Savitz and Dana Loomis (see MWN, J/F95). The 536 deaths
from suicide in that cohort were matched with 5,348 controls.

Workers with the highest EMF exposures in the last year,
estimated to average 13 mG or more, were 70% more likely to
die by suicide than those who were unexposed at work. There was
a clear dose-response gradient: Risk grew as exposure increased,
though only the increase for the most-exposed workers was sta-
tistically significant.

“Stronger associations, with odds ratios in the range of 2.12-
3.62, were found for men less than 50 years of age,” van Wijn-
gaarden, Loomis, Savitz and colleagues write in the April issue of
Occupational and Environmental Medicine (57, pp.258-263,
2000). They suggest that this may reflect “a difference in the
nature of depression and suicide between age groups.” The UNC
researchers explain that there are two types of depression, major
and minor, and that major depression more often occurs at younger
ages. Minor depression, in contrast, is frequently linked to physi-
cal illness and “is common and important in later life.”

Van Wijngaarden also looked at suicide in three job titles that
have generally high EMF exposures: electricians, linemen and
power plant operators. Those who had worked as electricians in
the last year were more than twice as likely as other workers to
commit suicide, a significant increase. Some significant increases
were also seen for linemen, while work as a power plant operator
showed a weak negative association with suicide.

The discrepancy in results among these job titles might re-
flect different patterns of EMF exposure, the UNC team writes.
Their paper cites one study that found electricians to have the
highest average EMF exposures of these three jobs, and another
which reported linemen and electricians to have higher expo-
sures to high-frequency transients than power plant operators.

“Exposure to EMFs may alter melatonin secretion,” accord-
ing to several studies cited in the paper. Van Wijngaarden and col-
leagues note that low melatonin levels have been linked to de-
pression, and suggest this as a mechanism through which EMF
exposure might lead to suicide.

Past studies of EMFs and depression have had mixed results
(see MWN, M/J88, J/A92 and M/A96). A small study by Savitz
in 1994 found no greater incidence of depression in the broad
class of electrical workers, but some evidence for a greater risk
among electricians (see MWN, M/A94).

A large 1996 study of electric utility workers in Québec
showed no clear relationship between suicide and EMF expo-
sure (see MWN, M/A96). Van Wijngaarden pointed out, however,

that the Québec analysis was based on 49 cases of suicide as
compared to over 500 in the UNC study. “Our study has much
more power to detect an effect on the order of a 1.7-fold in-
crease,” he said.

The possible connection between EMFs and suicide was
first pointed out over twenty years ago by Dr. Stephen Perry, a
British physician.
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video and computer tapes by applying a powerful magnetic field.
(They are also widely used in radio and television studios.) The
five NSA staffers sat close to the machine and placed a stream of
computer tapes onto a conveyor belt that passed the tapes through
a magnetic field of up to 2,500 G.

The original degausser was supplied to the highly secretive
intelligence agency in 1967 by Electro-Matic Products Co. of
Chicago, and was installed at NSA headquarters in Fort Meade,
MD. While that unit was no longer in use, agency technicians
surveyed the magnetic fields from a similar degausser in 1997
with an EMDEX High Field meter, which measures frequen-
cies from 40 to 800 Hz.

At the loading position, the magnetic fields were above 900
mG within three feet of the machine. Within a few inches of its
sides, the fields were as high as 44 G.

Beginning in the early 1980s, the two plaintiffs, Thomas Van
Meter and Tommy Grimes, used the machine for up to three
hours a week. Van Meter was diagnosed with a brain tumor in
1986, and Grimes in 1989. Their complaint, filed in a Maryland
court in March 1998, states that both have lasting disabilities.

Initially, Grimes and Van Meter were represented by the firm

of Brassel & Baldwin in Annapolis, MD. Last year, however,
Jon Brassel determined that his firm had a conflict of interest
and the case was taken over by the Angelos firm.

Harold Walter of Tydings & Rosenberg in Baltimore is de-
fending Electro-Matic. The company’s degausser “was believed
to be safe when it was designed, more than 30 years ago,” Walter
told Microwave News. “Nothing that has been learned since then
suggests otherwise.” He added that he expects the case to be dis-
missed. A jury trial is currently scheduled for December.

Starting in the 1960s, Angelos got rich representing thousands
of workers in personal injury lawsuits against asbestos manufac-
turers. In 1993, Angelos led an investment group that bought the
Baltimore Orioles baseball team for over $170 million. As counsel
for the state of Maryland in its recently settled lawsuit against
tobacco companies, his firm stands to receive up to $1 billion—
though the state may reduce the fee to $500 million or less.

The NSA has what is widely believed to be the largest com-
puter operation in the world. According to James Bamford, the
author of The Puzzle Palace: A Report on America’s Most Secret
Agency, the agency had 11 acres of mainframe computers in the
early 1980s.

tion on the relationship between EMF exposure and melatonin,
a once-hot topic that has cooled off recently due to inconsistent
results.

Polarization refers to the change in direction of the electric or
magnetic field. There are two extremes: linear and circular po-
larization. A linearly polarized magnetic field simply reverses
its direction over time. In a circularly polarized field, the direc-
tion of the field moves in a circle like the hands of a clock.

Dr. Bill Guy, now retired from the University of Washington,
Seattle, explained how this can affect an animal study. “In any
position, other than looking right at the source, the rat gets more
field exposure from a circularly polarized field,” he said. “In a
circularly polarized field, there are less peaks and valleys in the
induced current as the rat moves around the cage.”

To put it even more simply, if you believe that the key EMF
effect is to induce a current in the body—the predominant ex-
pert view—then a circularly polarized field guarantees the most
consistent exposure in an animal experiment. That is why the
exposure system Guy designed for long-term RF/MW–animal
studies used circularly polarized radiation (see MWN, J/A84).

In real-world environments, EMFs are somewhere between
linearly and circularly polarized, or more precisely, they are el-
liptically polarized (see box, p.4).

In a study of 149 utility workers, Burch found that those ex-
posed to fields that were more circularly than linearly polarized
had lower levels of melatonin metabolites in their urine. Burch’s
exposure assessment was crude—he did not make any polariza-
tion measurements—but differences in melatonin profiles are
apparent.

Subjects who worked for more than two hours a week in
environments associated with circularly polarized fields, such
as in substations or near 3-phase power lines, excreted signifi-
cantly less melatonin than those exposed to linearly polarized

fields associated with single-phase power lines and low-voltage
electrical wiring.

Writing in the February issue of the Journal of Occupational
and Environmental Medicine (42, pp.136-142, 2000), Burch calls
it a “clear trend,” and concludes that his findings “are consistent
with the hypothesis that magnetic fields with circular or ellipti-
cal polarization are more effective at suppressing melatonin pro-
duction than linearly polarized fields.”

“We are the first to introduce polarization in the context of
an epidemiological study,” Burch told Microwave News.

Kato’s experiments with animals show a similar pattern, ex-
cept that he had the advantage of exposing his rats to pure lin-
early or circularly polarized fields. Kato found that rats exposed

New Interest in EMF Polarization  (continued from p.1)

Measuring Polarization:
Neither Easy, Nor Cheap

Only one meter can measure the polarization of a mag-
netic field: the Multiwave developed by Electric Research.
The System III dosimeter costs $9,800.

Dr. Joseph Bowman at the National Institute for Occu-
pational Safety and Health (NIOSH) in Cincinnati has four
of them. “It’s the best way to pursue those characteristics of
the field that may be important,” he told Microwave News.
Practically all previous surveys have left out harmonic con-
tent, the static field, polarization and spatial orientation, Bow-
man said. “The Multiwave can capture all these aspects of
the field.” (See also box, p.4.)

Bill Feero, who designed the Multiwave with Fred Diet-
rich, explained that, “We have always maintained that polari-
zation could be as important as any other metric.” Feero is
based in State College, PA, and Dietrich is in Pittsburgh.
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for six weeks to a 14 mG, circularly polarized, 50 Hz field had
suppressed melatonin levels in the pineal gland as well as in blood
plasma. In contrast, a similar 10 mG field that was linearly po-
larized had no effect. If the linear field was increased to 50 mG,
there was a significant reduction in plasma, though not in pineal,
melatonin in the rats.

“In our laboratory, a [linear] magnetic field is not nearly as
potent a stimulus at inducing melatonin suppression in rats as is
a circularly polarized magnetic field,” Kato concluded in a re-
view paper published in 1997.*

How important a role could polarization play in the EMF–
health equation? It is too early to say, but anything that would
deepen the understanding of the interaction would be welcomed
by many observers. “I’ve always thought that there was some-
thing we were not looking at,” said Dr. Paul Gailey of Ohio Uni-
versity, Athens.

Dr. Larry Anderson of Battelle Pacific Northwest Labs in Rich-
land, WA, who has done a large number of EMF animal expo-
sure studies, commented, “My own personal feeling is that I
would not be surprised if circularly polarized fields had a differ-
ential effect over linearly polarized fields.”

But there is skepticism as to whether polarization can resolve
the inconsistent results of past EMF experiments. “I don’t un-
derstand how it would explain the discrepancies in the attempts
to repeat the work of [Dr. Wolfgang] Löscher and [Dr. Reba]
Goodman,” said Dr. Bill Kaune of EM Factors in Richland, WA.

If it turns out that polarization is a key variable, it would mean
that the National Institute of Environmental Health Sciences

(NIEHS) made a bad bet in its own multimillion dollar animal
exposure studies, as well as those studies the institute funded
under the EMF RAPID research program. Practically all used
linearly polarized fields.

In the rationale for the animal studies, NIEHS’ Dr. Gary
Boorman explained that using linearly polarized fields was sim-
pler and cheaper. (For instance, to generate a circularly polar-
ized field, two sets of coils are needed, while only one set is
required for linearly polarized fields.) The fact that the animals
would have received a more uniform exposure was not discussed.
Boorman’s studies were later interpreted to show few adverse
effects and have been cited by those who discount EMF health
risks (see MWN, J/F98 and M/A98).

In contrast, the New York State Power Lines Project, which
ran for most of the 1980s (see MWN, F81 and J/A87), required
its contractors to use circularly polarized fields in order to mimic
the EMF environment near transmission lines (see box, above).

“We didn’t know what the mechanism of interaction was, so
we felt we had to emulate a power line field as accurately as we
could,” said Dr. Michael Marron of the National Institutes of
Health in Bethesda, MD. Marron was a member of the NY pro-
ject’s Scientific Advisory Panel.

While Kato’s work has essentially been ignored in the de-
sign of U.S. experimental studies, it is being taken very serious-
ly in Japan. Battelle’s Anderson visited Japan last November and
in a recent interview said that, “Most of the work in Japan—and
it is a sizable program—is using circularly polarized fields, a
decision driven by Kato’s results.”

Burch believes his work on polarization “definitely needs to
be followed up.” But his NIEHS research grant has not been
renewed. Nevertheless, he remains cautiously optimistic. “I hope
the pendulum will swing back so that we can continue testing
this hypothesis,” he said.

New Interest in EMF Polarization

There have been so few measurements of polarization that it
is not obvious where one finds linearly and circularly polarized
fields. In fact, outside the lab, most fields are elliptically polar-
ized—that is, somewhere between the two extremes.*

Everyone agrees that very close to 3-phase transmission lines,
magnetic fields are nearly circularly polarized and that as you
move away, the fields become progressively more linear. There
is less agreement about how far from the power line those ellip-
tically polarized fields extend.

 In the most detailed set of polarization measurements avail-
able, Electric Research found that the “degree of circular polar-
ization in fields within [a 345 kV] substation is comparable to
or less than that in residential settings.”† (See also p.3.)

“We were surprised to see as much elliptical polarization as
we did in homes,” Fred Dietrich of Electric Research told Mi-
crowave News. Bill Kaune of EM Factors has pointed out that,

* M. Kato and T. Shigemitsu, “Effects of 50 Hz Magnetic Fields on Pineal
Function in the Rat,” in The Melatonin Hypothesis: Breast Cancer and the
Use of Electric Power, edited by R.G. Stevens, B. Wilson and L. Anderson,
pp.337-376, Columbus, OH: Battelle Press, 1997.

Polarization at Home, at Work and in the Environment

*The skinnier, or taller, an ellipse becomes, the closer it is to being
linear. When the ellipse’s two axes are equal, it is a circle.
†Electric Research and Management, Measurement of Power System
Magnetic Fields by Waveform Capture, Palo Alto, CA: EPRI Report

“Even though [homes] are supplied with single-phase electri-
cal power...the currents in their ground systems are substan-
tially phase-shifted relative to those flowing in the home wiring
and appliances.”‡

With respect to commercial settings—office or laboratory
spaces—Electric Research found that the degree of polariza-
tion was “highly variable from location to location and ranges
from near linear to near circular.”†

Many electric motors generate fields that tend to circular
polarization. Drs. Joseph Bowman and Mark Methner, both of
NIOSH, have made some detailed measurements of polariza-
tion and other field variables in six factories, using Electric
Research’s Multiwave II system.§ Diverse products, including
aluminum, cement and plastics, are manufactured in these faci-
lities. In general they found “a wide diversity of complex mag-
netic field characteristics and non-sinusoidal waveforms.”

No.TR-100061, February 1992.
‡Bioelectromagnetics, 16, p.403, 1995.
§Their data are scheduled to appear in the December 2000 issue of the
Annals of Occupational Hygiene.
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HIGHLIGHTS
California Proposal: Hands-Free
Device with All Mobile Phones

In a couple of years, all cellular phones sold in Califor-
nia would have to come with a hands-free device, if State
Senator Tom Hayden’s bill becomes law.

Introduced on February 22, SB1699 would require that
consumers be given the option to buy an earpiece or headset
when they purchase a mobile phone or sign a service con-
tract. In addition, retailers would have to post a notice outlin-
ing possible health risks associated with cellular phones.

After January 1, 2002, any mobile phone sold in Cali-
fornia would have to include a hands-free device, unless the
State Department of Health Services determines “that cel-
lular telephones have no adverse health effects.”

“Cell phones are a part of our culture now,” said Rocky
Rushing of Hayden’s Los Angeles office. “But the number
of users has been expanding at a much more rapid pace than
the research on their effects.”

The Cellular Carriers Association of California thinks
Hayden’s bill is unnecessary. “We don’t want the state of Cali-
fornia to come out and make a statement that would be unnec-
essarily frightening to our customers,” Stephen Carlson, the
group’s executive director, told Microwave News.

Hearings on the bill are scheduled for early April, and
Rushing expects a fight. “I anticipate that industry will go
into overdrive to see that this legislation is defeated,” he said.

Whatever the outcome, the health issue will get atten-
tion because of Hayden’s high public profile. A former anti-
war activist and ex-husband of actress Jane Fonda, Hayden
draws more media interest than the average state legislator.

PAVE PAWS Radar on Cape Cod
At Center of New Controversy

In a stormy meeting on March 13 in Sandwich, MA, Cape
Cod residents called for the closing of a large U.S. Air Force
radar installation that overlooks the town. Many speakers blasted
a state health department report on the facility as tainted by a
conflict of interest, and demanded that it be withdrawn.

The PAVE PAWS radar at the Massachusetts Military Reser-
vation is designed to warn of sea-launched missile attacks, as
well as to track objects in space. There are also PAVE PAWS
radars at Beale Air Force Base in California and at Clear Air Force
Station in Alaska. The Cape Cod radar has been a focus of con-
troversy since it was first proposed in the late 1970s, and local
opposition has increased in recent years due to reports about Cape
Cod’s high cancer rates (see MWN, M/J87, J/F92 and J/F98).

“We’ve been part of an experiment that the Air Force has
been conducting for more than twenty years,” said Sharon Judge
of the Cape Cod Coalition to Decommission PAVE PAWS.

The PAVE PAWS beam gives residents “a fraction of the
exposure you’d get from a cell phone call” said USAF Captain
Joe DellaVedova at the Pentagon in Washington. Still, he told
Microwave News, the military must address civilians’ concerns.

On February 25, the Defense Department released a draft
Environmental Impact Statement (EIS) on upgrades to PAVE
PAWS needed for a proposed National Missile Defense (NMD),
a “Star Wars”-type system intended to protect against a “ballis-
tic missile threat to the U.S. from a rogue nation.” The EIS con-
cludes that the upgrades would have “no unavoidable adverse
environmental effects.”

The EIS contends that the proposed changes would not alter
the peak power, average power or operating frequencies of any
of the PAVE PAWS radars. Currently, it states, the Cape Cod
facility never exposes the public to more than 0.8 µW/cm2 of
radiation, averaged over a 30-minute period. The signal’s aver-
age power is 146 kW, with a peak power of 582 kW, at 420-450
MHz. A public comment period on this EIS ends on April 17.

When Judge and other activists read the PAVE PAWS EIS,
they were outraged to see that Dr. Linda Erdreich of Bailey Re-
search Associates in New York City (see also p.16) was listed as
one of its authors. Erdreich chaired a Massachusetts Department
of Public Health (MDPH) panel evaluating the public health
impact of the Cape Cod radar, which issued a report in late No-
vember. The state panel was formed in 1998 in response to pub-
lic concern about PAVE PAWS, before the Pentagon proposed
the NMD upgrade (see MWN, N/D98 and N/D99).

In a March 2 letter to the MDPH, Judge denounced Erdreich’s
work for the Pentagon as a “blatant conflict of interest.” She
said that the MDPH panel’s report was “polluted in [its] entirety”
and must be withdrawn.

The MDPH answered that in October, when it learned that
Erdreich’s firm might work on the PAVE PAWS EIS, it had
promptly asked for her resignation. What the agency did not say,
however, was that Erdreich did not in fact resign and continued
to work on the report. Suzanne Condon, director of MDPH’s
Bureau of Environmental Health Assessment in Boston, con-

firmed to Microwave News that Erdreich remained a member of
the panel until its work was finished and it disbanded.

In an interview, Erdreich said that when the MDPH asked
her to quit, she responded that she felt “a professional obliga-
tion” to finish drafting her section of the report, on epidemiol-
ogy. After that, Erdreich said, she stepped back from an active
role and let the rest of the committee—Drs. Om Gandhi, Henry
Lai and Marvin Ziskin—finalize the report. “Basically I stepped
down as chair,” she explained.

Erdreich stressed that her work on the two projects did not
overlap. “I didn’t begin the EIS work until around December 1,”
she said.

“We believe that Erdreich was working on the MDPH report
on health and safety impacts of PAVE PAWS at the same time
that the Pentagon was deciding whether to give her firm a lucra-
tive contract,” said Judge. The coalition had opposed Erdreich’s
participation from the start, on the grounds that she had testified
for the telecom industry on RF/MW health issues.

Condon said that the MDPH would not withdraw the panel’s
report. “It’s important to avoid even the appearance of a conflict
of interest,” she said. “But even if you’d had a different panel,
we think they would have reached the same conclusion: that
there is a lack of good environmental data about PAVE PAWS.”

The Air Force has agreed in principle to pay for gathering
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Toronto, the largest city in Canada, may soon adopt health
guidelines for RF/MW radiation from mobile phone base
stations. While voluntary, the power density limits would
be 100 times lower than those in Canada’s national RF/MW
exposure standard, Safety Code 6 (SC6) (see MWN, N/D99).

The proposal from Toronto Public Health (TPH), now
being considered by the City Council, would ask carriers to
show that radiation from new 900 MHz antennas does not
exceed 6 µW/cm2 (or 5 V/m) in places normally used by the
public. At 1800 MHz, the frequency used by PCS phones,
the maximum would be 10 µW/cm2 (or 6 V/m). These lev-
els are comparable to those specified by the new RF/MW
rules in Switzerland and Italy (see MWN, J/F00).

“Due to the uncertainties relating to subtle and long-term
effects of RF, it is prudent to keep levels of public exposure
below Safety Code 6,” TPH head Dr. Sheela Basrur wrote
in a report dated November 29, 1999.

Basrur also pointed out that in contrast to SC6, which is
based on a 50-fold protection factor, “standards set by regu-
latory agencies [for] other substances (such as chemicals)
often incorporate a 1,000- to 10,000-fold protection factor.”
Adding a 100-fold margin to SC6, she noted, would bring
the overall margin to 5,000, squarely within this range.

TPH proposed the limits last fall after the council asked
it to consider a city tower-siting policy based on the precau-
tionary principle (see also p.17). That request “was prompted
by reports of adverse health effects at low levels of RF,”
said Ronald Macfarlane, an environmental health consult-
ant who is working with TPH on the tower-siting issue.

Both Canadian federal officials and wireless industry rep-
resentatives have voiced concerns about the proposal. Indus-
try Canada argues that the city does not have the authority to
regulate RF/MW exposures, but told TPH that it could ac-
cept lower limits as long as they are voluntary. The Canadi-
an Wireless Telecommunications Association predicts that
carriers would be unable to place multiple transmitters on a
single tower or building, resulting in “an undesirable increase
in the total number of antenna sites” (see also p.14).

At a public meeting hosted by the council on February 7,
Basrur responded that she does not believe the limits would
be difficult for industry to meet, pointing out that RF/MW
levels “are usually more than 100 times below Safety Code
6 exposure limits” in areas accessible to the public.

The February meeting also featured talks by Dr. Henry
Lai of the University of Washington, Seattle, and Mary Mc-
Bride of the British Columbia Cancer Agency in Vancouver.

The council will consider the proposal in its next ses-
sion, which begins in June, Macfarlane told Microwave News.

FCC RF/MW Exposure Rules
Facing Supreme Court Test

The activists suing to overturn the Federal Communications
Commission’s (FCC) telecommunications tower-siting policies
will ask the U.S. Supreme Court to hear their case.

The move was prompted by a February 18 federal court of
appeals ruling that unanimously upheld the FCC’s approach to
setting rules on public exposures to RF/MW radiation. The court
also affirmed the commission’s authority to preempt state and
local exposure limits.

Writing for a three-judge panel of the Second Circuit ap-
peals court in New York City, Judge John Walker stated that the
FCC had correctly relied on the expertise on RF/MW health
effects of the American National Standards Institute (ANSI),
the Institute of Electrical and Electronics Engineers (IEEE) and
the National Council on Radiation Protection and Measurements
(NCRP) (see MWN, S/O97).

Walker concluded that it was not “arbitrary” for the FCC to
opt for limits designed to protect only against thermal injury,
since this was consistent with the ANSI/IEEE and NCRP expo-
sure standards (see MWN, M/J86 and M/A93). “At most,” Walker
wrote, new evidence of biological effects at levels below the FCC
limits has “established that the existence of nonthermal effects
is ‘controversial,’ and that room for disagreement exists among
experts in the field.”

Walker similarly found no error in the commission’s han-
dling of advice from federal health, environmental and worker
safety agencies (see MWN, J/F94).

“We believe the court has ignored strong factual evidence
which shows that FCC failed to assure public health protection
in adopting the current...guidelines,” said David Fichtenberg,
president of the Ad Hoc Association (AHA), which filed suit
agianst the FCC rules in 1997 and is mounting the high court ap-
peal (see MWN, N/D97).

The AHA will be represented by the firm of Landy & Seymour
in New York City. Partner Whitney North Seymour Jr. is a former
federal prosecutor. James Hobson of the firm of Donelan, Cleary,
Wood & Maser in Washington, who argued the AHA’s appeals
court case, will continue to advise the group.

The FCC also received the court’s blessing for preempting
state and local RF/MW health and safety rules under the 1996
telecommunications law (see MWN, M/A96).

The Cellular Telecommunications Industry Association, the
National Association of Broadcasters and AT&T Wireless Ser-
vices Inc. filed briefs in support of the FCC.

The court assigned costs in the case to the petitioners. This

The Precautionary Principle
Comes to Toronto

exposure data, Condon said, though details have yet to be worked
out. She called such measurements an essential next step: “We
need better environmental exposure data so we can make better
recommendations about health.”

The PAVE PAWS EIS can be downloaded from the Web at:
<www.acq.osd.mil/bmdo/bmdolink/pdf/uewr.pdf>. The report
of the MDPH expert panel is now at a new address: <www.state.
ma.us/dph/beha/pavepaws/assess.htm>.

practice is “fairly standard” in federal suits and does not include
attorneys’ fees, Hobson told Microwave News. He added that
neither the FCC nor any of the intervenors appeared to have
submitted a claim for costs before the filing deadline.

The court’s decision is available on the Internet at: <www.law.
pace.edu/lawlib/legal/us-legal/judiciary/second-circuit.html>.
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Motorola Study: No Cancer Risk
For RF/MW-Exposed Employees

A study of Motorola’s workforce has found no link between
exposure to radiofrequency and microwave (RF/MW) radiation
and mortality from brain cancer, leukemia or lymphoma.

The study included 196,000 people employed by Motorola
between 1976 and 1996 for at least six months, of whom 6,000
died during the study period. Workers with only background-
level exposures to RF/MW radiation accounted for 72% of all
subjects, while 9% had high or moderate exposures.

Employees with high or moderate RF exposure did not show
any increased cancer risk. This was true for usual exposure (the
job held longest), for peak exposure (the job with the highest ex-
posure) and for cumulative exposure (estimated in two ways).

“Our findings generally do not support threefold or higher
relative risks...due to RF exposure,” write Drs. Robert Morgan,
Michael Kelsh and colleagues at Exponent Health Group in Men-
lo Park, CA, in the March issue of Epidemiology (11, pp.118-
127, 2000). The study did not have enough statistical power, they
note, to reliably detect an increase of twofold or less.

Exposure was assessed on the basis of job description, work
site and the opinions of experts both inside and outside of Moto-
rola. No measurements were taken. Almost 10,000 job titles were
assigned to background, low, moderate or high exposure groups.

“We looked loosely at the sources of RF exposure” in terms
of output power, Kelsh told Microwave News. “At the bottom
was the background group, then above that was people with
smaller, transitory exposures,” he explained. “The highest group
could have been exposed to sources with output power in the
neighborhood of 50 W,” with the “moderate” group falling in
between. All frequencies of RF exposure were combined together.

“We recognize that the exposure assessment was a big limi-
tation,” said Kelsh. “We did what we could with job titles, based
on many discussions, but it still fell far short of measurements.”

Information on use of cellular phones was not included. “We
had hoped that there would be a central location for data on com-
pany-assigned cell phones,” Kelsh said, “but we found that the
same phone could be used by different people.”

A commentary in the same issue of Epidemiology by Dr. Russ-
ell Owen of the Food and Drug Administration’s (FDA) Center
for Devices and Radiological Health in Rockville, MD, points
to the lack of data on mobile phone use as a particular shortcom-
ing of the Motorola study. Owen argues that cellular phone use
among Motorola employees was probably more widespread and
longer-standing than among the general public, and that this would
therefore be an “exceptionally informative” group to look at.

Owen reiterates the FDA’s long-standing view that there are
currently not enough data to conclude whether or not wireless
phones pose any health risks (see MWN, J/A93 and N/D99). The
fact that 80 million people are using mobile phones in the U.S.
alone represents “an unprecedented exposure of the population
to RF energy,” he writes, and even a small increase in risk “would
translate into a potentially significant public health problem.”

In general, Owen says, “mobile telephones have not been in
widespread use long enough for long-term potential health ef-

fects to have emerged.” This may also be true in the Motorola
study of other RF sources, writes the Exponent team. “It may be
too early to detect a potential RF health effect in this cohort,” the
paper states, given the relatively young age of employees and
“the assumed long latency between exposure and cancer.”

Dr. Samuel Milham, an Olympia, WA, consultant who has
studied mortality of amateur radio operators (see MWN, N/D87
and J/F89), made this point more sharply. “Over half of the
Motorola cohort worked for less than five years, and 28% were
hired in 1990 or later,” Milham said. “A cohort loaded with short-
term workers and with workers followed for a short period of
time is a formula for finding nothing.”

Morgan’s preliminary results were first announced at a Moto-
rola press conference on December 17, 1993. The company told
reporters that Morgan had found that its employees had a lower-
than-expected rate of neurological cancers (see MWN, J/F94).
The press conference was held the day after Motorola engineer
Robert Kane appeared on the CBS program Eye to Eye with Con-
nie Chung, to discuss the lawsuit he had filed that month, blam-
ing his brain cancer on exposure to RF radiation during the de-
velopment and testing of cellular phones.

The Kane suit is slowly progressing through the courts. Moto-
rola spokesperson Norm Sandler, based in Washington, said that
the next hearing in the case is scheduled for April 15.

According to Kelsh, the 1993 announcement was based on a
proportional mortality study, comparing Motorola employees to
the general population. “It was a first, quick look,” he said, “to
see if we have an epidemic here.” Only later did the company
decide to fund the cohort study, which did not start until 1995.

The cohort study found “a pronounced healthy worker ef-
fect,” with a cancer death rate 78% of that for the population as
a whole. Kelsh said that this strong effect is “probably because
of the higher socioeconomic status of Motorola employees.”

SAR Search
• All wireless phones must comply with the FCC’s 1.6 W/
Kg SAR limit by September 1 or their manufacturers must
complete an environmental assessment. This requirement,
which was initially announced in 1996, is cited in a public
notice issued as a reminder by the commission on February
25. (All FCC licensees, including broadcasters and wireless
companies, must meet the FCC’s RF/MW rules by Septem-
ber 1.) At present, only phones brought to market after Au-
gust 1, 1996, have to comply with the SAR standard, and
their manufacturers have been required to submit test data
to the FCC (see MWN, J/A96). In an interview with Micro-
wave News, Dr. Robert Cleveland of the commission’s Of-
fice of Engineering and Technology in Washington said that
he does not expect the September deadline to cause a deluge
of new SAR data. He pointed out that the majority of phones
now sold in the U.S. are digital models, in contrast to the ana-
log units that dominated the market four years ago. Cleve-
land also noted that PCS handsets have been required to
meet the SAR guidelines since 1994. In its public notice, the
FCC warned that anyone not in compliance after Septem-
ber 1 may be penalized.
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The new magnetic back-brace had
unforeseen side effects.

Magnet Therapy Does Not Ease
Chronic Low Back Pain

The use of permanent magnets did nothing to reduce
low back pain, according to a new study that appeared in the
March 8 issue of the Journal of the American Medical Asso-
ciation (283, pp.1322-1325, 2000).

“This is the only randomized, double-blind, placebo-con-
trolled study reporting the use of permanent magnets on more
than a single occasion and for more than 45 minutes,” stated
Dr. Edward Collacott of the Veterans Affairs Medical Cen-
ter in Prescott, AZ, and coworkers.

Twenty patients who had been experiencing low back
pain for at least six months were treated either with a sham
device or with  trapezoidal, bipolar magnets of approximately
300 G for six hours a day, three days a week, for one week.
After a one-week hiatus, the sham and real magnets were
switched and the treatment was repeated. There were no sig-
nificant changes in any measures of pain.

Last year, another small study found that magnets could
help alleviate foot pain among diabetics (see MWN, J/F99).
Collacott suggests that the difference in results may be due
to the fact that the source of pain in his subjects is deeper
than the peripheral nervous system involved in diabetic pain.

Using “Radar” To Detect
Breast Cancer

Microwaves may soon be used to detect breast cancer. The
new technique promises to miss fewer malignant tumors than
X-ray mammography, without exposure to ionizing radiation.

“Microwaves may do it all: improve on X-ray both in sensi-
tivity and in avoiding false positives,” said Dr. Susan Hagness
of the University of Wisconsin, Madison. In an interview with
Microwave News, Hagness cautioned, however, that further re-
search is needed to increase the system’s accuracy.

X-ray exams, the most widely used tool for breast cancer
screening and diagnosis, miss 10-40% of breast cancers, accord-
ing to the National Cancer Institute. They are also prone to false
positives—that is, misidentifying benign tumors as malignant.

Computer simulations indicate that microwaves could dis-
tinguish tumors as small as 2 mm in diameter and up to 5 cm
below the skin. This sensitivity is “adequate to detect small can-
cerous tumors usually missed by X-ray[s],” Hagness and col-
leagues wrote in a paper published last May in IEEE Transac-
tions on Antennas and Propagation (47, pp.783-791, 1999).

Hagness developed the imaging system in collaboration with
Dr. Allen Taflove of Northwestern University in Evanston, IL,
and Jack Bridges of Interstitial Inc. in Park Ridge, IL. (Bridges
was formerly at the IIT Research Institute in Chicago.) Previ-
ously a student of Taflove’s, Hagness is now working on im-
proving the technology with Dr. Fred Kelcz, a radiologist at the

University of Wisconsin medical school.
Meanwhile, Interstitial has built a prototype and is testing it

with simulated breast tissue, Bridges told Microwave News.
Bridges, who holds three patents on the technology, hopes to
have a microwave imaging device on the market “in a few years.”

The system will have to compete with several other tech-
niques. “There are a lot of promising new technologies,” said
Dr. Sharyl Nass of the Institute of Medicine’s National Cancer
Policy Board in Washington. In February, the institute hosted a
workshop on new approaches to early breast cancer detection,
but Nass said that microwave imaging was not discussed.

Indeed, General Electric Co. has received FDA approval for
a new digital mammography system. A company spokesperson
said that it will bring “a quantum leap” in X-ray image quality,
the March 1 Wall Street Journal reported.

The microwave system is essentially a “breast tumor radar,”
according to Taflove. It consists of a computer linked to an array
of small antennas that beam 6 GHz pulsed microwaves.

The peak intensity of the pulses is “a few milliwatts,” ac-
cording to Hagness. At this level, she said, patients’ exposure to
RF/MW radiation is unlikely to be detrimental.

Normal breast tissue is largely transparent to microwave ra-
diation. In contrast, breast tumors contain more water and scat-
ter microwaves back toward their source. The antenna array picks
up these reflected signals, which are analyzed to construct a three-
dimensional image showing a tumor’s location and size.

The new system cannot as yet distinguish between benign
and malignant tumors. This means that, like X-rays, it is prone
to false positives. Hagness believes the frequency content of re-
flected pulses could be used to determine malignancy. She and
Kelcz are exploring this possibility. Bridges, too, said that he is
working to solve the problem of false positives.
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Combined Effects of EMFs with Environmental
Carcinogens: Molecular Changes and

Genetic Susceptibility (CEMFEC)

To study a) Possible combined effects of RF/MW exposure and
known mutagenic agents; b) Whether RF/MW fields similar to those
emitted by mobile phones enhance tumor development in a carefully
selected animal model; c) RF/MW exposure as a possible enhancer of
DNA damage in vivo; d) In vitro the effects of RF/MW fields, alone or
in combination with environmental chemicals, on selected cellular pro-
cesses related to carcinogenesis and non-genotoxic carcinogenesis.

Coordinator: Jukka Juutilainen, University of Kuopio, Finland.
Participants: Heinrich Ernst, Fraunhofer Institute of Toxicology and
Aerosol Research, Hannover, Germany; Lauri Puranen, Center for
Radiation and Nuclear Safety, Helsinki, Finland; Maria Scarfi, Na-
tional Research Council, Naples, Italy; and Luc Verschaeve, VITO,
Mol, Belgium.

Risk Evaluation of Potential Environmental
Hazards From Low-Energy EMF Exposure
Using Sensitive In Vitro Methods (REFLEX)

The objective is to carry out in vitro investigations of molecular
and functional responses of living cells to EMFs, covering five rel-
evant research areas: a) Genotoxic effects; b) Effects on differentiation
and function of embryonic stem cells and tumor cells; c) Effects on
gene expression and targeting; d) Effects on the immune system; e)
Effects on cell transformation and apoptosis.

Coordinator: Franz Adlkofer, Foundation for Behavior and En-
vironment, Munich, Germany. Participants: Ferdinando Bersani, Uni-
versity of Bologna, Italy; Francesco Clementi, University of Milan,
Italy; Wolfgang Fichtner, ETH, Zurich, Switzerland; Oswald Jahn,
Clinical University for Internal Medicine, Vienna, Austria; Hans-Albert
Kolb, University of Hannover, Germany; Isabelle Lagroye, National
University of Chemistry and Physics, Talence, France; Jocelyn Leal,
Ramon y Cajal Hospital, Madrid, Spain; Dariusz Leszczynski, Center
for Radiation and Nuclear Safety, Helsinki, Finland; Rudolf Tauber,

European Grants for Health Research on Mobile Phones and EMFs
Benjamin Franklin Clinical University, Berlin, Germany; Anna Wobus,
Institute for Plant Genetics and Agricultural Research, Gatersleben,
Germany.

In Vivo Research on Possible Health Effects Related
To Mobile Telephones and Base Stations:

Carcinogenicity Studies in Rodents (PERFORM-A)

The objective is to provide research results on possible carcino-
genic and cocarcinogenic effects of RF/MW radiation in animal mod-
els: a) Two-year bioassays in Wistar rats with 900 MHz GSM and
1800 MHz PCS radiation; b) Two-year bioassays in B6C3F1 mice
with 900 MHz GSM and 1800 MHz PCS radiation; c) Replication of
DMBA-initiated breast cancer bioassay in female Sprague-Dawley rats
with 900 MHz GSM radiation; d) Replication of lymphoma bioassay
in Pim1 transgenic mice with 900 MHz GSM radiation.

Coordinator: Clemens Dasenbrock, Fraunhofer Institute. Par-
ticipants: Antonio Dotti, RCC Ltd., Itingen, Switzerland; Robert
Hruby, Austrian Research Center, Seibersdorf, Austria; Niels Kuster,
Swiss Federal Institute of Technology (ETH), Zurich, Switzerland;
Germano Oberto, RBM Bioscience, Colleretto Giacosa, Italy; and
John Sahalos, University of Thessaloniki, Greece.

International Case-Control Study of Cancer in
Relation to Mobile Telephone Use

Multicountry epidemiological case-control study of cellular phone
use and tumors of the head and neck, including tumors of the acoustic
nerve, the parotid gland and parts of the brain (gliomas and meningio-
mas). This study will also include Australia, Canada, Israel and the
U.S., but the grant is for European study participants only.

Coordinator: Elisabeth Cardis, International Agency for Research
on Cancer, Lyon, France. Participants: Anssi Auvinen, University of
Tampere, Finland; Ray Cartwright, University of Leeds, U.K.; Maria
Feychting, Karolinska Institute, Stockholm, Sweden; Martine Hours,
University Institute of Occupational Medicine, Lyon, France; Christof-
fer Johansen, Danish Cancer Society, Copenhagen; Susanna Lagorio,
National Institute of Health, Rome; Joachim Schüz, University of
Mainz, Germany; and Tore Tynes, Norwegian Radiation Protection
Authority, Østeràs, Norway.

Development of Advice to the EC on the Risk to
Health of the General Public from the Use of

Security and Similar Devices Employing PEMFs

The objective is the production of an advisory document to the
European Commission and member states addressing the issue of pos-
sible adverse effects on public health from exposure to pulsed electro-
magnetic fields (PEMFs) associated with electronic security and simi-
lar devices.

Coordinator: Jürgen Bernhardt, German Federal Radiation Pro-
tection Office, Oberschleissheim, Germany. Participants: Anders Ahl-
bom, Karolinska Institute, Stockholm, Sweden; Jean-Pierre Césarini,
Rothschild Foundation, Paris, France; Martino Grandolfo, National
Institute of Health, Rome; Frank de Gruijl, Utrecht University Hospi-
tal, Utrecht, The Netherlands; Maila Hietanen, Finnish Institute of
Occupational Health, Vantaa, Finland; Rüdiger Matthes, German Fed-
eral Radiation Protection Office; Alastair McKinlay, National Radio-
logical Protection Board, Chilton, U.K.; Michael Repacholi, World
Health Organization, Geneva, Switzerland; and Laszlo Szabo, Na-
tional Research Institute for Radiobiology and Radiation Hygiene,
Budapest, Hungary.

In early March, the European Commission (EC) announced
details of the five projects on the health impacts of mobile phone
radiation and EMFs, funded under its Fifth Framework Pro-
gram (FP5) for research and development (see MWN, J/F99).

A short précis of each project, together with the names and
affiliations of the coordinator and participants, appears below.

All five projects are now officially under way, according to
Dr. Laurent Bontoux, the EC scientific officer responsible for
EMF studies under the FP5’s environment and health program.

Bontoux and other members of the EC staff hosted the first
meeting of the five project coordinators in Brussels on March
20. A similar meeting will be held next year when the first re-
sults of the projects begin to appear, Bontoux told Microwave
News.

The EC funded only one of three projects supported by the
Mobile Manufacturers Forum (MMF) (see MWN, J/A99). The
project, known as PERFORM-A, will carry out a number of
animal-cancer studies using 900 MHz and 1800 MHz mobile
phone signals. Peter Harrison, the chair of the MMF, told Mi-
crowave News that the MMF “is working to find the best way
to go forward with noncancer studies.” Harrison is with Nokia
and is based in Camberley, U.K.
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German EEG Study
Dr. Gabriele Freude’s experiments were designed to pro-

voke specific types of brain activity. The first experiment
used 20 male volunteers while the second used 19, ranging
in age from 21 to 30 years.

A GSM phone with a 916 MHz signal was positioned
on the left side of the head, touching the ear. Peak power
from the antenna was 2.8 W, with an average power of 0.35
W. The signal was pulsed at 217 Hz with a pulse width of
577 µs. According to staff from Deutsche Telekom in Darm-
stadt, SARs did not exceed 1.42 W/Kg averaged over one
gram of tissue, or 0.882 W/Kg when averaged over ten
grams.

The antenna was radiating during half the trials, and the
order of real or sham exposure was varied. Subjects were
not aware whether the signal was on or off. While research-
ers were not similarly “blinded,” there was no verbal com-
munication with subjects during the tests.

In both the first and second experiments, volunteers per-
formed a complex visual monitoring task (VMT), which in-
volved pressing a button to stop the hand of a clock as close
to “12” as possible after the hand made three revolutions. In
the second experiment only, two additional tasks were per-
formed: pressing a key at regular intervals, and stopping the
clock hand as soon as possible after it began to move.

In both experiments, performance was not altered by ex-
posure to the GSM signal. But brain activity was: In both
cases, slow brain potentials in the VMT task were signifi-
cantly decreased during GSM exposure.

No EEG changes were observed in the two additional
tasks in the second experiment.

Freude’s results are presented in the January issue of the
European Journal of Applied Physiology (81, pp.18-27,
2000).

(see box on p.11).
Koivisto’s findings are “exciting,” Dr. Alan Preece of the

U.K.’s University of Bristol writes in a commentary in the same
issue of NeuroReport. While Preece has also demonstrated that
mobile phone radiation can produce a decrease in some reaction
times (see MWN, M/A99), he told Microwave News that, “Koi-
visto’s tests were more precise.”

Meanwhile, German government researchers have found that
exposure to mobile phone radiation leads to a significant decrease
in a type of brain waves known as “slow brain potentials” (SP)
during certain cognitive tests. Significant changes in electroen-
cephalogram (EEG) readings were observed in specific areas of
the brain, and the effect was repeated in a second experiment.

The team at the Federal Institute for Occupational Safety and
Health in Berlin, led by Dr. Gabriele Freude, did not observe any
changes in test performance, but the paper notes that SP are
thought to play a role in reaction time. The Freude study appears
in the January issue of the European Journal of Applied Physi-
ology (see box at right).

Impact on Sleep and Headaches
The latest results are part of a growing body of evidence of

possible neurological effects from wireless phone radiation. Last
year a leading sleep researcher in Switzerland reported that a GSM
signal caused EEG changes during sleep, comparable in size to
those produced by melatonin (see MWN, N/D99). Volunteers
exposed overnight also spent significantly less time awake after
they first fell asleep. German scientists have observed changes
in both EEG readings and sleep patterns (see MWN, M/J94 and
M/J98). (With other frequencies and power levels, a Swiss-
American team has used nonthermal levels of RF/MW radiation
to treat insomnia; see MWN, M/J96.)

In 1998 a Swedish-Norwegian study pointed to another pos-
sible neurological change when it found that headaches increased
significantly with the amount of time spent using a mobile phone
(see MWN, M/J98).

No studies of cellular phones and brain activity have been
carried out in the United States.

While findings of mobile phone effects on the nervous sys-
tem are increasingly common, so far they do not add up to a
coherent picture. The Koivisto and Preece experiments, the only
two cognitive studies to date, are the most closely related. But
they also differ in some important ways.

“Our basic finding, that RF/MW fields may speed up re-
sponse times, is similar to the finding of Preece,” Koivisto told
Microwave News. He called the effect “rather surprising.”

Preece, however, observed the strongest effect with an ana-
log signal, and a much weaker response with a digital one.
Koivisto pointed out that this contrasts with his own results, in
which a digital GSM signal produced a clear-cut effect. He said
that this might be because Preece’s digital signal was only half
as strong as that in the Finnish experiment—with an average
power of 0.125 W as opposed to 0.25 W. (Koivisto did not use
an analog phone.) He also noted that the exposure times were
shorter in Preece’s tests.

Since analog phones use a continuous signal while a digital
signal is pulsed, the former generally has a higher average power.

Preece has suggested that this may account for his observation
of a stronger effect with an analog phone.

While both studies found faster reaction times in exposed
volunteers, they had different results on some of the same tests.
Preece saw no changes in the tests of simple reaction time and
vigilance, while Koivisto saw faster responses in both (see box,
p.11). “I think the effect was probably there in our experiment,”
said Preece, “but not sufficient to stand out when analyzed alone.”
When Preece analyzed  all “attentional tasks” (simple reaction
time, choice reaction time, and vigilance) together, he found a
highly significant decrease (p=0.007)—a stronger finding than
for choice reaction time alone. “If the other results had been neg-
ative, then this result would have been weaker,” Preece explained.

On the other hand, Preece and Koivisto had different find-
ings in a test of “two-choice” reaction time. In this test, volun-
teers are asked to press a button to indicate whether the word
flashed on a computer screen is “yes” or “no.” In two separate
experiments, Preece found that the reactions were faster when
volunteers were exposed to mobile phone radiation. But when
Koivisto performed the same test, he found no difference at all.

Preece states in his commentary that the two experiments

Cell Phones and Brain Function  (continued from p.1)
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Finnish Reaction Time Study
Dr. Mika Koivisto conducted a series of cognitive tests

with 48 volunteers, 24 men and 24 women, between 18 and
49 years of age.

A GSM phone was mounted on the left side of the head,
with a 902 MHz signal pulsed at a frequency of 217 Hz, a
pulse width of 577 µs, and an average output power of 0.25
W. The phone’s antenna was located about 4 cm away from
the head, over the rear of the left temporal lobe.

Each subject went through two test sessions lasting about
an hour, one with the phone signal on and the other a control
session with no exposure. Half had the control session first,
while the other half first had the phone turned on; the order
of tasks in each test session was also varied. Subjects did
not know whether or not the phone was on, although experi-
menters did.

Significant differences emerged in three out of fourteen
measures, including simple reaction time (pressing a button
as soon as a “0” appeared on the screen), vigilance (pressing
a button whenever L, M or Y were seen in a series of random
letters) and the time needed to compute a simple subtraction
problem. With the GSM signal on, the average score on these
tests was 9 to 29 ms faster. On the vigilance task, there were
also significantly fewer “false alarms” (i.e., pressing the but-
ton in response to the wrong letter) when the signal was on.

The tests where no effect was seen included several word
recognition tasks and tests of “choice reaction time,” such
as deciding whether or not a picture showed a familiar ob-
ject.

The study, which was partially funded by Nokia, appears
in the February issue of NeuroReport (11, pp.413-415, 2000).

may involve different regions of the brain. His own RF/MW
source was a model of an analog phone with an antenna located
about 2 cm higher than in the newer digital models, such as the
one used by Koivisto. Since the phone’s radiation probably only
extends about 2 cm into the brain, Preece writes in NeuroReport,
this difference in location could mean that a different region of
the brain is affected, “which could account for differences in the
specific cognition responses.”

Speaking at a Bioelectromagnetics Society workshop in
Washington on February 4, Preece said that the statistical analy-
sis of the data from his own experiments had been checked by a
member of the U.K.’s Independent Expert Group on Mobile
Phones, Sir David Cox of the University of Oxford, and that
Cox agreed with his conclusions (see also p.14).

The Mechanism: Thermal or Nonthermal?
As to a possible mechanism, Preece concludes that “the

weight of the evidence so far is for a small thermal response
within normal physiological limits.” He notes, however, that a
nonthermal response is also possible, via proteins that are pro-
duced in response to stress. This would have “implications for
long-term responses,” he writes.

Freude and her team, however, do not believe that their re-
sults were caused by heating. “At the low average power of [0.35

W],” they write, “thermal effects at [the] cortical level can prob-
ably be excluded.” They state that, “It has generally been accepted
that fields not exceeding the energy of thermic noise can be-
come [biologically] effective,” but note that “knowledge of the
underlying biophysical mechanisms is lacking.”

Pointing to research on EMF and RF/MW effects on cell
membranes—including on calcium flow, neurotransmitters and
the blood-brain barrier—Freude and colleagues state that, “In-
teractions between mechanisms underlying slow brain potential
genesis and pulsed [RF/MW] seem to be plausible at least.” But
they concede that this evidence “does not provide a satisfactory
explanation for the findings reported in this study.”

The German researchers found significant changes in EEG
during a visual monitoring task (VMT)—specifically changes
in slow brain potentials (see box, p.10). Six months later, they
write, “this effect was replicated in [a] second experiment.”

But the effect was observed only in the VMT task, not in two
simpler tasks added in the second experiment. Freude notes that
SP are involved in the “stage of information processing related
to getting ready...for an activity to reach a particular goal.” At a
physiological level, she adds, SP can be seen “as an index of the
allocation of resources to specific networks for the anticipated
task performance.”

Freude suggests that pulsed RF/MW signals may “exert an
excitatory influence” on brain cells, thus “lowering [the] thresh-
olds for neuron excitation.” This would enable the same task to
be completed with less need for slow brain potentials to prepare
the way. This could explain why the effect observed by Freude
showed up in tests that made many demands on the brain, but
was not apparent in “lower-demanding” tasks such as repetitive
movement of a finger.

The GSM signal produced significant changes in EEGs on
both the left and right sides of the brain. Curiously, although the
antenna was always positioned on the left side of the head, in
both experiments there was a “more pronounced effect” on the
right. “Execution and control of behavior do not correspond to
single cell activity, but to neuron networks,” comments Freude.

Although Koivisto did not record EEG data, he makes a simi-
lar point in discussing which areas of the brain are likely to be
responsible for the effects that he observed: “Changes in any
part of the interconnected system supporting attention may af-
fect the function of other components as well.”

Freude told Microwave News that her results were unlikely
to be due to chance. “The effect is very specific,” she said, both
in its link to a particular task and in the locations where EEG
changes are seen.

Koivisto also believes that his own findings are not just ran-
dom fluctuations. “In our study,” he explained, “the significant
RF/MW effects were always in the same direction—speeding
up responses—and all observed in attention-demanding tasks.
Given this pattern of results, it is very unlikely that our results
could be due to chance.”

However, Koivisto wrote, “the present study does not allow
for conclusions about the possible effects of long-term cellular
telephone use on cognition or health.” Freude also cautioned
that conclusions about “human well-being and health” cannot
be drawn from her experiments.
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Hot New Papers
René de Seze, Sophie Tuffet, Jacques-Marie Moreau and Bernard Veyret,
“Effects of 100 mT Time Varying Magnetic Fields on the Growth of Tu-
mors in Mice,” Bioelectromagnetics, 21, pp.107-111, February 2000.

“Male and female mice (Balb/c, C3H and C57/bl/6 strains) were ex-
posed for 8 h/day from the onset of tumor until death or until the tumor
volume reached a predetermined volume. Statistically significant de-
crease in the rate of tumor growth and increase in survival were ob-
served in all cases....Much more attention has been given to potential
effects of 50/60 Hz environmental fields on tumor copromotion. It is
important to point out that the fields used in the two situations are very
different: ambient magnetic fields are sinusoidal and of low strength
(typically below 0.1 µT), while fields used in tumor treatment are stron-
ger (above 1 mT) and with high values of dB/dt (typically greater than
1 T/s).”

J. Isokorpi et al., “Effect of Power Frequency Harmonics on Magnetic Field
Measurements,” Radiation and Environmental Biophysics, 39, pp.67-71,
2000.
“[P]ower frequency harmonics may have a significant effect on mag-
netic field measurements. The effect depends on the meter, but in this
study the effect was higher at higher magnetic field levels. The order
(third or fifth) of the harmonic frequency also affects the results: The

FROM THE FIELD

March 10, 2000
To the Editor:

Prof. Nick Day (MWN, J/F00) is wrong about a number of matters,
not least how the confusion over the UKCCS [U.K. Childhood Cancer
Study] arose. The confusion certainly did not arise from the way the
Bristol team put their message across in press releases and at the Lon-
don press conference on Fews et al. in the International Journal of
Radiation Biology. I chaired that press conference.

Before inviting Prof. Denis Henshaw to present his team’s find-
ings, I made a number of points in very simple terms.

These were:
a) What we had to report was not a scare story (childhood leuke-
mia is a rare disease).
b) It was a “good news” story (we were going to reveal a plau-
sible “cause and effect” mechanism that would explain epide-
miological associations between power lines and cancer.  We might
be able in future to avoid these causes).
c) The mechanism involved some fairly standard physics (people
have just not realized what was going on around power lines).
d) The work was robust (many field experiments) and had been
internationally refereed.
e) It has nothing to do with the UKCCS (which was to be pub-
lished the next day).
f) I said our understanding was that that survey would be report-
ing only on the possible effects of magnetic fields. I pointed out
that our study was about the very different electric fields. Prof.
Denis Henshaw then gave a simple, straightforward account of the
work in which he, inter alia, repeated the points made in my in-
troduction.
g) After his address, and within a matter of minutes of our open-

University of Bristol on Release of Henshaw Study
Letter to the Editor

ing the meeting for questions, we were facing a barrage of mis-
leading, irrelevant and mischievous questions from power indus-
try spokesmen. They came armed with their own press release
and they tried to hijack the press conference.
The following day, Nick Day had his press conference for the UK-

CCS. His press release carried a headline about power lines and cancer
(not the main thrust of the UKCCS report) and asserted that the UKCCS
had found no connections. Of course, as we now know, one of the
tables in the UKCCS did show such connections and it appears the head-
line appeared without Prof. Day’s knowledge or consent.

The text of the press release was drafted by a small group of three
persons: A. Trehearne, Sir Richard Doll and Nick Day. We have no
quarrel with the text but the headline [MAJOR STUDY FINDS NO LINK BE-
TWEEN OVERHEAD POWER LINES AND CHILDHOOD CANCER] is identical to
that on the Electricity Association website [WORLD’S LARGEST STUDY
FINDS “NO LINK BETWEEN OVERHEAD POWER LINES AND CHILDHOOD CAN-
CER”], dated the same day we released our results.

We can only speculate how this all happened and why it continues.
We can begin to see how journalists, the public and even some profes-
sionals became confused and why the necessary distinction between
magnetic fields and electric fields became blurred. There is an old Ro-
man saying much used by lawyers. It is:“Cui bono?” I ask it now. Who
benefited from the confusion? The answer is a matter of public and sci-
entific importance. It cannot be dismissed as Nick Day has tried to do.

Sincerely,
Don Carleton

Consultant, University of Bristol, U.K.

Microwave News offered Dr. Nick Day of the University of Cambridge
an opportunity to reply, but he declined, stating that he would let his
results, both published and forthcoming, speak for themselves.

effect was higher at the third than at the fifth harmonic frequency. One
possible reason for the difference may be the proximity of the lower
cut-off frequency at 50 Hz. The frequency response is probably al-
ready curved at power frequency, damping measurement results at 50
Hz, or the harmonic frequencies are overamplified. To obtain correct
results for measurements from fields containing harmonic frequencies,
the meter response to harmonics should be well specified.”

Estelle Naumburg et al., “Prenatal Ultrasound Examinations and Risk of
Childhood Leukemia: Case-Control Study,” British Medical Journal, 320,
pp.282-283, January 29, 2000.

“[U]ltrasound has been shown to cause membrane changes that could
affect embryogenesis and late prenatal and postnatal development. Stud-
ies have also shown an association between exposure to ultrasound and
an increased frequency of non-righthandedness, indicating that fetal
development may be affected by the ultrasonic waves....[W]e performed
a nationwide population based case-control study using prospectively
assembled data on prenatal exposure to ultrasound....The risk of lym-
phatic leukemia was not influenced by either the number of ultrasound
examinations or when the examination was performed....The risk of
myeloid leukemia was not influenced by the number of ultrasound ex-
aminations. A slightly higher, but not significant, risk was seen for those
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NCI Power Line Epi Study:
The Analysis Continues

Ruth Kleinerman et al., “Are Children Living Near High-Volt-
age Power Lines at Increased Risk of Acute Lymphoblastic Leu-
kemia?” American Journal of Epidemiology, 151, pp.512-515,
March 1, 2000.
“In the National Cancer Institute/Children’s Cancer Group
case-control study of childhood acute lymphoblastic leuke-
mia (1989-1993), living in a home with a high-voltage wire
code was not associated with disease risk. To further inves-
tigate risk near power lines, the authors analyzed distance to
transmission and three-phase primary distribution lines within
40 m of homes and created an exposure index of distance
and strength of multiple power lines (408 case-control pairs).
Neither distance nor exposure index was related to risk of
childhood acute lymphoblastic leukemia, although both were
associated with in-home magnetic field measurements. Resi-
dence near high-voltage lines did not increase risk.”

Elizabeth Hatch et al., “Do Confounding or Selection Factors
of Residential Wiring Codes and Magnetic Fields Distort Find-
ings of Electromagnetic Fields Studies?” Epidemiology, 11,
pp.189-198, March 2000.
“In summary, our analysis found that selection bias and, to
a lesser extent, confounding had detectable effects upon the
results. Although several variables were strongly related to
both wire codes and measurements, it seems unlikely that
confounding alone can explain the findings of previous stud-
ies. Selection bias, in contrast, led to a slight overestimate of
effect in our study, which was magnified when confounding
was also considered, and could explain part of the associa-
tion between wire codes and childhood leukemia reported
in past studies.”
See also MWN, J/A97, N/D97 and M/J98.

New Books: Short Reviews
Rüdiger Matthes, Eric van Rongen and Michael Repacholi, eds.,
Health Effects of Electromagnetic Fields in the Frequency
Range 300 Hz to 10 MHz, 230 pp., $33.00 (with shipping),
Oberschleissheim, Germany: International Commission on Non-
Ionizing Radiation Protection (ICNIRP), 2000. Contact: ICNIRP,
Fax: (49+89) 31603289, E-mail: <matthes@bfs.de>, Web:
<www.icnirp.de>.

The frequency band just above ELF has largely been ignored by
health researchers. In June 1999, ICNIRP and the WHO tried to
remedy this situation by sponsoring a seminar on this part of the
spectrum in Maastricht, The Netherlands. This volume is a col-
lection of papers presented at the workshop. Unfortunately, little
can be said about possible health impacts, because as Dr. Jukka
Juutilainen and Tuomo Eskelinen, both of Finland, point out:
“There are almost no data about the effects of fields from 20 kHz
to 10 MHz”—a conclusion repeated by other participants. There
are papers detailing sources of exposure, both in industrial and

military environments, and on exposure standards, though one
is left to wonder what the limits are based on.

Nick Begich and James Roderick, Earth Rising—The Revolu-
tion: Toward a Thousand Years of Peace, 289 pp., $17.95, An-
chorage, AK: Earthpulse Press, 2000. Contact: (888) 690-1277,
Fax: (907) 696-1277, Web: <www.earthpulse.com>.

This book, a follow-up to Begich’s exposé of the HAARP project
(see MWN, M/J94), covers a lot of ground—perhaps too much.
There are chapters on non-ionizing radiation health effects, non-
lethal weapons, mind control, privacy, “strange” new technolo-
gies and much more. The authors have done a great deal of re-
search and have 660 footnotes to show for it. Unfortunately, there
are too many references to unreliable secondary sources. Begich
and Roderick would have better advanced their goal of focus-
ing more attention on the impact of modern technology if they
had had a good editor.

examined during the second trimester (odds ratio 1.42; [95% confi-
dence interval] 0.88 to 2.29)....We could not detect any association be-
tween exposure to ultrasound during pregnancy and lymphatic or my-
eloid leukemia, and the results of the study are therefore reassuring.”

Howard Wey, David Conover et al. (including Greg Lotz), “50 Hz Magnetic
Field and Calcium Transients in Jurkat Cells: Results of a Research and
Public Information Dissemination (RAPID) Program Study,” Environmen-
tal Health Perspectives, 108, pp.135-140, February 2000.

“Although it is virtually impossible to repeat every detail of an experi-
ment, especially when investigator judgment is a factor, we set out to
replicate the results of Lindström et al. [“Intracellular Calcium Oscilla-
tions in a T-Cell Line by a Weak 50 Hz Magnetic Field,” Journal of Cel-
lular Physiology, 156, pp.395-398, 1993]. We selected a magnetic field
with the frequency (50 Hz) and flux density (1.5 G) that produced maxi-
mum results. We attempted to eliminate selection bias by including all
cells that qualified for assessment based on the minimum requirements
of Lindström et al. We chose a technique that allowed us to evaluate
[Ca2+]i [intracellular free calcium] transients in hundreds of individual
cells. Finally, we replicated our own experiments several times using
different microscope objectives. In the end, we found no effect of mag-
netic fields on [Ca2+]i transients in Jurkat cells nor did we arrive at a sat-
isfactory explanation for why we were unable to replicate the results of
Lindström et al.”

J.M. Fink et al., “Microwave Emissions from Police Radar,” American In-
dustrial Hygiene Association Journal, 60, pp.770-776, November/Decem-
ber 1999.

“54 different radar [units] were evaluated. Of the 986 measurements
taken, only 4 exceeded the IRPA and NCRP limit of 5 mW/cm2, al-
though none exceeded the ACGIH, ANSI, IEEE and OSHA standard
of 10 mW/cm2. These four measurements were maximum power den-
sity readings taken directly in front of the radar (a place where an of-
ficer who has been properly trained would never be). Additionally, it
should be noted that three of those readings came from the same gun.
Of the 812 measurements taken at the officers’ seated ocular and tes-
ticular positions, none exceeded 0.04 mW/cm2....Until science has rea-
sonably shown that long-term, low-power exposure is not harmful, it is
recommended that prudent avoidance be considered.”
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Across the Spectrum
I quite understand how the reassurance from public bodies makes you
nervous, since they have been wrong so often when it mattered, but this
may be a case where they are right.
—Prof. Ernst Andersen in his weekly Q&A column, “Office E-tiquette,”
answering a question on the potential hazards of mobile phone radiation,

Sunday Telegraph (U.K.), February 13, 2000

“The public trusts national government spokesmen about the same as
the tabloids.”

—Dr. Alan Preece, University of Bristol, U.K., speaking at
Radiofrequencies and Modulations Applied in Wireless Communication—

Biological Effects and Safety Concerns, Catholic University of America,
Washington, February 4, 2000 (see also p.11)

“My interpretation of the research that’s been done is that there’s no
proof that it causes cancer. There’s just no proof that it doesn’t. But
there’s no proof, I guess, that bubble gum doesn’t cause cancer.”

—Stan Sigman, Chair, Board of Directors, CTIA,
Washington, and CEO, SBC Wireless, San Antonio,

on wireless phone safety research, quoted by Tom Kridel in
“The Hot Seat,” Wireless Review, p.26, February 15, 2000

What wimps. That may well be the verdict future historians deliver on
the human race at the dawn of the third millennium....The precaution-
ary “principle” is an environmental neologism, invoked to trump sci-
entific evidence and move directly to banning things they don’t like—
biotech, wireless technology, hydrocarbon emissions.

—Editorial, “Fear of the Future,”
Wall Street Journal, p.A18, February 10, 2000 (see also p.6 and p.17)

On the Internet
Swimming Rats
Last December, the news media put the spotlight on Dr. Henry
Lai’s latest findings showing impaired memory among rats ex-
posed to microwave radiation (see MWN, J/F00). In Lai’s experi-
ment, rats must maneuver through a water maze. You can now
see them doing their paddling on a video clip posted on <www.
junkscience.com>. The news story comes from WNBC-TV in
New York City; it was originally aired on February 9 and is
archived as the “Video of the Day” for February 29. (Note that
WNBC mislabels Lai as Dr. Herschel Shosteck, an independent
analyst, who in turn is mislabeled as Lai.)

Wireless Connections
Those surfing the Web to learn about mobile phones and health
may come across the Wireless Information Resource Center at
<www.wirc.org>. It provides “comprehensive, impartial and
objective information” about research on health effects of phones
and base stations. The center’s aim is to make “a complex issue
clearer,” with the assistance of a “team of neutral scientific ad-
visors.” WIRC’s Board of Directors includes Dr. Daniel Krewski
of the University of Ottawa and Mary McBride of the British
Columbia Cancer Agency in Vancouver (see also p.6). Jim Fer-
guson of Victoria, BC, looked up the site at Network Solutions,

FROM THE FIELD

Dr. George Carlo, chairman of the former Wireless Technology Re-
search LLC, funded primarily by CTIA, just will not go away.

—Allyson Vaughan, “WTR Head Calls for More Wireless
Health Research,” Wireless Week (a trade magazine with a close

relationship with the CTIA), p.10, March 13, 2000

Motorola is finally shedding its nerdy image and appealing more direct-
ly to consumers. About three years ago, Motorola executives noticed
that cellular-crazy Italians opened and shut their palms when saying
goodbye to friends. It was a shorthand for “Call me,” which inspired
Motorola’s famous StarTac clamshell phone.

—Gautam Naik, “Motorola Still Is Struggling in Europe,”
Wall Street Journal, p.A12, February 11, 2000

Even parents of younger children are buying the phones. On a recent
day inside the Pentagon City mall, 12-year-old Angela Booker strapped
on her Winnie the Pooh backpack, grabbed her mother’s hand and
stepped up to the cellular phone stand. Her cheeks popped into a wide
smile. She gazed at a line of phones all designed to meet her preteen
tastes: black phones dressed in cotton-candy pink and glow-in-the-dark
green covers, some even painted with Disney characters—Goofy, Min-
nie, Donald. “Mom,” she said, pointing to the phone with the deliri-
ously happy, floppy-eared Pluto, “I want that.”

—Emily Wax, “Cellular Children: Safety Phone Takes Social Turn,”
Washington Post, p.A17, February 17, 2000

“Bunk.”
—Paul Kurtz of the Committee for the Scientific Investigation of Claims
of the Paranormal, Amherst, NY, on claims that EMFs pose health risks

— #10 on Kurtz’s list of top ten hoaxes; #1 is alien abductions. Quoted
by Dyan Machan in “Bah, Humbug!” Forbes, p.100, March 6, 2000

the Internet registration service, and found out that the site is
registered to the Canadian Wireless Telecommunications Asso-
ciation (CWTA) and that Carrie Moussa, listed as the adminis-
trative contact, is vice president for association affairs at the
CWTA. Visitors to the CWTA Web site, <www.cwta.ca>, will
find a link to the WIRC (there is no link in the other direction
however). At the bottom of WIRC’s home page, there is an e-
mail address for more information. “We would like to hear from
you,” the WIRC encourages. When Microwave News asked who
sponsored the site, there was no response.

FDA and NIEHS/NTP on RF/MW Testing (Redux)
Soon after we noted how to find the FDA’s nomination of RF/
MW radiation for testing under the National Toxicology Pro-
gram (NTP), it disappeared from the National Institute of Envi-
ronmental Health Sciences’ (NIEHS) Web site (see MWN, N/D
99 and J/F00). Apparently, it was posted prematurely and, when
discovered, was removed. On March 2, NIEHS made the nomi-
nation official with a notice inviting public comment published
in the Federal Register, <ntp-server.niehs.nih.gov/htdocs/
liason/Dec1399ICCECFR.html>. FDA’s nine-page nomina-
tion letter is thus now back on the Web, at <ntp-server.niehs.nih.
gov/htdocs/Chem_Background/ExSumPdf/Wireless.pdf>.
Comments on the desirability of testing are due April 30.
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See also our last two issues for many more conference listings.

April 26-27: COST 259 Workshop: The Mobile Terminal and Human Body
Interaction, Bergen, Norway. Contact: May Krosby, Telenor Research and De-
velopment, PO Box 83, N-2027 Kjeller, Norway, (47+63) 84-8341, Fax: (47+63)
81-9810, E-mail: <may-elisabeth.krosby@telenor.com>, Web: <www.telenor.
no/fou/om/konferanser/cost259>.

June 8-11: 18th Annual International Symposium on Man and His Envi-
ronment in Health and Disease: Special Focus on the Environmental As-
pects of Cardiovascular Disease and EMF, Omni Richardson Hotel, Dallas,
TX. Contact: American Environmental Health Foundation,  8345 Walnut Hill,
Dallas, TX 75231, (800) 428-2343, Fax: (214) 361-2534, E-mail: <aehf@
aehf.com>, Web: <www.aehf.com/Symposium/2000symp.htm>.

June 15-21: 10th Annual Conference of the International Society for the
Study of Subtle Energies and Energy Medicine (ISSSEEM), Boulder, CO.
Contact: ISSSEEM,  11005 Ralston Rd., Arvada, CO 80004, (303) 425-4625,
Fax: (303) 425-4685, E-mail: <issseem@compuserve.com>, Web: <www.
issseem.org>.

July 4-7: International Congress on Weak and Hyperweak Fields and Ra-
diations in Biology and Medicine, St. Petersburg, Russia. Contact: Congress
Administrative Group, (7+812) 394-7885, Fax: (7+812) 394-2563, E-mail:
<ata@2russia.com>, Web: <www.congress.spb.ru>.

August 11-14: 7th Annual Michaelson Research Conference, Inn at Gig Har-
bor, WA. Contact: Dr. Eleanor Adair, AFRL/HEDR, 8315 Hawks Rd., Bldg.1162,
Brooks AFB, TX 78235, Fax: (210) 536-3977, E-mail: <Eleanor.Adair@he.
brooks.af.mil>.

August 22-25: 2000 International Symposium on Antennas and Propaga-
tion (ISAP 2000), Fukuoka, Japan. Contact: Toshio Ihara, ISAP 2000, CRL/
KARC, 588-2 Iwaoka, Nishi-ku, Kobe 651-2401, Japan, (81+78) 969-2115,
Fax: (81+78) 969-2119, E-mail: <isap@karc.crl.go. jp>, Web: <www.crl.go.jp/
pub/ISAP2000>.

August 27-September 1: 26th International Congress on Occupational Health,
Singapore. Contact: ICOH 2000 Congress Secretariat, Kent Ridge, PO Box 1076,
911103 Singapore, (65) 874-4988, Fax: (65) 779-1489, Web: <www.icoh.org.sg/
icoh2000.htm>.

Conference Calendar

Meeting Notes
• The International Conference on Cell Tower Siting, to be
held in Salzburg, Austria, June 7-8, has set up a Web site:
<www.land-sbg.gv.at/celltower>.
• On Sunday June 11 in Munich, the day before the Bioelec-
tromagnetics Society (BEMS) annual meeting begins, the
U.S. Air Force is hosting A Forum on RFR Standards De-
velopment and Harmonization: Point/Counterpoint. Among
the topics to be covered at this all-day session is the rel-
evance of “so called ‘nonthermal’ effects”—as well as the
“rationale for including the precautionary principle in sci-
ence-based exposure guidelines.” For more information, con-
tact Dr. Michael Murphy at Brooks Air Force Base:
<michael.murphy@he.brooks.af.mil>. And on the afternoon
of the last day of the meeting, Friday June 16, there will be
a public forum on recent and ongoing EMF and RF/MW
health research. The BEMS program may soon be posted on
the BEMS Web site: <www.bioelectromagnetics.org>.
• Dr. Bengt Knave will present a keynote address on “Elec-
tromagnetic Radiation and Health” at the 26th International
Congress on Occupational Health in Singapore this sum-
mer (see listing at left). In addition, there will be mini-sym-
posia on ELF EMFs and on RF fields and mobile phones.

“MICROWAVE NEWS” FLASHBACK

Years 15 Ago

• The FCC requires applicants to consider the hazards of RF/MW
exposure from communications facilities.
• Polish researchers see an association between cancer rates among
military personnel and their exposure to RF/MW radiation. Ac-
cording to the study, the risk of developing cancer increases with
exposure, rising to 5.5 times the expected rate for those in their 20s.
• New tumors are found in rats exposed to microwave radiation by
Dr. Bill Guy at the University of Washington, increasing the statis-
tical significance of the results. The revised tumor counts of ex-
posed rats and controls are 18 and 5, respectively.

Years 10 Ago

• Two new epidemiological studies point to an EMF–brain tumor
link, bringing the total number of such studies to 12.
• British electric utility National Grid Co. pressures the BBC into
dropping an interview with the Central Electricity Generating Board’s

Dr. Robin Cox in which Cox does not deny health risks associated
with living near power lines.
• Dr. Stephen Cleary of Virginia Commonwealth University in
Richmond finds that RF/MW radiation at SARs of 5 and 25 W/
Kg can cause human brain cancer cells to proliferate at abnormally
high rates. At higher SARs, however, cell growth is suppressed.

Years 5 Ago

• Eleven families, represented by famed litigator Joe Jamail, sue
Houston Lighting & Power Co., claiming that magnetic fields from
power lines and building wiring caused their children’s cancers.
• Citing inadequacies in the experiment’s exposure system, the
CTIA’s Scientific Advisory Group on Wireless Technology [later
WTR] defers the replication of a Lai-Singh study that shows 2.4
GHz radiation to cause DNA breaks in the brains of rats.
• A Bell Atlantic Mobile employee sues Motorola, charging that
the company’s cell phones caused or aggravated her brain tumor.

October 15-18: 2000 IEEE Conference on Electrical Insulation and Dielec-
tric Phenomena, Empress Hotel, Victoria, BC, Canada. Contact: Soli Bamji,
National Research Council of Canada, Rm. 223, Bldg. M-50, 1500 Montreal
Rd., Ottawa, K1A 0R6, Canada, (613) 990-4021, Fax: (613) 952-9366, E-mail:
<soli.bamji@nrc.ca>, Web: <www.eeel.nist.gov/ceidp>.
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PEOPLE
Gloria Parsley will become the interim executive director of the
Bioelectromagnetics Society (BEMS) when Dr. William Wise-
cup retires later this year. Parsley has worked with Wisecup and
the society for as long as most people can remember. Some
BEMS board members would like her to take over the job on a
permanent basis....Also at BEMS, Motorola’s Dr. Mays Swicord
has been named editor of the society’s bimonthly newsletter. He
replaces Dr. Mary Ellen O’Connor, who died earlier this year.
Janet Lathrop, formerly with the now-closed electric utility
industry newsletter, EMF Health & Safety Digest, will assist Swi-
cord as managing editor....At the end of February, Dr. John Male
retired from his post as project manager on EMF biological in-
teractions at the U.K.’s National Grid Co. He will continue as
administrator of the EMF Biological Research Trust, which is
funded by the Grid. The trust has a research budget of about
£300,000 (US$470,000) a year and is currently supporting three
projects. Drs. Ian Glover and John Swanson have taken over
Male’s duties at the Grid. Glover monitors EMF biological re-
search, while Swanson serves as an expert witness....Dr. Will-
iam Bailey has closed Bailey Research Associates of New York
City, long active in EMF and RF/MW health issues (see p.5).
He and Dr. Linda Erdreich have joined the New York office of
Exponent, a large consulting firm. Dr. Michael Kelsh also works
at Exponent, in Menlo Park, CA (see p.7)....Nature reported in
its February 24 issue that budget cuts at the American Physical
Society (APS) may lead to the close of Dr. Robert Park’s weekly
tip-sheet, What’s New, which is distributed by e-mail and on the
Internet. No final decisions have yet been made. Park, who is a
frequent critic of EMF health concerns, serves as the APS’ Wash-
ington lobbyist and is on the faculty of the University of Mary-
land, College Park. He is the author of Voodoo Science: The Road
from Foolishness to Fraud, to be published by Oxford Universi-
ty Press this spring.
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RF/MW HEALTH STANDARDS
Cherry vs. ICNIRP...Three years ago, New Zealand’s Dr. Neil
Cherry released a detailed review of the RF/MW health litera-
ture and made a case for a human exposure limit in the 0.1-0.01
µW/cm2  range (see MWN, M/A97). Now, Cherry has updated
and revised his analysis and, while still favoring the same low
exposure standards, he is taking aim directly at the ICNIRP
guidelines, which he considers to be “flawed.” ICNIRP’s limits
for public exposures are on the order of 10,000-100,000 times
less strict than Cherry’s recommendation. Cherry, who is at Lin-
coln University in Canterbury, accuses the commission of “mis-
quoting results and inappropriately dismissing research results.”
Specifically, he argues that ICNIRP has ignored “the large vol-
ume” of epidemiological studies that show adverse health ef-
fects. Last year, Standards New Zealand adopted ICNIRP-based
exposure guidelines and the ministries of health and environment
urged their “strict application” and an end to more stringent lo-
cal limits (see MWN, S/O99). The full text of Criticism of the
Health Assessment in the ICNIRP Guidelines for Radiofrequency
and Microwave Radiation (100 kHz-300 GHz) has been posted
on Roy Beavers’s Web site: <www.emfguru.com>. A 155-page
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VISIBLE LIGHT
Myopia Not Linked to Light at Night...Last year researchers
at the University of Pennsylvania reported that children who slept
in a fully lighted room before the age of two were over five
times more likely to become nearsighted than those who slept in
darkness (see MWN, M/J99). Children who slept with a night
light showed a smaller increase in risk for myopia, indicating a
dose-response effect. But this finding is at odds with two new
studies that appear in the March 9 issue of Nature, the same
journal that published the original report. Of the 1,220 children
examined by Dr. Karla Zadnik and colleagues at Ohio State Uni-
versity in Columbus, 20% of those who slept in darkness before
age two became nearsighted, compared to 22% of those who
slept with lights fully on. Only 17% of those who slept with a
night light became myopic. But Zadnik found that if parents
were nearsighted, they were much more likely to leave a light
on in their children’s room at night. “We think this may be due
to parents’ own poor eyesight,” she said, and in Nature she sug-
gests that the Pennsylvania study should have controlled for pa-
rental myopia. “Parents should be reassured by these results and
not concern themselves with this unfounded risk,” Zadnik said.
The second new study, by Dr. Jane Gwiazda of the New England
College of Optometry in Boston, comes to a similar conclusion.
Gwiazda found a 20% rate of myopia among both children who
slept with a night light and children who slept in darkness. There
was no nearsightedness among the small number of her 213 sub-
jects who slept with full room lighting. Here again, when both
parents were myopic, the use of ambient lighting at night was

paper copy of the document may be ordered for US$30.00 from
Dr. Neil Cherry, 46B Kilmarnock St., Christchurch 1, New Zea-
land, Fax: (64+3) 343-3693, E-mail: <neil.cherry@crc.govt.nz>.

TELECOM TOWERS
Precautionary Approach in Scotland...The Scottish Parlia-
ment’s Transport and Environment Committee has issued a re-
port that endorses “full planning control” of telecom masts. The
committee stated that it was “not convinced” that allowing local
control “would significantly slow down the roll-out of the tele-
com network.” In its March 29 report, the committee noted that,
“There is currently no conclusive scientific evidence on non-
thermal effects,” but also pointed to widespread public concerns.
Noting that, “There is reasonable doubt about health risks,” it
recommended that, “A precautionary approach should be adopted
at a national level allowing for local flexibility.” (See also p.6
and p.14.) The committee called for more health research and
stated that, “Areas such as schools, nurseries, hospitals and resi-
dential areas may be considered sensitive for environmental health
reasons.” In addition, it endorsed the U.K. Parliament Select Com-
mittee on Science and Technology’s call for tightening the NRPB
exposure standards by a factor of five (see MWN, S/O99). A com-
plete copy of Report on Inquiry into the Proposals To Introduce
New Planning Procedures for Telecommunications Developments
is available on the Internet at the parliament’s Web site: <www.
scottish.parliament.uk/official_report/cttee/trans-00/trr00-03-
01.htm>. The report contains the oral and written testimony from
industry, citizen and government groups.
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Keeping Current: Follow-Up on the News
◆ The Bioelectromagnetics Society has decided not to award its
d’Arsonval Award this year. Last year’s winner was Dr. Nancy
Wertheimer (see MWN, J/F99).
◆ They’re back. If you thought solar power satellites, designed
to beam energy down to Earth with microwaves, were the stuff
of the 70s and 80s, check out the cover story of the spring issue
of the EPRI Journal, “Renewed Interest in Space Solar Power.”
◆ Some have blamed phone towers for interfering with the navi-
gation of homing pigeons (see MWN, N/D98). Dr. Jonathan Hag-
strum of the U.S. Geological Survey in Menlo Park, CA, believes
low frequency sound waves from the Concorde SST are respon-
sible. His theory appears in the Journal of Experimental Biology
(203, pp.1103-1111, 2000).
◆ For many years, Drs. Robert Pearson and Howard Wachtel
have argued that air pollution from road traffic is a more impor-
tant risk factor for childhood cancer than EMFs. Their argument
is presented in a new report (No.TR-114231) from EPRI, which
has sponsored their work, and in a paper in the February issue of
the Journal of the Air and Waste Management Association (50,
pp.175-180, 2000).
◆ In Israel, at least 18 people were injured in rioting over cellu-
lar towers near Haifa, the March 15 Jerusalem Post reported.
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Protesters, who blame radiation from the towers for increased
cancer in the area, clashed with police, attempted to dismantle
antennas and threw rocks at Motorola maintenance workers.
◆ Although the Iridium satellite phone system closed down ser-
vice on March 17, Motorola will not shut down its long-term ani-
mal exposure study using the Iridium signal at the Battelle Pa-
cific Northwest Labs in Richland (see MWN, N/D98). “It is some-
thing that warrants to be taken to conclusion,” Motorola’s Norm
Sandler told us, citing the system’s unique frequency and modu-
lation characteristics.
◆ A demonstration will be held on April 8 at the California State
Capitol in Sacramento to protest “electromagnetic harassment
and torture.” For more information, contact: <lfmontgomery@
excite.com>. See also <www.bestnet.org/~raven1>.
◆ A five-member advisory panel completed its report on the
possible health and environmental effects of radar radiation from
the U.S. Navy’s Surface Warfare Engineering Facility at Port
Hueneme, CA, in mid-March, as we go to press. The report,
which has been forwarded to the California Coastal Commission
and the navy, was prompted by local residents’ concerns (see
MWN, N/D99). The commission will review it at a meeting
scheduled for April 10 in Long Beach.

significantly more common. “Based on these results, we ques-
tion whether parents need to be concerned about causing myo-
pia in their children by lighting their nurseries at night,”
Gwiazda’s group concludes. In a reply in the same issue of Na-
ture, Dr. Graham Quinn and the rest of the University of Penn-
sylvania team argue that no one should be too quick to throw out
their findings. “There are major differences among the studies,”
they write. “Early-onset myopes, who ultimately tend to become
more severely affected, are overrepresented in our...[study] popu-
lation.” They suggest that the absence of darkness during sleep
might yet be found to accelerate the onset of nearsightedness, or
to provoke it in a subset of more vulnerable children. Quinn also
raises the possibility that the two new studies might be affected
by reporting bias: “Our findings received widespread publicity,
and parents...[might] underreport a behavior they fear could have
harmed their children.” Quinn emphasizes the clear evidence
that lighting can affect ocular development in animals, and ar-
gues, “Rather than offering reassurance to parents at this time,”
the differences in these studies should “guid[e] the design of fu-
ture research.”

CLARIFICATION
In our last issue (“Across the Spectrum,” p.14), we reprinted a
quotation from Motorola’s Norm Sandler that originally appeared
in the December 3 Los Angeles Daily News. On February 27,
Sandler wrote Microwave News to state that he had been mis-
quoted by the Daily News: “I believe the reporter chose to string
together three disparate statements.” Sandler expressed concern
that “the final product...might be misconstrued.”
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                     Market Capitalization in Billions
12/31/92 3/24/00 Increase

Ericsson $5.4 $201.4 3,650%
Motorola $13.4 $115.1 759%
Nextel $1.2 $51.9 4,335%
Qualcomm $0.5 $103.8 21,084%
   Total $20.5 $472.2 2,215%

Dow 10,000–Safety Research 0
The evidence is piling up. It is becoming hard to avoid the

conclusion that mobile phones can affect the functioning of the
brain.

Two things are most striking about the research that points in
this direction, described in our cover story. The first is how much
we don’t know about these simple effects: What causes them?
Do they change with long-term exposure? Are they bad for you?

The second is how basic these experiments are. The sort of
cognitive studies recently conducted in Finland, Germany and
the U.K. could have been done any time in the last decade. And
you might think that such research would have been one of the
first things on anyone’s agenda.

After all, when a device is pumping RF/MW energy into a
complex electrical system like the brain, it would seem natural
to ask if it changes the way that system works.

Instead, no cognitive studies of mobile phones were done un-
til the last couple of years, and none has ever been done in the
United States.

The reason for this failure is not lack of money. While re-
search has languished, wireless companies have prospered. Since
the end of December 1992, the market value of just four of the
largest wireless companies has increased by $450 billion. This
does not include Nokia—now one of the largest corporations in

Europe—or the major service providers.
In the table above, the first column reflects market values

before news of the Reynard brain cancer lawsuit was featured
on Larry King Live on January 12, 1993. That interview sent wire-
less stocks into a nosedive. If we had taken late January 1993 as
the starting point, the increase would be much greater.

Total spending on safety research by the entire wireless in-
dustry—by Motorola, Nokia, Wireless Technology Research,
everyone—adds up to less than one hundredth of one percent of
the increase in value of just these four companies.

This illustrates something that we already knew: The industry’s
safety research effort has been many days late, and many dollars
short.

Buddy, Can You Spare a Dime?
Everyone agrees we need more research on the safety of

mobile phones—but nobody’s making it happen.
Not the CTIA. Not the FDA. Not Congress. We need to take

health research out of the deep freeze, and here’s an idea how:
It’s time for a tax.

Just one dime a month for each of the 87 million cellular
phone subscribers in the U.S. would net $103 million a year.
Once upon a time, a dime would buy you a local call at the cor-
ner pay phone. Those days are long gone, but today that dime
could buy answers to the festering questions about wireless safety.

Think a dime is too steep? How about a penny? Taxing the
industry one cent per user per month would add up to over $10
million a year. Over five years, that’s more than twice what was
given to WTR. And that’s for the U.S. alone. A similar tax in
Europe would bring us answers even quicker.

These numbers help put one fact in sharp relief: Spending on
safety research has been ridiculously small, compared to the fi-
nancial resources of the wireless industry (see item above). It’s
been less than pocket change: The amount spent on health re-
search has been more like the lint in the industry’s pocket.

A tiny, tiny tax on cellular phone service fees would create a
dedicated revenue stream for safety research. But it’s not just the
amount of money that has prevented progress. Experience shows
that health research is too important to leave in commercial hands.
Industry-sponsored health research seems to move more slowly
than anything else in the wireless world. All too often, its pace is

set by lawyers and PR departments.
This has been a problem even with the wireless industry’s

best safety research program, the one conducted by Motorola.
Unlike other companies, Motorola has shown leadership. The
problem is that it has a huge amount of money riding on the
outcome.

Both conflicts of interest and the appearance of conflict will
be a constant issue with any industry-controlled program. That
is why the European Union’s expert group on mobile phone safety
called for a “firewall” between wireless companies and deci-
sions about research (see MWN, M/A97).

What we need is a truly independent research program, di-
rected by public health professionals with no ties to the wireless
industry. To be independent, that program needs a guaranteed
source of research funds. If the word “tax” gives Congress a
headache, just call it a “user fee.”

The cost is small. The time is right.
Buddy, can you spare a dime?
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