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EMC '83: A Booming Bushess 
Problems due to electromagnetic interference (EMI) continue to inten- 

sify. It is as if an electronic domino effect is at work. Signals from FM 
radio and TV stations dismpt computers, whose own emissions may 
affect avionic systems. High frequency communications impinge on 
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radars and weapon systems; airport radars upset computer operations. CB 
and walkie talkies swil TV receotion and ulav havoc with indus- 
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How serious are ihese interactions? No one knows for sure, but more 
and more calls are going out to EMC engineers for diagnoses and cures. 

All in all, it's a good time to be in the electromagnetic compatibility 
business. Attendance at this year's International Symposium on Elec- 
rromagnetic Compatibility, held in Washington, DC, August 22-25, was 
at near-record levels, with more than 1,000 EMC engineers registering for 
the technical sessions and hundreds more exhibiting their wares. And if 
the growing concern over EM is any guide, there will be plenty of work 
to go around, transforming what used to be a somewhat arcane specialty 
into a tecbnolo~ical necessitv. 
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Challenges to NAS VDT Study 0 SAB Outlined below are selecteh highlights from the EMC symposium with 
details on the myriad types of interactions being reported and what is 

to Review EPA RFlMW Document 0 Montana being done to remedy them. 
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Safety o Project ELF Going to Trial o 
EMI, Bioeffects & Measurement Resources 
o New Standards o Microwave Weapons 
o Polycythemia Follow-Up o FMAC o 
New AF Bioeffects Research o Radio 
Noise & DOE-EPRI Meetings VDTs & 
Yisual Illusions o and more... 
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The issue of susceptibility of computers to RFI was raised by Waliam 
Rhoades of Xerox Corp. in El Segundo, CA. In his prepared talk, 
Rhoades said that as more and more digital equipment is used in high-rise 
buildings, interference from TV and FM stations "will become a gmwiug 
problem." Similarly, computers in offices built near airports are suffering 
from radar interference. He said that it is easy to measure fields of 50 V/m 
three kilometers fmm an airport radar. He advises that computers be a6le 
to withstand fields greater than 1 Vlm. 

Xerox is not alone. An IBM engineer sitting in the audience remarked 
that he bad encountered difficulties installing computers near Dulles Air- 
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When Rhoades was asked bow common computer EMI is, he replied. 
that he knows of 15 to 20 cases involving Xerox computers in the last two 
vears: most of these were resolved bv moving the computer to a new spot 

Because of the abundance of news this month, the 
second pan of our report on the Biaelectmmagnetics 
Society conference will appear next month. 

h~ the building. But the situation m& get w&e in the-future. The proiif-' 
eration of walkie-talkies, cellular telephones and paging systems wilt no 
doubt increase the incidence of computer RFI, he said. 

(conrinued on p. 2 )  



EMC'83 (continued from p.1) 
f ISM Equipment 

Emissions from industrial, scientific and medical (ISM) 
equipment, believed to be the largest source of man-made 
radio noise, are the subject of intense negotiations in inter- 
national circles. US manufacturers are resisting voluntary 
ISM emission limits adopted by the International Special 
Committee on Radio Interference (CISPR) as too strict and 

' too expensive, even though US standards are widely recog- 
nized as overly lax. Some compromise must be reached in 
.the next few years because a resolution passed at the 1979 
World Administrative Radio Conference (WARC) mandates 
that new limits be agreed upon to protect communications 
technology and aeronautical navigation equipment. 

The International Radio Consultative Committee (CCIR) 
has set up an Interim Working Party V4, under the cbair- 
manship of Professor R.G. Strusak of Potand,Jo recom- 
mend new limits. (FCC's Art Wall is representing the US in 
these talks.) The working party will prepare a report by the 
end of 1984 for action by CCIR in 1986. New standards will 
probably be ratified by an international treaty and will be 
adopted by the Federal Communications Commission 
(FCC). 

Tests to determine the impact of ISM interference on the 
Instrument Landing System (ILS) are underway at Ohio 
University's Avionics Engineering Center in Athens. The 
fourth harmonic (107.83-109.13 MHz) of ISM equipment 
operating in the 27 MHz band can impinge on the ILS 
localizer aeronautical service in the 108-112 MHz frequency 
band. Principal investigator James Nickurn at Ohio Univer- 
sity is in the process of measuring radiation levels aboard 
aircraft flying over factories with ISM equipment. A final 
report should be ready for the Federal Aviation Adminism- 
tion (FAA) by next summer. 

An FAA staffer said that a number of complaints of ISM 
interference have been received but he could not cite precise 
statistics. 

Computers Aboard Aircraft 
Another possible hazard to aircraft operations is interfer- 

ence caused by portable computers used by passengers. A 
lead article in the August 22 Info World reports that Eastern 
Airlines has banned the use of portable computers on its 
flights and that some commuter airlimes have similar prohib- 
itions. But there are no indushy-wide rules, and each air 
carrier has the discretion to set its own policy. In the August 
29 issue, Info World editors advise: "Until portable comput- 
ers have been flight-tested in a reasonable fashion by ex- 
perts from the aviation, electronics and computer industries, 
passengers would be better off to leave the computer off 
and, as one critic put it, 'Sit back and enjoy the flight.'" 

Computer EMI aboard aircraft was discussed at last 
May's Executive Committee meeting of the Radio Technical 
Commission for Aeronautics (RTCA). Aeronautic Radio 
Inc. (ARINC), based in Annapolis, MD, has been looking 
into the issue and weighing the possibility of asking RTCA 
to set up a special committee to review the need for formal 

rules. No action bas yet been taken however, because, as 
ARINC's Richard Climie explained to Microwave News, 
"We do not know of any substantiated cases of computers 
or any other devices causing an [ E m  problem." Climie 
said that he had heard of some incidents, but they could not 
be verified. RTCA action is on hold until concrete data are 
in hand. 

Power Lines & Railroads 
Railroads have their own EMI problems. Preliminary 

studies at the IIT Research Institute (IITRI) in Chicago, IL, 
indicate that power lines sharing the right-of-way with rail- 
roads can play havoc with railway signaling systems. In an 
award-winning paper presented at the EMC meeting, IIT- 
RI's Allen Taflove said that be had found a "false clear" 
failure caused by induced voltages as low as 0.1 volts. A 
false clear, whicb occurs when a red light mistnkenly 
changes to green, is the most serious type of signaling error. 

While calling these results "most disquieting," Taflove 
cautioned that his study, funded by the Electric Power Re- 
search Institute (EPRI), had only "scratched the surface" of 
the problem and that his results should be seen as tentative 
for the present. But he was unequivocal about the need for 
further testing: "Someone somewhere should do thorough, 
statistically significant testing --it's a question of public 
safety. " 

Taflove was critical of the "total neglect" of this issue, 
whicb has cost the utilities millions of dollars. He said that 
the Department of Transportation (DOT) was unaware of 
this type of EMI. EPRI will soon issue a three-volume re- 
port on the IITRI study. 

Taflove did not investigate the EMI to electrified rail 
systems. This is an area that DOT is addressing. The Rail 
Transit EMUEMC Program at DOT'S Transportation Sys- 
tems Center in Cambridge, MA, provides a fomm for ex- 
perts fmm all over the world to advance the state of the art 
in subway and trolley transit systems. Those interested in 
more information should contact Bud Gingrande at the DOT 
center, (617) 494-2000. 

industrial Machinery- 

Can smy radio signals affect industrial equipment and 
robats? John Bloodgood thinks io. Bloodgood, who is a 
consultant working out of Fond dn Lac, WI, is urging expert 
committees to set standards to relieve a problem hs says is 
"becoming more and more severe." 

In a post-symposium presentation to the American Na- 
tional Standards Institute's (ANSI) C63 Committee on 
Radio-Electrical Coordination, Bloodgood cited these ex- 
amples: Numerical control equipment at a major producer of 
farm machinery began starting by itself without any identi- 
fiable cnuse. An investigation later indicated that a CB radio 
was responsible. In another plant, for no known reason a 
radio-operated crane began to move on its own, lowering a 
heavy casting. This latter incident nearly resulted in a loss 
of life. Bloodgood said that industrial users are worried and 
are beginning to demand fail-safe systems. 
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Medical Devices 
A task group of ANSI C63 subcommittee 1 is considering 

the need for setting limits for radiated emissions from medi- 
cal devices and guidelines for their susceptibility to EMI. 
Howard Bassen of the Food and Drug Administration 
(FDA) is in the process of determining whether FDA staff 
will help develop and write a document on medical device 
EMI. A1 Smith, Jr. of IBM is already preparing a report on 

; test methods for medical devices. 
According to Bassen, some years ago McDonnell- 

Douglas prepared an EMC standard for medical devices 
nader an FDA contract. The standard was heavily criticized, 
however, and neither the agency nor ANSI adopted it. In- 
dustry representatives protested that there was no evident 
need for it. 

Naval Weapons Systems 
The US Navy has the most intractable EMl pioblems. 

Engineers must find room for scores of radar and communi- 
cation systems aboard navy ships. Dr. Robert Haislmaier, 
the navy's EMC coordinator, says this is much harder than 
siting terresmal systems. For example, the ship's high fre- 
quency (3-30 MHz) transmissions can interfere with radar, 
TACAN and electronic warfare systems as well as the ship's 
overall opention. 

Haislmaier's strategy is to "institutionalize" EMI control 
to guarantee combat readiness. The navy has h i d  half-a- 

dozen contractors and has commissioned computer pro- 
grams to help fm problems quickly. Fleet personnel are 
being trained to increase their awareness of E m ,  according 
to Haislmaier, preventive maintenance is the key to correct- 
ing weaknesses before they deteriorate performance. He 
told Microwave News that the Chief of Naval Operations, 
to whom he reports, is interested in EMC and has directed 
his staff to develop a program to remedy the situation. 
Haislmaier predicted that "if we can keep the momentum up 
the navy will be in a substantially improved posture in five 
years." 

The same concerns were echoed by Milton Kant of RCA, 
who works on the Aegis weapon system. "There is no doubt 
that EMC is important," he said, "it is a recognized and 
continuously examined factor in the ship-building pro- 
gram." He pointed out that EM1 is not a major issue with 
the Aegis because it was designed with compatibility in 
mind. But, he added, retrofitting can be very expensive and 
sometimes ineffective. The Aegis is hardenecl to elec- 
tromagnetic pulse (EMF') radiation which takes care of HF 
communications E M .  Kant said that the present trend is to 
protect all navy ships from EMP. 

Neither Haislmaier nor Kant were willing to detail 
specific navy EMI concerns because of the risks to national 
security. In fact, some 20 papers scheduled to be presented 
at the meeting were pulled due to lack of clearance, and one 
paper on "EMF' Hardening of Navy Ships" was tom out of 
the bound volume of the symposium record. 

Get your message to the RF/MW community efficiently 
and economically; advertise in Micrownve News. Rates 
start at $50 for Y32 of a page, $95 for 1/16 and $175 for US. 
For information or to reserve space, call us at (212) 794- 
9633. 

Microwave Radiation Information and Action Center 
offers specialized information resources and legal services 
regarding exposure to non-ionizing radation. Contact: J. 
Stuart Lemle, Executive Director, 1701 K Street, NW, Suite 
1000, Washimgton, DC 20006, (202) 775-0044. 

VDTs: Health and Safety --Order your copy of this 80- 
page indexed booklet with thorough coverage compiled 
from Microwave News. $6.95 including postage. PO Box 
1799, Grand Central Station, New York, NY 10163. 

DO YOU SUBSCRIBE TO MICROWAVE NEWS? 

Some of our readers wait for Microwave News to make the 
company rounds. By the time it gets to them our subscribers 
ire receiving the next issue. Worse, some people are photo- 
copying the newsletter for friends and colleagues. Tfiis is 
illegal. 

If you read Microwave News, rely on our coverage and yet 
don't subscribe, we need your support. We serve a highly 
specialized audience and provide a service that is not avail- 
able elsewhere. 

Subscribe today. A year of Micrownve News costs odly 
$2W ($235 outside of the US, Canada and Mexico). Send 
your order to: Microwave News at PO Box 1799, Grand 
Central Station, New York, NY 10163. 
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I New Soviet RF//MW Standards; 
US-USSR Bioeffects Workshop 

Safety standards for exposures to radiofrequency and 
microwave (RFIMW) radiation in the Soviet Union are 
changing. The new occupational standard is 100 uWlcm2 for 
two-hour exposures to radiation in the 300 MHz-300 GHz 
frequency band. A new standard for the general population 
is expected, although no official announcement of proposed 
-revisions has been made. 

In a paper recently received from the USSR, Professor 
B.M. Savin and colleagues at the Moscow Institute for In- 
dustrial Hygiene and Occupational Diseases of the USSR 
Academy of Medical Sciences state that the validity of an 
occupational standard of 100 uW/cmZ "has been proven by 
20 years of practice and supported by experimental stud- 
i ~ .  " 

Savin concludes that, "Radiation exposure at low levels 
can be measured via the energy (W) delivered to the or- 
ganism and expressed through the product of the power 
density (P) and the exposure duration (T): W = Px T" and 
therefore P = WIT. With a 100 uWlcmZ limit for two hours, 
the allowed energy load is 200 uW/cmZ x h. For one hour 
exposures, the maximum exposure is 200 uW/cmZ; for ex- 
posures of 6 to 25 minutes, the limit is 1 mW/cmz. 

The new standard is based on a damage threshold of 1 
mW/cm2 for two hour exposures with a factor of ten safety 
margin. 

These revisions described in "Changes in Microwave 
Radiation Exposure Standards" are codified in Amendrnent 
No. I of 1/1/82 to State Standard 12.1.006-76 "Elec- 
tromagnetic Radiofrequency Fields: General Safety Re- 
quirements." These changes are in agreement with reports 
by US scientists who visited the USSR last year (see MWN, 
November 1982). 

Dr. Clifford Mitchell of the National Institute of Envi- 
ronmental Health Sciences INIEHS) in Research Trianele 
Park, NC, brought Savin's paper back from the USSR-~~  
June. It was translated by Dm. Gabriel Jakobson and David 
Davidson of GTE Labs in Waltham, MA. 

Soviet occupational exposure standards below 300 MHz 
are still beimg developed, according to Mitchell. He said 
that ex~eriments are now undenvav at these freauencies to 
form &e basis of these new limits: 

A new Soviet population standard is also in preparation. 
In an interview at the June Bioelectromagnetics Society 
meeting in Colorado, Professor Mikhael Shandala of the 
A.N. Marzeev Research Institute of General and Communal 
Hygiene in Kiev said that a document with proposed rec- 
ommendations should be ready by the end of this year. 
When completed, it will be forwarded to the Ministry of 
Health in Moscow and undergo peer review by a committee 
of experts. Once reviewed, Shandala's group in Kiev will 
revise the document. 

The present RFIMW standard for the gene& population 

is 5 uW/cmZ. Shandala did not disclose what the new 
standard might be, nor is it clear when the new standard will 
be promulgated. He did send Microwave News some 
comments on standard setting in the USSR (see "From the 
Field" p.12). 

Shandala was in the US to attend the Fourth US-USSR 
Workshop on the Biological Effects of Physical Factors in 
the Environment. held at NIEHS, June 21-22. Thirteen 
American and five Soviet scientists presented papers and 
devised a work plan for 1983-1984. A number of Soviet 
participants, including Professor Inal Akaev of the Institute 
of Biological Physics in Pushchino, were unable to attend 
(see MWN. June 1983). A fifth workshop will be held in the 
USSR in 1985. In addition, there are tentative plans to hold 
a meeting next year, also in the USSR, on the duplicative 
experiment, in which rats are exposed to 2450 MHz 
microwaves at 10 mW/cmz in both countries-(see MWN, 
July/August 1982). 

Under the work plan for continued US-USSR 
cooperation, bioeffects research will continue on the: (1) 
biological effects of microwave radiation; (2) biological 
effects of static and low frequency electromagnetic fields; 
and (3) the duplicative experiment. The new work plan was 
signed by NIEHS' Dr. Don McRee and Dr. Shandala on 
June 23. 

Specific studies in the US include the development of 
models of the creation and propagation of solitons in helical 
proteins; the demodulation of ELF electric fields by cell 
membranes; behavioral effects of chronic, low-level 
exposures to 915 MHz radiation; the interaction of 
microwaves with drugs in the central nervous system; the 
short and long term effects of ELF (1-60 Hz) on neuron 
excitability; power frequency electric fields inside the 
bodies of live rats; and the effects of air ions and elechic 
fields like those from DC transmission lines. 

In the USSR, research is planned on the effects of 857 
and 1765 MHz pulsed fields; the risks due to exposure to TV 
broadcast signals (30-300 MHz); the bioeffects, including 
some studies on mutagenesis, of station* electric fields 
(20-80 kV/m), 50 Hz fields (10-100 kV/m) and 7 kHz 
magnetic fields as well as continued work on the duplicative 
experiment. . 
MY Power Lines Project To Fund 
Two Epidemiological Studies 

The Scientific Advisory Panel of the New York State 
Power Lines Project is negotiating contracts for two 
epidemiological studies on the relationship between alter- 
nating magnetic fields (AMFs) and cancer rates among chil- 
dren and adults. 

The panel has selected proposals from Dr. David Savitz 
of the University of Colorado in Denver and Dr. Lowell 
Sever of Battelle Pacific Norihwest Labs in Richland, WA. 
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If details can be ironed out, Savitz's project wiU be similar 
to Dr. Nancy Wertheimer's study, which indicated an as- 

#sociation behveen AMFs from power lines and childhood 
' cancer. The decision to repeat Wertheimer's 1979 study fol- 
lows a recommendation by Dr. Annemarie Crocetti, a con- 
sultant to the panel (see MWN, June 1983). Dr. Richard 
Hamman will serve as an in-house consultant for Savitz's 
project. Sever will run a case control study to look at the 
possible connection between power lines and the rates of a 

. still to be specified type of adult cancer. 
According to project administrator Michael Rampolla, 

budgetary constraints played a key role in the panel's 
choice. (Proposals from Dr. T i  Byers of the State Univer- 
sity of New York at Buffalo q d  Dr. Jerome Barancik of the 
Brwkhaven National Laboratory in Upton, NY, were also 
under consideration.) Savitz and Sever have been asked to 
modify their research designs to trim costs, hut the hvo 
contracts will still require more than the $600,000 originally 
slated for epidemiological research. - 

Rampolla reports that, barring any last minute complica- 
tions, contracts will be signed in October. 

FCC Inquiry on RF Lighting 
The Federal Communications Commission (FCC) has is- 

sued a notice of inquj. (NOI) on the potential for radiofre- 
quency (RF) lighting devices to interfere with radio com- 
munication services. 

The commission is evaluating the need for regulations to 
minimize potential radiofrequency interference (RFI) from 
the devices and has asked interested parties to respond to 
some 42 specific questions by October 31. Reply comments 
are due December 16. Rather than set its own standards to 
control RF emissions, the FCC would prefer industry to 
regulate itself with voluntary standards. 

RF lighting, in which 60 Hz AC power is converted to RF 
energy at a frequency above 20 kHz which excites a fluores- 
cent tube, is much more efficient than conventional incan- 
descent and fluorescent lighting. For instance, General 
Electric has developed an RF light bulb which fits into a 
conventional sockethut uses only one third the energy of an 
incandescent bulb and lasts four times as lone. Other com- ., 
panies producing various types of RF lighting devices are 
North American Phillips Lighting Corp., International En- 
ergy Conservation Systems and a partnership of Soli- 
Tronics and Brigham Young University. 

With electronic and RF ballasting becoming more cost 
effective, and with energy costs going up, the FCC antici- 
pates that RF devices could win a significant share of the 
lighting market, causing more RFI. FCC tests indicate that 
RF bulbs emit broadband radiation in the frequency range 
from 10 kHz to 80 MHz which could interfere with AM 
radio reception. 

Under current FCC rules, RF lighting devices are covered 
under Part 18, Subpart H. The commission believes that 
these rules were not designed to apply to mass produced 
consumer goods, and that they are not sufficently strict to 

prevent objectionable RFI. FCC test data indicate that RF 
bulbs can meet much tighter limits, similar to those control- 
ling computer emissions (Part 15). 

In a separate action, the FCC has granted waivers to three 
companies to test market a limited number of RF lighting 
devices. Under the ruling, the companies will be free of the 
FCC requirement to test the devices every three years, but 
each must submit reports to the FCC on RFI problems every 
three months. 

For more information contact: Heman Garlan, Office of 
Science and Technology, FCC, Washington, DC 20554, 
(202) 653-8247. The NO1 and the notice of waivers appear 
in the August 17 Federal Register, 48 FR 37235 and 48 FR 
37217, respectively. 

Massachusetts Adopts RF/MW 
Standard; Town Rule Overturned 

- 

Massachusetts bas become the first state to adopt a gen- 
eral population exposure standard for radiofrequency and 
microwave (RFIMW) radiation. The standard approved by 
the Public Health Council on August 9 limits exposures for 
the 30.300 MHz frequency band to 200 uW/cm2 and is five 
times more stringent than the American National Standards 
Institute's (ANSI) 1982 guidelines. 

Immediately after !he council's decision, the State Attor- 
ney General's office overturned RFIMW regulations for ex- 
posures over 5 uW/cm2 recently adopted by the town of 
Wayland (see MWN, June 1983). In an August 11 letter, 
Assistant Attorney General Henry O'Connell told Wayland 
administrators that under state law the Depariment of 
Health's rules for non-ionizing radiation "shall apply ex- 
clusively throughout the Commonwealth." Citing the new 
state standard, he concluded that "the proposed [Wayland] 
bylaw is inconsistent with state action in an area preempted 
by the state." 

The final Massachusetts standard is very similar to earlier 
drafts (see MWN, March and December 1982 and June 
1983) but does contain two last-minute additions. Reg- 
ulators inserted a clause explicitly stating thatfederal guide- 
lines will supersede state rules, should a conflict arise. Mas- 
sachusetts has its eyes on the Environmental Protection 
Agency, which is scheduled to release% &draft RFIMW expo- 
sure guidance later this year. 

The other addition is an assurance that the state will con- 
sider other guidelines or regulations not related to public 
health if requested to do so by Federal Communications 
Commission (FCC) licensees. Such a request might come 
from a broadcaster forced to choose between violating FCC 
power requirements and the standard. 

According to Robert Watkins of the state's Radiation 
Control Program, the regulations will not affect any existing 
RF/MW sources. Operators intending to alter their 
facilities, as well as applicants for new sources, must deni- 
onstrate compliance, however. The standard covers the 
spectrum from 300 kHz to 100 GHz: 200 uW/cm2 for the 
30-300 MHz band rising to 1 mW/cm2 for frequencies above 
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HIGHLIGHTS 
1500 MHz and to 20 mW/cmz for those below 3 MHz. 

rl 
The standard, which goes into effect October 1, was pub- 

, lished in the Massachusetts Register, No. 379, on Sep- 
tember 1. The register is available for $1.90, prepaid by 
check, from the Statehouse Bookstore, Room 116, Massa- 
chusetts Statehouse, Boston, MA 02133. 

FCC Test Methods for 
Computer RFI Simplified 
- The Federal Communications Commission (FCC) has 
clarified its recommended procedures for measuring 
radiofrequency (RF) emissions from computers. The proce- 
dures were adopted in 1981 to help manufacturers demon- 
strate compliance with regulations to control RF interfer- 
ence. 

The minor alterations released in late July c b e  in re- 
sponse to a 1981 petition from the Computer and Business 
Manufacturers Association (CBEMA). In addition to adopt- 
ing several of the trade group's suggestions, the commission 
announced its intention to publish the measurement proce- 
dures as a separate bulletin rather than keep them as an 
appendix to its Part 15, Subpart J regulations for computer 
radiofrequency interference. 

According to the FCC's Julius Knapp, the changes should 
add more "flexibility" to the test procedures. 

CBEMA spokesman Bill Hanrahan said the gmup is 
pleased with the changes, though it does not support 
separating the suggested measurement methods from the RF 
emission regulations themselves. CBEMA feels the move 
will make it more difficult for manufacturers to keep up 
with future guideline revisions. The commission maintains 
that separate publication is more efficient because the in- 
terested audience is very small. 

Among the clarifications and revisions in the recom- 
mended test procedures: 
@ Equipment should be configured to maximize emissions, 
but not necessarily to an absolute "worst case" condition 
cited in the original text. The specific configuration is left to 
the test engineer. 
@ Manufacturers are no longer advised to test equipment 
with each cable that may be used. Instead, the commission 
recommends testing with cable lengths likely to produce 
maximum radiation emissions. 
@ Emissions from Class A devices (used by industry or 
business) may now be measured at a distance of up to 30 
meters. The commission recommends limiting the distance 
for Class B devices (intended for residential use) to 3 met- 
ers, but greater distances are acceptable if justified. 
CBEMA had recommended deleting the original 3-meter 
distance requirement for both classes. 

The commission clarified bow it will treat equipment 
tested before its W interference requirements went into ef- 
fect on July 1, 1981. It reserves the right to evaluate test 
procedures and to investigate repotted problems. As in the 
original ~ l e s ,  these devices do not need to be retested. 

The FCC notice also answers questions submitted over 
the past two years by other parties. 

As noted in the August 1 Federal Register (48 FR 
34748), the test methods will be available soon as Office of 
Science and Technology Measurement Procedure MP-4, 
FCC Methods of Measurement of Radio Noise Emissions 
Front Computing Devices. The original FCC guidelines 
were published on April 24, 1981 (46 FR 23240). For fur- 
ther information, contact Julius Knapp, Office of Science 
and Technology, FCC, Washington, DC 20554, (202) 653- 
8247. 

EIRPB Reports on RF/MW 
Sources and Standards 

A new report by the UK's National Radiological Protec- 
tion Board (NRPB) examines exposures fmm radiofre- 
quency and microwave (RFIMW) radiation sources relative 
to suggested revisions in safety standards. The NRPB an- 
ticipates that the new standards, proposed by the board late 
last year, would have only minimal impact on radiation 
emitting technologies. Some industrial beating equipment 
and radar and weapons systems are possible exceptions. 

The Board states that, under the proposed limits, indus- 
trial heating is " l i l y "  to be "more costly and possibly 
impracticable" in certain operations unless it can be estab- 
lished that the human body absorbs much less energy in the 
near field than in the far field (assuming the same external 
field strength). The same problems may also exist for some 
pomble and mobile broadcast equipment -unless emission 
standards are set. 

With respect to radar and weapons systems, the NRPB 
concludes that lowering exposure standards for the general 
population from 10 mW/cmz to 5 mW/cmz "may require an 
extension of the existing boundary limits of some controlled 
areas by 40 percent from the source." But, the board notes 
this may not be necessary if allowances are made for the 
"rotation or nodding" movement of the radiating source. 

The board calls for further study of "rates of energy 
absorption related to field intensities at distances well within 
a wavelength from the radiating sources," and suggests 
more attention be directed to how the near field is modified 
by environmental factors. 

The NRPB report follows last year's recommendations 
for revisions in RF/MW safety standards which proposed 
two sets of exposure limits: one for occupationally exposed 
adults and one for the general population, including chil- 
dren. The two are identical in the 3-100 MHz frequency 
band, but the latter is more stringent above 100 MHz. For 
workers, the maximum allowed exposure would be 1 
mW/cm2 for 3-100 MHz, rising to 10 mW/cm2 at 1 GHz. For 
the general population, the allowable level would remain at 
1 mW/cm2 up to 300 MHz and then only rise to 5 mW/cm2 
at 1.5 GHz. The proposal extends the frequencies covered 
by the standards from 30 MHz-30 GHz to 3 kHz-100 GHz. 

The occupational limits are identical to those adopted by 
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the American Conference of Government and Industrial 
, Hygienists (ACGIH) in May. Those for the general public 
I are the same as the 1982 American National Standards Insti- 

tute guidelines. 
In a personal communication to Microwave News, 

NRF'B's Frank Harlen said that no timetable has yet been set 
for the adoption of the new standards. 

The new limits are based on the assumption that "expo- 
sures resulting in a mean specific energy absorption rate in 
the whole body of less than 0.4 Wkg" are "acceptable" 
and provide "an adequate margin of safety." 

The NRPB also states that exposures to power line fre- 
quency (50 Hz in the UK) fields of less than 10 kV/m are 

"safe although the field may be perceptible at lower val- 
ues." In addition, the board advises that exposures to fields 
as high as 30 kV/rn are "unlikely to be harmful." 

Soicrces of Exposiire to Radiofrequertcy and Microwave 
Radiations in the UK (No. NRPB-R144) by S.G. Allen and 
F. Harlen, Proposals for the Health Protection of Workers 
and Members of the Public Against the Dangers for Extra 
Low Frequency, Radiofrequency and Microwave Radia- 
tions: A Consultative Docitment and a summary of the pm- 
posed standard by F. Harlen and J.A. Dennis published in 
the NRF'B's May 1983 Radiological Protection Bulletir~ 
(No. 52) are all available from the NRPB, Chilton, Didcot, 
Oxon, OX11 ORQ, England. 

September 28-30: Intemnh'onol Workshop on Electrostatics: How to 
Manage Eleclmslolic Problems, H m r d s  ond Applicolions, Llandudno, 
North Wales, UK. Contact: Ms. Helen Rnquet, Oycz Scientific and Tech- 
nical Services, Ltd. Bath House. 56  Holbom Viaduct, London EClA 2EX, 
England. 
October 2-5: 3rd Annual Meeting of the Bioelectrical Repair and 
Gmwlh Society, Golden Gateway Holiday Inn. San Francisco, CA. Con- 
tact BRAGS, 425 Medical Education Building. 36th & Hamilton Walk. 
Philadelphia, PA 19104. 
October 4-6: LPN '83 E a t ,  Sheraton Washington. Washington. DC. 
Contact: Conference Management Corp.. 17 Washington St., PO Box 
4990, Nowalk, CT 06856. 
Ocfober 4-6: 7th lnrcrnorionnl CoUopuium on Prevention of Occupa- 
tiona1Risk.s due to Electricify; The Prevenhn of Eleclricnl Accidents by 
InPuencing Humnn Behavior, Cologne, West Germany. Contact: Sec- 
nraria of ISSA-Section and Colloquium. Berufsgenossenshaft der Fein- 
mechanik und Elekfncchnik, Gustav-Heinemam-Ufcr 130, D-5000 Koln 
51, Wcsl Germany. 
October 1620: Conference on EIrcm'ca1 Insulation ond Dielectric 
Phenomena, Buck Hill Inn. Buck Hill Falls, PA. Conlact: Dr. J.K. Ncl- 
son, Center for ElecUic Power Engineering, Renssclver Polytechnic Insti- 
Nte. ltuy, NY 12181. 
October 27-28: Studying Problems Associated with Video Dispby Sys- 
tems, Skyline Ottawa Hotel, Ottawa, Cnnadu. Contacl: Plvnelary Associa- 
tion forclean Energy. 77 Metcalfc St.. Suite W7A, Ottawa, Ontario, KIP 
5L6, Cannda. 
November 7-9: Deportment of Energy and Electric Power Rcrenrch 
Inshtufe C o m c t o n  Review, Hilton Plaza Inn. Kansas City, MO. Dr. 
William Wirccup, Aerospace Corp., 955 L'Bnfant PI-, SW, Suite 4000, 
Wnshinpn. DC 20024. 
November 7-9: 1983 Satellite Communicorionr Symposium, Hyatt Re- 
g c w  Hotel. Atlanta, GA. Conlact: Betsy Crawley, Symposium Cwr- 
diWm 3845 Pleasantdale Rd., Atlanta, GA 30340. 
November 8-11: 29th Annunl Conference on Magnetism nndMagnetic 
M a I e d ,  Hilton Hotel, Pittsburgh, PA. Coolact: F.E. Werner, Westin- 
ghouse R&D Center, 1310 Beulah Rd., Pittsburgh, PA 15U5. 
November 14-17: 1983 Radio Technical Commission far Aeronautics 
Annual Assembly ond Technical Symposium, Morriott Crystal Gateway 
Hotel. Arlington, VA. Contact: RTCA Secretariat, One McPherson 
Square, 1425 K St., NW, Suite 5W, Washington, DC 20005. 
Nwember 1617: JINA 83, (2emes Journees Internationale de Nice sur 
Ich A n t e ~ s ) ,  Nioc. France. Conlact: J.L. Guiraud, Centre National 

d%tuder des Telecammunicntians. Centre dc Lo Wrbic, 06320 Csp D'AiI, 
France. 
December 8-9: Radiation and Energy: Confronting the Challenger of 
she Eighties ?Low, Regulation, Risk Liubilily, Litigation ond Cornpenso- 
lion. New York. NY. Contact: lames Lnwrence. Lloyd's of London Prcss. 
817~roadwa~ .  New Yak, NY 10003. 
December 12-17: 8th Annual IEEE International Conference on In- 
fmrednndMiUimeter Waver, Carillon Hotel, Miami Bcach, FL. Contact: 
Dr. K.J. Buttan, National Magnet Laboratory, Building NW-14, MIT, 
Cunbridgc, MA 02139. 

1984 
January 16-20: Microwave Signatures in Remote Sensing, URSI Com- 
mission F Specialist Meeting. Toulouse. F m e .  Contact: Dr. Richard 
Mwre, Remote Sensing Labaralory, University of Kansas Center for Re- 
search. 2291 Irving Hill Drive. Lewrence, KS 66045. 
January 17-19: Instrumenl&~on & Measurement Society Technology 
Conference (IMTC) 1984, Aboard the Queen Mwy, Long Bcach, CA. 
Contact: Roben Myers. 1700 Westwwd Blvd., Suite 101, Los Angelcs. 
CA 90024. 
Februarv 6-8: N1H Consensus Develaomcnt Conference on Use o f  ~ ~ * ~~ ~ --- ~~~~~~ - ~ -  - ~ ~~~ ~ ~ < ~ ~~ 

~ ~ 

Diognostic UUmsound Imaging in Pregnancy, National Institutes of 
Health, Bethesda, MD. Contact: Michaela Ri~hardaon~NMCD, Bldg. 31, 
Room 21\32, 9033 Rwkville Pike, Bcthesda, MD 20205. 
February 20-22: Ofice Avtomnrion & You, Las Angcles Convention 
Center, CA. Contact: American Federation of Information Pmcessing So- 
cieties, Inc., 1815 N. Lynn St., Arlington, VA 22209. 
March 13-14: 1984 Narionnl Rodor Conference: Rodar Technology for 
the 80's, Atlanta, GA. Conlact: Dr. Edward Rcedy, Georgia Institute of 
Technology, Engineering Experiment Station. Radar & Inshumcntnfion 
Lob, Atlnota, GA 30332. 
April 2-5: 3rdAnnual Test & Measurement World Expo, Bmaks Hall, 
SM Francisco, CA. Cantact: Meg Bowen, 215 Brightan Ave., Boston, 
MA 02134. 
Aprfl14-19: 19th Annual Association for the Advnncement of Medic'nl 
Insmrmcnfnh'on Mecling and Exhibit, Washington Hilton, Washington, 
DC. Conlact: AAMI, 1901 North Fon Mycr Drive, Suite 602, Arlingtpn, 
VA 22209. 
Aprfl24-26: IEEE 1984 Nohbnnl Symposium on Electmmagnetic Com- 
ponponbilily, Hyau Rcgcncy Hotel, San Antonio. TX. Contact: W~llinm 
McGinnis, Southwesl Research InstiNte, PO Dnwer 28510, San Antonio, 
TX 78284. 
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UPDATES 

BlOLOGlCAL EFFECTS 

New AF Cnntracts...The Air Force School of Aerospace 
Medicine at Brooks AFB, TX, has awarded two contracts 
for studies on VLF (10 kHz to 3 MHz) radiation hazards (see 
MWN, May 1983). Dr. A.W. Guy of the University of 
Washington, Seattle has received $170,000 and Dr. Om 
Gandhi of the University of Utah, Salt Lake City has re- 
ceived $90,000 for the 13-month research projects .... And 
the AF has awarded Dr. Robert Lebovitz of the University 
of Texas Health Science Center in Dallas approximately 
$150,000 for a two-year study of the effects of microwaves 
on the reproductive function of rats. Lebovitz will expose 
rats to 1.3 GHz radiation at SARs of 0.5-10 WIKg and will 
investigate sperm production and morphology. 

7 

Pnlycythemia Follow-Up ... Last August, 25 cases of 
polycythemia Vera were reporied near the Savannah River 
piant in South Carolina, where weapons-grade plutonium is 
produced. The implication was that ionizing radiation was 
responsible for this abnormal incidence of blood disease 
(see MWN, September 1982). Officials from the Center for 
Disease Control (CDC) set out to track down the cases and 
to see if there was a common thread linking them. The 
report caught the attention of the RFIMW community be- 
cause in 1981 an army pathologist reported what he believed 
to be an association between microwave exposure and 
polycythemia (see MWN, March 1981). After a year of field 
work, CDC investigators have failed to locate most of the 
25 people involved. CDC's Dr. Jefkey Lybarger was able to 
confirm only a very small number of cases -many of them 
were discredited. CDC's interest lies not only in checking 
out this cluster hut also in doing basic research on 
polycythemia. Lybarger said that an epidemiological study 
could still be done, if it is deemed worthwhile by senior 
CDC staff. 
Resources ... Allan Frey of Randomline Inc. in Huntingdon 
Valley, PA, and Alan Segal and Richard Magin of the Uni- 
versity of Illinois in Urbana-Champaign exchange views on 
research on the effects of microwaves on the blood-brain 
harrier in Volume 2, Number 1 of the Journnl of Bioelectric- 
ity.. . .Dr. Herbert Pollack's paper, "Medical Aspects of Ex- 
posure of Radiofrequency Radiation Including Micro- 
waves," appears in the June issue of the Southern Medical 
Journal. Pollack, who is associated with the George Wash- 
ington University School of Medicine, wrote the article for 
the general medical practitioner.. . .Dm. Richard Olsen of 
the Naval Aerospace Medical Research Lnb in Pensacola, 
FL, and James L'm of the University of Illinois in Chicago 
have published "Microwave-Induced Pressure Waves in 
Mammalian Brains" in the May issue of the IEEE Transoc- 
tions on Biomedical Engineering.. . .There was a session on 
microwave standards at the annual convention of the Amer- 
ican Psychological Association held in Anaheim, CA, in 
late August. Drs. Eleanor Adair, Don Justesen, Richard 

8 

Lovely, Mary Ellen O'Connor and F. Kristian Storm partic- 
ipated in the discussions that were held under the general 
title "Physiological Psychology Does Impact on Public 
Concern and Policy." 

COMPATIBILITY & INTERFERENCE 

More on Immuni @...Don Heinnan of AT&T Information 
Systems (the new name for American Bell) presented a 
status report on ANSI C63's ad hoc committee, which is 
studying ways of reducing RFI to home electronic equip- 
ment, at a C63 meeting on August 26 in Washington, DC 
(see MWN, May and July/August 1983). Heirman plans to 
have a draft interim standard on radiated immunity, methods 
of measurement and preliminary performance limits by next 
April 1. At the C63 meeting there was some discussion of 
which types of equipment should be addressed after work is 
completed on the number one priority items, TVs and 
VCRs. The consensus was that the next order of business 
should be telephone equipment, including cordless tele- 
phones, followed by home security devices. GE's Harold 
Gauper Jr. has become the ad hoc group's vice-chairman; its 
next meeting is planned for October 26. The date of the next 
meeting of ANSI C63 was left up in the air +ither next 
January or April. (See also EMC story on p.1 for some 
details on C63 deliberations.) 
Radio Noise Meeting ... There will be a two-day meeting on 
radio noise in Washington, DC, in mid-October sponsored 
by the US govemment. On the agenda will be reviews of 
available noise models and measurements as well as future 
R&D needs. Attendance will be limited to American citi- 
zens with a "Secret" security clearance. For more informa- 
tion, contact: Ms. J. Brown, SRI International, 1611 N. 
Kent St., Arlington, VA 22209. 
Resources ... The IEEE EMC Society has published indexes 
of all papers published in the IEEE Transactions on Elec- 
tromagnetic Compatibility from 1959 to 1982 and those pre- 
sented at EMC symposia from 1962 to 1982. The indexes, 
prepared by Richard Schulz an3 Andrew Farrar, together 
with a brief history of the EMC Society on the occasion of 
its 25th anniversary appear in the August issue o f h e  EMC 
Transactions. Copies are $6 for IEEE members and $12 for 
non-members from the IEEE Service Center, 445 Hoes 
Lane, Piscataway, NJ 08854 .... The proceedings of the 8th 
Intenrational Aerospace and Ground Conference on Light- 
ning and Static Electricity, held in Fort Worth, TX, June 
21-23, are available from the National Technical Informa- 
tion Service (NTIS), Springfield, VA 22161. Report No. 
DOTIFAAICT83/25.. . .Robert Olsen of Washington State 
University in Pullman has published "Radio Noise Fields 
Generated by Corona Streamers on a Power Line" in the 
May-June issue of Radio Science. ... The Electronic Indus- 
tries Association has released Interference Criteria for Mic- 

-- 
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rolvave Systems in the Private Radio Services, EIA Tele- 
communications Systems Bulletin 10-D. It covers both digi- : tal and video criteria in addition to analog message interfer- 
ence criteria and should be of interest to licensees and plan- 
ners of FCC Part 94 microwave systems, as well as those 
licensees who may be displaced from the 12.2-12.7 GHz 
band as a result of action in FCC Docket 82-334. Bulletin 
10-D, which replaces the 1976 Bulletin IEB 10-C, is avail- 
able for $17 from EIA's Engineering Dept., 2001 Eye St., 

; NW, Washington, DC 20006. 

GOVERNMENT 

FMAC...A Frequency Management Advisory Council 
(FMAC) meeting on July 29 brought members up to date on 
EPA's RFIMW guidance development and on the recent 
flurry of major international conferences on spectrum man- 
agement. An FMAC gmup headed by Ed Weppler,is now 
developing recommendations to help NTIA aid industry in 
avoiding RFI problems. A report on NTIA's efforts should 
be ready by FMAC's next meeting on September 21. High 
definition TV and the next International Telecommunica- 
tions Convention are also on the September agenda. 

MEASUREMENT 

Satcom Earth Stations ... NBS' Electromagnetic Fields 
Division has revised its Earth Tennimal Measurement Sys- 
terns Operations Manual (NBSIR 83-1679). The manual 
describes in simple English how to measure satellite earth 
stations for noise and other engineering parameters and can 
be used even by those unacquainted with the NBS mea- 
surement system. A copy is available from the National 
Technical Information Service, Springfield, VA 22161 for 
$28. Order No. PB 83-189928. 

In the Near Field...In our January/February 1983 issue, we 
reported that NBS researchers had shown the theoretical 
feasibility of building a meter that can measure the electric 
and magnetic fields simultaneously in the near field. Now 
NBS' Dr. Motohisa Kanda has written a detailed report, 
complete with illustrations, describing the theory behind 
this new sensor. NBS Technical Note 1062: An Electric and 
Magnetic Field Sensor for Simultaneous Electromngnefic 
Near Field Measurements -Theory is available from the 
Superintendent of Documents, US Government Printing Of- 
fice, Washington, DC 20402 for $4.50. 

MEDICAL APPLICATIONS 

Hyperthermia Operator Safe ty... Operators of the Mag- 
netmde hyperthermia unit who stay more than 1 meter away 
from the device will not be exposed to radiation levels in 
excess of the ANSI safety recommendations (4.9 mW/cm2), 
according to a report in the July 1983 Health Physics. The 
Magnetrode unit, which operates at 13.56 MHz with an 
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output power of up to 1,MM watts, is used in cancer therapy. 
M.A. Stuchly, M.H. Repacholi and D.W. Lecuyer ran tests 
using human-scale phantoms placed inside the Magnet- 
rode's whole body electrode. The minimum safety distance 
is 2 meters under the Canadian safety code (1 mW/cm2). 
They found smaller minimum distances at lower than a 
1,000 W power setting, as well as when the unit's neck or 
thigh electrodes are used. The researchers from the Cana- 
dian Radiation Protection Bureau show that magnetic field 
seengths near the unit are consistently higher than electric 
field strengths. "To assess whether exposure to the operator 
is within the recommended limits. it is sufficient to examine 
the intensities of the magnetic field," they report 

Ultrasound During Pregnancy ...NlH and FDA are spon- 
soring a three-day NIH Consensus Development Confer- 
ence on Use of Diagnostic Ultrasound Imaging in Preg- 
nancy, at NIH in Bethesda, MD, February 6-8. The meeting 
will address the types of ultrasound in obstetric practice and 
their risks to mother and fetus. For more information, con- 
tact Michaela Richardson, NIHCD, Bldg. 31, Room 2A32, 
9000 Rockville P i e ,  Bethesda, MD 20205, (301) 496- 
5133. 

MILITARY SYSTEMS 

Project ELF Suit ... The US District Court for Western 
W~sconsin will hear arguments in the state of Wisconsin's 
suit against the navy's Project ELF submarine communica- 
tions system beginning September 20 (see MWN, July/ 
August 1983). The judge has scheduled a hearing on Wis- 
consin's motion for an injunction against the ELF system 
until the navy prepares a new environmental impact state- 
ment as well as a trial on the merits. The state of Michigan 
has not joined Wisconsin in the case, but Michigan's Mar- 
quette County does plan to intervene as a co-plaintiff. 
Among those testifying for Wisconsin are Drs. Robert Be- 
cker and Nancy Wertheimer. The navy plans to call Drs. 
Annemarie Crocetti, Don Justesen and Anthony Valentino 
and a number of navy, GTE and IITRI personnel. 

More on Microwave Weapons ... Last May, we ran an item 
on the growing interest in EMP and RF/MW weapons. AP 
reporter Barton Reppea has been looking into this and con- 
firms that the US "is quietly stepping up research on mic- 
rowave beam weapons." In his August 12 story, Reppert 
writes that, according to Pentagon researcher John 
Bachkosky, high power microwave weapons involve fewer 
technological hurdles than either high energy lasers or parti- 
cle beams. Bachkosky said that US research efforts in the 
microwave area are aimed largely at studying the vulnerabil- 
ity of various electronic components and weapon systems to 
high intensity microwave bombardment. Reppert also cites 
Edward Brown of the army's Hany Diamond Labs on pm- 
gress towards the development of a tactical microwave 
weapon system: "We're in the realm of the possible. We're 
not in the realm of the pmbable, yet." 



UPDATES 
POWER LINES 

More from Montana...A deal struck between three envi- 
,a ronmental groups and the Montana Power Company has 

cleared the last obstacle to building a 500 kV power line 
from Garrison, ND to Spokane, OR. The Montana Wildlife 
Federation, the National Wildlife Federation and Trout Un- 
limited dmpped an appeal to force the National Forest Ser- 
vice to reconsider whether certain land along the route in 
Montana should be declared a wilderness area in exchange 
for a $1.65 million fund to limit the line's environmental 
impact. Montana Power and four other utilities involved in 
the project will provide the money. The Forest Service is- 
sued construction permits to the line's builder, the Bon- 
neville Power Administration (BPA), immediately after the 
agreement was reached in August. In a separate action re- 
ported in our JulyIAugust issue, Montana's Board of Natu- 
ral Resources and Conservation this summer adopted a 1 kV 
electric field limit at the edge of the line's right-of-way 
(ROW) on residential or subdivided property. According to 
BPA's Deputy Chief Engineer Jerry Flick, BPA has not 
responded to the new requirement because it only applies to 
the Garrison-Spokane line, which will not pass through any 
land affected by the ruling. He said BPA would contest the 1 
kV limit as too restrictive if the board starts proceedings to 
make it a state-wide standard. The b o d  made a point of 
addressing health hazards with the 1 kV limit requiring a 160 
foot ROW, but in fact mandated an even greater ROW, to 
205 feet in developed areas, to limit noise levels. 
DOE-EPRI Meeting ... This year, the Department of En- 
ergy (DOE) and the Electric Power Research Institute 
(EPRI) are holding a joint meeting to review the research of 
their contractors. The open meeting will be held at the Hil- 
ton Plaza Inn in Kansas City, MO, November 7-9. Abstracts 
of the reports to be presented will be available before the 
meeting. Anyone planning to attend or who would l i e  a 
copy of the abstracts should contact Dr. William Wisecup of 
The Aerospace Corp. in Washington, DC, as soon as possi- 
ble, (202) 488-6328. 

STANDARDS 

Toward a Population RFIMW Guidance...A special 
panel of EPA's Scientific Advisory Bonrd (SAB) will meet 
September 22-23 in Washington, DC, for the first public 
review of the agency's draft report on RFIMW bioeffects. 
The report will be the basis of EPA's general population 
exposure guidance (see MWN, JulylAugust 1983). The 
meeting will start at 9:15 AM in Room 2123 at EPA head- 
quarters, 401 M Street, SW. Those wishing to present com- 
ments should contact SAB's Dr. Teny Yosie at (202) 382- 
4126 or Dr. Douglas Seha at (202) 382-2552. To meet a 
greater than anticipated demand, EFA has printed more 
copies of its report, Biological Effects of Radiofrequency 
Radiation, No. EPA-60018-83-026A, which is available 
from the Center for Environmental Research Information, 
EPA, Cincinnati, OH 45268, (513) 684-7562 ....Dr. Daniel 
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Cahill, who preceded Dr. Joe Elder as head of the Experi- 
mental Biology Division at EPA's Health Research Lab, has 
suggested setting an interim federal RFlMW exposure guid- 
ance for the general public that is five times lower than 
ANSI's 1982 revised levels and identical to Massachussem' 
recently adopted standard (see story on p.5). In an article 
appearing in the July Health Physics. Cahill concludes that, 
based on EPA's bioeffects literature review, a maximum 
specific absorption rate of 0.04 Wkg (equivalent to 200 
uW/cm2 for the 30-300 MHz band and higher for f q u e n -  
cies above and below this range) would provide a factor of 
ten safety margin against "potentially significant health ef- 
fects -any increase in core temperature or activation of 
thermoregulatory response and the development of areas of 
localized temperature elevations." He warns, however, that 
the proposed standard "does not mean that futther research 
is not needed, particulruy in the areas of mechanisms and 
frequency-specific and modulation effects." Cahill did not 
consider these factors because, "The evidence to support 
[their existence] is too incomplete at this time to influence 
exposure guidelines." His proposal is based on the assump- 
tion that the public is primarily exposed to continous wave 
radiation in the far field. Cahill left EPA in late 1981 to work 
at Carolina Power and Light's Hartis Energy and Environ- 
ment Center in New Hill, NC. Opinions presented in the 
paper are Cahill's and are not official EPA policy. 
New Standards.. .The Consumer Product Safety Commis- 
sion's safety standard for all omnidirectional CB base sta- 
tion antennas went into effect May 24. The regulations were 
originally scheduled to apply on February 25, hut were de- 
layed until Congress' perogative to veto them expired. For 
details see the June 28 Federal Register (48 FR 
29682.) ... Comments are W i g  solicited for a pmposed re- 
vision of ANSYlEEE 145-1973: Definitions of Terrns for 
Antennas, which covers both transmitting and receiving an- 
tennas. A copy of BSRtIEEE 145-1983 is available for $7 
from Ms. M. Lynch, IEEE, 345 East 47th St., New York, 
NY 10017. Comments are due October 18 .... The Interna- 
tional Electrotecbnical Commission's (IEC) Technical 
Committee 77 on EMC Between Elecpical Equipment In- 
cluding Networks has issued two six-month draFt roles: 
77(CentralOffice)20 Guide to Methods of Measurement of 
Short Duration Transients o n  Low Voltage Power and 
Sigma1 Lines ($15) and 77A(Central 0ffice)Z Supportirrg 
and Explanatory Guide to Voltage Fluctuation,Limits to 
Household Appliances ($7). These are available pre-paid 
from the International Sales Dept., ANSI, 1430 Broadway, 
New York, NY 10018. 

VDTs 

UK MYT Study ... England's Health and Safety Executive 
(HSE) has published a booklet on VDT worker health and 
safety. HSE concludes that, "there is no increased risk from 
radiation emanating from VDUs [visual display units] over 
and above that which exists already in office workplaces." 
The document also downplays VDTs as a cause of photo- 
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sensitive epilepsy and states that it is unclear whether facial 
rashes are caused by the units. These topics and additional 
information on radiation issues are covered in the fmt part 

1 of the booklet. Part two offers guidance on human factors 
involved in VDT use. Recommendations include early 
planning for introduction of VDTs, close attention to the 
quality of the screen image, adjustable seating, detachable 
keyboards and use of document holders. Proper lighting is 
also emphasized. HSE concludes that these and other er- 
gonomic measures, "can considerably improve the accepta- 

' bility of the system as well as its overall effectiveness." 
Visual Display Units is available from the Health and Safety 
Executive, Baynards House, 1 Chepstow Place, London, 
W2 4TF, England. 
Response to NAS ...'Th e National Academy of Sciences re- 
port that found VDTs safe for workers' vision (see MWN, 
JulylAugust, 1983) was challenged by the head of the 
Biomedical and Behavior Science Division at NIOSH, 
which requested the study in 1981. Dr. Bany Johnson dis- 
agreed with NASS suggestion that further research is un- 
necessary, though he supported the report's basic fmdings. 
Johnson put distance between the study and NIOSH, a move 
some observers believe is intended to help the agency main- 
tain funding of VDT-related work. The NIOSH scientist 
won praise for his statement in an August 29 editorial in 
Computerworld. In addition, the editorial emphasized the 
importance of media coverage of the VDT debate: "as long 
as the question [of VDT health and safety] remains open, 
we consider it the media's responsibility to cover the issue 
in full until the final chapter on VDT safety has been writ- 
ten. There isno telling how long that might take." NIOSH's 
Johnson was not alone in criticizing the NAS report. The 
Newspaper Guild's President, Charles A. Perli ,  Jr., said 
the report is misleading and its timing unfortunate --coming 
before the guild's own eye study is completed. Pe r l i  
criticized the study's recommendation against mandatory 
standards for VDTs and VDT workplaces, and protested 
that the repoa is likely to be interpreted as finding no health 
hazards associated with VDTs "and that's not true at all." A 
representative of the Communications Workers of America 
(CWA) said the NAS report is a "real cop-out." David 
LeGrande called the recommendation against research on 
the possible tie between VDTs and cataracts "imsponsi- 
ble," and said the report's finding that radiation emissions 
are less dangerous than ambient radiation is "an over- 
simplification of a very difficult concept." Copies of the 
NAS study, Video Displays, Work and Vision are available 
for $14.50 from the National Academy of Sciences, Room 
700, 2101 Constitution Avenue, NW, Washington, DC 
20418. 
Eyes and Vision ... What seems to be distorted color percep- 
tion after hours of VDT wotk may be the result of a well- 
known psychological illusion known as the McCollough 
effect. A letter to the August 4 New England Journal of 
Medicine explains that one of the authors, an architect at 
Northwestern University, experienced "an unusual and 
vivid visual illusion" after several hours of VDT work. 
"Ordinary white letters and lines on a contrasting back- 

ground appear to have a pink color," she and two of her 
colleagues at the university write. Plain white paper might 
appear to have a pink tint at its edges. The McCollough 
effect can last for weeks although it is believed to he h m -  
less. Susan L. Greenwald, and Drs. Mark J. Greenwald and 
Randolph Blake caution that, "physicians should be aware 
of the phenomenon so as not to mistake it for a hysterical 
symptom or a manifestation of neurologic disease." ... A 
study of VDT operators' vision commissioned by a manu- 
facturer of ergonomic office furniture found "no direct rela- 
tionship between serious temporary or permanent eye 
pathology and VDT us*." Dr. Dennis Arinella, an ophthal- 
mologist at the University of Massachusetts Medical Center 
at Worcester, studied 21 female VDT operators at Wright 
Line, Inc. All 21 spent at least 30 hours per week at termi- 
nals. Arinella and Lee White, Supervisor of Office Services 
for the company, conclude that minor, correctable problems 
do exist, "which appear to increase the incidence of eye 
strain, including lightly pigmented irises, minimal uncor- 
rected refractive errors, mild muscle imbalance and de- 
creased tear production." The study will be presented Octo- 
ber 12 at the meeting of tl~e Officc Automation Management - - 
Association in Washington, DC .... The American Optomet- 
ric Association (AOA) has published Vision and the VDT 
Operator, a brochure offering "advice on how to make 
VDT work easier on the eyes." The AOA warns that "VDT 
use can aggravate moderate and more severe vision prob- 
lems," and recommends a safety checklist to protect termi- 
nal user vision. The list includes annua! eye examinations, 
lighting and glare control and 15-minute breaks every two 
hours. 
Some Statistics ... Color terminals are rapidly gaining popu- 
larity due to falling prices and a growing supply of culor- 
utilizing software, according to a special repoa prepared for 
Computerworld. Color terminals can cost less than $1,300, 
compared to more than $10,000 only a short time ago, re- 
ports John W~themw in the August 29 issue. Color termi- 
nals are likely to replace or complement standard VDTs in 
many offices, Wttherow says. The report notes that, "users 
working on color terminals reported fewer instances of eye 
strain as compared to those working on conventional 
CRTs." ... The number of VDT oftice workstations is ex- 
pected to increase almost 700 perceflt, from 3 million cur- 
rently to more than 20 million by 1992 according to a report 
on office automation produced by an independent market 
research organization. Ofice Automation Systems Mhrket 
in the US, Report No. A1092, is available for $1,275 from 
Frost & Sullivan, Inc., 106 Fultun Street, New York, NY 
10038. 
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FROM THE FIELD SHORT COURSES 
Letter from the Soviet Union 

Professor Mikhael G. Shandala of the A . N .  Marzeev 
I Institute of General and Communal Hygiene in Kiev visited 

the US last June (see story p.4). Before he left, he sent 
Microwave News the following notes on radiofrequency 
and microwave radiation standard setting in the Soviet 
Union. 

We thank Christopher Dodge of the Congressional Re- 
; search Service's Science Policy Research Division a t  the 

Library of Congress in Washington. DC, for translating 
Dr. Shandala's letter. 

The basic objective of investigations into the biological 
and health effects of electromagnetic fields (EMFs) in the 
USSR is to set safety standards on the basis of sound sci- 
ence. Studies are designed to determine the dose depen- 
dency of a number of reported biological responses to 
EMFs. Dose response data are then applied to realistic radi- 
ation exposure scenarios. Experience fmm occupational bis- 
tones is one route taken to establish exposure standards for 
the general population, also taking into consideration 
younger people, pregnant women and the elderly. 

The observation of a new biological response to EMFs is 
not necessarily construed to mean that it is deleterious in 
nature. The nature of the response must be evaluated in 
terms of its significance to the entire organism. We distin- 
guish two responses: adaptive and compensatory. Compen- 
satory responses, characterized by functional stresses over a 
prolonged period of time, can lead to negative consequences 
for theorg&sm. Accordingly, occupational exposure stan- 
dards. involvine relativelv circumscribed dililv times of cx- v 
posure to E m s  over long periods of time, are based on 
compensatory responses. On the other hand, adaptive re- 
sponses (threshold effects) are taken into account in estah- 
lishing exposure standards for the general population. - ~ 

Together with the above we alsiuse a number 
of methodoloeicd conceDts which include the followine: 
0 ~isk-benefi;analysis (with emphasis on biomedical zata 
as opposed to economic issues). 
0 Reevaluation of present standards and preventive mea- 
sures. 
0 Evaluation of basic biological interactions with other 
physical and chemical factors in the environment. 
0 Consideration of the entire organism in its natural, domes- 
tic and occupational settings. 

Maximum permissible limits of exposure to chemical and 
physical factors as a function of the parameters of exposure 
(e.g. frequency, duration, intensity, etc.). 
rThresholds of responses to physical and chemical factors. 
0 Delayed effects of physical and chemical factors. 
0 Exposure standards evaluated (peer-review), refined, 
promulgated and enforced. 

Professor M i a e l  G. Shandala 
A.N. Marzeev Research Institute of General and Communal 
Hygiene, Ministry of Health of Ukrainian SSR, Kiev, 
USSR. 

Oclober 11-13: EDP Equipment Design Seminor on Coping xilh Ihr 
FCClVDERrgulnh'ons on RFI, Boston. MA. Fee: 1695. Cunt;m: EMXX 
Corp., 6706 Deland Dnve, Springfield. VA 22152. (703) 451-4619. Re- 
pealed . November 8-10: ~ a n ~ ~ & c i s c o ,  CA. 
October 11-13: Cumntlssues and Trends in ConfroNing Occu@onal 
Exposures Lo RFIMioowave Radiah'ion, Salt Lake City. UT. Fee: NA. 
Conlact: K. Blosch. Rocky Mountain Center for Occupational and Envi- 
ronmental Health, University of Ulah, Salt Lake City, UT 84112 (801) 
581-5710. 
October 17-18: EM1 Workshoo. Philadelohia. PA. Fee: $575. Contact: 
R&B Enterprises. 20 Clipper doad, W. Coshdhocken, PA 19428, (215) 
825-l%0. Repfated .December 5-6. 
October 17-21: Communicnh'ons SaIeIIite Engineering, Washington, 
DC. Fee: $855. Conlact: Continuing Engiwering Education. George 
Washington Univemity (GWU). Washington, DC uX)52, (800) 424-9773. 
October 18-21: Eltrfromognrtic Compolibilily Engineering, San Mnteo. 
CA. Fcc: $900. Conract: Center lor Pmfcsrional Advancement. PO Bur 
964, East Brunrwick, NJ 08816. (201) 249-1400. 
October 19-21: FundmcnfalEMI ConIml Design and Terlr, Philadel- 
phia, PA. Fee: $695. Contact: R&B, see October 17 above. Repeated 
e Oclaber 26-28: Boston. MA. - .  
October 22: Physics and Engineering ojNMR Imaging. San Francisco, 
CA. Fee: $85 P E E  members), $105 (others). Contact: Paul Phelps. Lawr- 
ence Livemore National Laboratory, PO Box 5504, L156, Livcrmore, 
CA 94550, (415) 422-8312. 
October 24: EM1 Conhol: Emission &Immunity, Oak B m k .  IL. Fee: 
$85. Held at IheNnhonnl Comrnuniearionr Forum. Contact: NCF, Suitc 
4808, 505 N. Lnke Shore Drive, Chicago, IL ¤4611, (312) 828-0491. 
October 24-25: EMC Lolromfory Experience Workshop, Mnriposa. 
CA. Fee: $695. Cootace EMXX, see October 11 above. 
October 24-28: Antenna and A m ,  Washington, DC. Fee: $855. 
Conlact: GWU, see October 17 above. 
October 25-28: Grounding and Shielding. Sunnyvale. CA. Fee: $815. 
Conlacc Don White Cansultanfs, Inc. (DWCI), State Roule 625, PO Box 
D. Gainesville, VA 22065. (703) 347-0030. Repeated *November 1-4: 
Philadelphia. PA; 0 January 2427: Phwnix. AZ. 
October 25-26: Millimeter Wave Radar, Washin@ao, DC. Fee: $780. 
Contact: GWU, see October 17 above. 
November 1-3: An Intmduction lo EMIIRFIIEMC, Los Angeles, CA. 
Fee: $815. Contact: DWCI, see October 25 above. 
November 1-4: Advanced RRodnr Conccpls, Rockvillc, MD. Fee: $720. 
Conlact: Linda Billard, Technology Service Corp., 8555 16th St., Suite 
300, Silvcr Spring, MD 20910, (800) 638-2628. 
November4-18: Microwave andHiglr-SpeedDipirnIInfegmIed Circuits 
Mmufacturing and Applicdions, Tokyo. Japan: Fee: $4,955. Codact: 
Kazuo Mom, Technology Transfer Insti~te,  624 S. Grand Ave., Suite 
2401, Las Angeles. CA 90017, (213) 628-9381. 
November 7-11: Synlhetie Anoy and Imaging R d o r r ,  Lor Angclca. 
CA. Fcc: 5875 Contxl: Shon Coum h g n m  Office. UCLA Extension. 
PO Box 24901. Lor Angelcr, CA 90024. (213) 825-1295. . 
November 11: Pmduct Safely Semim Nolianal and Internoliono1 Ax- 
wcIs, San Francisco. CA. Fee: $275. Contact: EMXX, see October 11 
above. 
November 14-18: Pmtection Agohsf MW'IRF Radioh'ons, Elecm'c and 
Magnetic Fie@, Ispra, Italy. Fee: 350,WO Lira. Cantacc Secretariat 
ISPRA Courser, Cenm Commune di Riccrca, 21020 lSPR.4 (Vanse), 
Italy, (0332) 781128. 
November 14-18: Principles of Modern Rodnr, AUanln, GA. Fee: NA. 
Contact: DeparUnent of Continuing Education. Georgia IostiNIe of Tech- 
nology (GlT). Allanfa, GA 30332, (404) 894-7547. 
November 1525: Biological Effects and Dorimelrg of Non-Ionizing 
Radiorion:Slofr'~andELFEIc~tmmagn~ticFicLLr, Ericc, Italy. Fee: NA. 
Conlact: Pmfessar Mnrtiw Grandolfo, InrtiNto Superinre di Sanita, Vialc 
Regina Elenn. 299. 00161 Rome, Italy. 
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Microwave News invites contributions to From the 
Field, our occasional column featuring news and 
opinions fmm the non-ionizing radiation community. 
Letters fmm readers ye also welcome. 
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NEWS 
VDT Radiation: 

Focus on Flyback Pulses 
A number of experts now speculate that radiation emissions from video 

display terminals (VDTs) might be associated with biological effects. 
Their concern stems from new measurements showing that magnetic field 
pulses from flyback transformers are similar in shape and intensity to 
those which can alter the development of chick embryos. 

In numerous interviews, researchers and regulators told Microwave 
News that they are aware of Dr. Jose Delgado's experiments - demon- 
strating that pulsed magnetic fields can be biologically active at extremely 
low levels - and their implications for the VDT safety debate. No con- 
nection between VDT emissions and health pmblems has been estab- 
lished, however, and none of the experts contacted has suggested that 
VDT pulsed radiation is associated with the 11 reported clusters of pmb- 
lem pregnancies among VDToperators. 

Indeed, many investigators are still skeptical that the Delgado experi- 
ments are reproducible. In Sweden, however, Dr. Kjell Hansson Mild's 
partial replication is pmmpthig new government research on the repmd- 
uctive hazards associated with VDTs. 

Though VDT workers have long been apprehensive about radiation 
hazards, government and industry experts have steadfastly maintained 
that theemission levels are too low to be harmful. 

The Food and Drug Administration (FDA) is planning to issue a re- 
vised policy statement on VDTs in the next few weeks. In it, the agency 
will discuss the accumulating data on the bioeffects of low-frequency, 
low-intensity magnetic fields, though it is unlikely that the FDA will 
significantly change its pasition on VDT radiation. 

The Pulse Waveform 
Dr. Arthur Guy, director of the Bioelectromagnetics Research Labora- 

tory at the University of Washington's School of Medicine in Seattle, told 
Microwave News that the intensity of the current induced by VDT mag- 
netic fields is "about the same" as that which was induced in Delgado's 
experiments. Guy added that the VDT's magnetic field pulse shape is 
similar to the signal used by Electro-Biology, Inc. (EBI) to heal bone 
fractures, though the internal currents induced by the EBI coil are much 
stronger. 

Richard Tell, a physicist with the Environmental Protection Agency 
(EPA), said that the similarities in shape and intensity between VDT 
pulses and those used by Delgado should be studied closely. Tell com- 
pared the time rates of change of VDT magnetic fields to those of the 
magnetic fields used by Delgado and found them to be of the same order 
of magnitude. Thus, according to Tell, the possibility of bioeffects cannot 
bemledout. 

Last year, Delgado and his associates at the Centro Ramon y Cajal 
Hospital in Madrid, Spain, concluded that pulse shape may be the "deci- 
sive parameter" for determining whether pulsed magnetic fields affect 
the development of chick embryos (see MWN, March and November 
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HIGHLIGHTS 
ELF Bioeffects Studies at BEMS 

Extremely low frequency (ELF) radiation emerged as one (see MWN, October 1983). Blackman has now extended 
of the most exciting topics at this year's meeting of the Smith's work to a much more complex system, calcium 
Bioelectromagnetics Society (BEMS) held in Atlanta, GA, efflux. 
in midJuly. Summarized below are the reports from three Blackman presented his paper on the opening night of the 
research groups whose results are particularly noteworthy. BEMS meeting at a symposium on magnetic fields and bio- 

Blackman and the Earth's Magnetic Field logical systems. Later that evening, Dr. Carl Dumey of the 
University of Utah in Salt Lake City commented that a 

Dr. Carl Blackman's paper was the most provocative of hack-of-an-envelope calculation indicated that the Earth's 
the conference - it provides evidence that the location of magnetic field would not be an important variable: the en- 
frequency windows for calcium efflux from brain tissue is ergy of a proton in the Earth's field is nine orders of mag- 
dependent on the Earth's magnetic field. Blackman can now nitude (a billion times) smaller than that of thermal intemc- 
predict which frequencies induce calcium efflux as a func- tions (kT) at room temperature, he said. 
tion of thener staticmagnetic field. Nevertheless, Durney was not willing to dismiss 

At the 1982 BEMS meeting, Blackman reported that he Blackman's (or Smith's) findings. In an interview, he said 
had observed calcium efflux at odd multiples of 15 Hz that he found them "puzzling and exciting" and that they 
- with no effect at 30 Hz. This year, he said that he could could help us betterunderstand basic mechanisms. 
induce efflux at 30 Hz if he doubled the net static magnetic Dr. Alwyn Scott of Los Alamos National Lab in New 
field. Thus, the original discovery of efflux by Drs. Ross Mexico observed that the apparent difference in magnitude 
Adey and Suzanne Bawin at 15 Hz would shift to 30 Hz, if may not be as great as it Erst seems if the biological system 
the Earth's magnetic field were twice as strong. has a way of storing energy fromthe Earth's magnetic field. 

In the course of his talk, Blackman linked the calcium 
work to Dr. Jose Delgado's experiments on the effects of Winters's Tumor Cells 
extremely weak, pulsed magnetic fields and to Dr. Cyril Later in the conference, Dr. Wendell Winters presented 
Smith's work on the influence of magnetic resonance in the details of the experiments he is ~ n n i n g  with Dr. Jeny Phil- 
Earth's magnetic field. lips which show ELF radiation can greatly enhance the pro- 

The new theory is not complete and was described as a liferation of human tumor cells. These results have gener- 
"work in progress." Blackman said that he is still unsure ated a great deal of interest since first reported at a New 
whether the underlying physical mechanism for his observa- York State Power Line Project Panel meeting in March (see 
tions is related to the electric or to the magnetic field. If it is MWN, April 1984). Winters described this effect as "per- 
the electric field, he thinks a cyclotronic resonance-lie manent" because he observed it two to three weeks after the 
phenomenon may be at work. (Cyclotronic resonance re- field wastumedoff. 
sults from the acceleration of an electric charge in a static By the time he came to BEMS, Winters had completed 16 
magnetic field.) Otherwise, Blackman believes he might be sets of experiments with three different tumor cell types 
observing amagneticresonance effect. (colon, breast and headheck). In each case he found the 

Whatever the mechanism, Blackman said that the impli- greatest enhancement in growth rate, as measured by the 
cations are clear: researchers must measure the intensity and prol~feration of cell colonies, when the tumor cells were 
orientation of the steady state magnetic field at the sample exposed to electric and magnetic fields together or magnetic 
during the course of a given experiment. He suggested that fields alone. 
past failures to replicate weak field interactions may have Winters reported that in ten experiments in which human 
been due to variations in the magnetic field vector. colon cancer cells were exposed for 24 hours to an electric 

"This could explain the problem of an effect that comes field of 300 mNm2 (rms) and a magnetic field of 1 gauss, 
and goes depending on the immediate environment," he the cells formed 5.6 times more colonies than controls. For 
explained in an interview with Microwave News. Blackman magnetic fields alone, the proliferation rate was 5.2 times 
is with the Environmental Protection Agency in Research greater than controls, while for the electric field alone it was 
Triangle Park, NC. only 1.8 times greater. Similar though less pronounced ef- 

Blackman's work supports the increasingly popular hy- fects were observed with breast and headlneck tumor cells: 
pothesis that the Earth's magnetic field plays a decisive role according to W~nters, the growth rates in combined fields 
in causing the weak field interactions discovered by Del- and inmagnetic fields were statistically significant. 
gado. Some researchers have been unable to duplicate Del- Winters, a cell biologist at the University of Texas Health 
gadg's experiments (see MWN, March 1983 and June Science Center in San Antonio, TX, also reported on an 
1984), in which low intensity magnetic fields caused gross experiment with colon cells exposed to a 0.5 gauss magnetic 
alterations in developing chick embryos. field. The increase in Nmor-associated cell surface antigens 

Smith and his colleagues at the University of Salford in at 300 d m 2  and 0.5 gauss was smaller than the observed 
England have shown that there are observable changes in increase at 300 d m 2  and 1 gauss, though both were larger 
dielectric permittivity and loss in biological systems under than the response of controlcells. 
conditions of magnetic resonance in the Earth's natural field After Winters's paper there were numerous hallway dis- 
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cussions on the possible connection between his in virro 
exposures of cell cultures to 60 Hz electromagnetic fields 
and the many reports of leukemia among workers and the 
general population exposed to 50 and 60 Hz fields from 
power lines. The informal consensus was that it is still too 
early for any conclusions but that much attention will be 
devoted to Winters's and Phillips's newly observed effect in 
the future. 

Navy's Second Monkey Study 
Dr. W. Gregory Lotz and Jack Saxton of the Naval 

Aerospace Medical Research Lab in Pensacola. FL, pre- 
sentzd the preliminary findings of their replication study on 
the effects of chmnic ELF exposure of young rhesus mon- 
keys. Although they reported a significant increase in the 
growth rate of exposed males, confirming previous results, 
subsequent statistical analysis performed after the BEMS 
meeting did not support this conclusion. In early September, 
Lotz told Microwave News that an overall analysis of vari- 
ance indicated that the change of growth rate is not 
significant atthe 0.05 level. 

At about two-and-a-half years of age, the male monkeys 
exposed from the age of one month began to gain weight 
faster than those in the control group. Divergence continued 
for about a year, at which time the difference in size 

stabilized. In the last six months of the 54-month exposure 
protocol, the divergence narrowed. The researchers also 
identified a trend toward higher testosterone levels among 
the exposed males as compared to controls. 

The 30 monkeys (17 male and 13 female) were exposed to 
an electric field of 20 V/m and a nlagnetic field of 2 gauss at 
frequencies randomly modulated between 72 and 80 Hz. 

At the meeting, Saxton and Lotz offered three hypotheses 
for their observations. First, ELF radiation causes a gener- 
alized growth effect; second, the neumendocrine system is 
affected; and third, ELF stimulates the testes. They reject 
the fmt hypothesis because the growth effect did not occur 
in young females, and they are leaning away from the testes 
effect. While the exposures have now ended, the data analy- 
sis continues, particularly the results from the neumendoc- 
rine end points. 
Lotz said that he was planning to present a morecomplete 

picture of their results at the 23rd Hanford Life Sciences 
Symposium: Inreraction on Biological Sysre~ns with Sroric 
and ELF Electric and Magneric Fields, in Richland, WA 
in early October. 

According to Lotz, the Navy is not planning to continue 
its ELF studies at the Pensacola lab in the fiscal year begin- 
ning October 1. Instead Lotz and co-workers will turn their 
attention to biological interactions at higherfrequencies. 

Future Unclear for 
EPA RFIMW Guidance 

The future of the Environmental Protection Agency's 
(EPA) radiofrequency and microwave (RFIMW) radiation 
exposure guidance became more uncertain last month with 
the ouster of Glen Sjoblom as director of the Office of 
Radiation Programs (OW). O W  handles both ionizing and 
non-ionizing radiation, and the reason or reasons for the 
shake-up are unknown. Sources following developments at 
EPA have noted, however, that Sjoblom was the highest 
ranking official to support proposing RFIMW exposure lim- 
its. Sjoblom now oversees international activities for the 
Office of Air and Radiation. 

As the agency debates whether to scrap the guidance it 
has spent years developing, the Federal Communications 
Commission (FCC) plans to act on its proposed rule making 
on RF/MW safety this fall. 

The new director of ORP, Sheldon Meyers, told Mic- 
rowave News, that EPA has no firm schedule for deciding 
whether to propose general population exposure limits. 
Meyers said the agency is still reviewing the options laid out 
in a memorandum from Deputy Assistant Administrator 
Jack Campbell -options which range from shelving the 
guidance to proposing a limit of 1M) uW/cmZ at resonant 
frequencies (see MWN, JulyIAugust 1984). 

EPA Administrator William Ruckefshaus received his 
first briefing on the guidance September 4, three months 
after the proposal was scheduled for publication. The pro- 
posed rules were completed on time but met stiff opposition 

from the Office df Policy Planning and ~valuatiod as soon 
as intemal review began this spring. 

The agency has held a series of intemal meetings on the 
guidance this summer and has also received input from the 
Electromagnetic Energy Policy Alliance (EEPA), a new in- 
dustry lobbying group. Alliance representatives met with 
EPA's John Topping, David Janes and Sheldon Meyers on 
August 30 to express support for federal limits based on the 
1982 ANSI guidelines. 

Meanwhile, the FCC's Dr. Robert Cleveland reports that 
"we are moving independently from EPA and hope to con- 
sider our rule making at the commission's November 8 
meeting." The proposal to extend the FCC's responsibility 
to include non-ionizing radiation hazards under the National 
Environmental Policy Act was released on January 28,1982 
(see MWN, March and September 1982). 

Meyers, an engineer, formerly served as the Deputy As- 
sistant Administrator for Air and Radiation. Meyers has also 
held a number of other EPA posts, working on solid and 
nuclear waste issues as well as air quality standards. 

NAS Uncertain About 
EMP Effects 

Some electronic systems may be susceptible to elec- 
tromagnetic pulse (EMP) radiation, according to a study 
committee of the National Academy of Sciences (NAS). In 
a report relensed on August 8, the committee concluded that 
electronic systems can be protected from a high altitude 
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nuclear blast, but that the degree of vulnerability is difficult 
tuestimate. 

The NAS committee, chaired by Caltech's Dr. John 
Pierce, "strongly favored" shielding electronic equipment 
from EMP by placing subsystems in specially-designed 
copper limed buildings or  metallic boxes, commonly known 
as Faraday cages, which electromagnetic waves cannot pen- 
e m .  It was "skeptical" about "tailored hardening" (in 
which components are individually shielded) because of 
some unpredicted failures. 

No reliable test data on EMF vulnerability are available 
because atmospheric testing of nuclear weapons was banned 
in 1963. To gather needed idormation, the Navy is planning 
to build an EMP simulator called EMPRESS II in the 
Chesapeake Bay (see MWN, July/August 1984). 

The NAS committee concluded that because "there is no 
way to base an analytical estimate of EMP vulnerability on 
first principles, there can be no substitute for the best physi- 
cal simulations possible." It did not specifically endorse 
EMPRESS 11, however. According to Dr. John Richardson, 
the principal NAS staff officer on the study, EMPRESS I1 
was not an issue during the committee deliberations. 

The study was requested by the Defense Nuclear Agency. 
Copies of Evaluation of Methodologies for Estimating Vul- 
nerability to Electromagnetic Pulse Effects are available 
fiee from the Energy Engineering Board, NAS, 2101 Con- 
stitution Ave., NW, Washington, DC 20418. 

The committee's recommendations on the engineering 
and statistical aspects of building EMF-resistant military 
systems are reprinted below. 

Recommendations 
Engineering Aspects 
e There should be a continued reappraisal of the threat, its conse- 
quences, and the best nenr-term practices and longer-term research 
neededfor meeting it. 
e Adequate analyses should be made of what systems, subsystems 
and support systems are essential to completionof mission. 
.There should be great emphasis on achieving assessability by 
promptly developing bener and cheaper means for virtually com- 
plete and effective shielding of systems essential to the completion 
of mission. This objective should include a strong emphasis on 
early use of standardized shielded boxes interconnected with opti- 
cal fibers. 
e There should be a pmgram to study and devise and evaluate the 
best and most economical way for continual testing to assure the 
maintenance of hardness. 

There should be a better understanding of the mechanisms of 
component failure and better and more insightful component tests 
and interpretation oftest data. 
e There should be increased emphasis on thoroughgoing analysis, 
testing and comparison of analysis with test at the level of func- 
tionalcircuit aggregations, or "boxes." 
8 A long-range program should be initiated and directed toward 
the systematic validation of prediction methods. The TRESTLE 
and comoarable hieh-level simulators constitute a oromisine ave- - - 
nue to that end. These simulators genetate pulses that an: similar in 
manv wavs to. but also simificantlv different from, the exwcted 
 EM^ event. Important in&hts in& the credibility of prediction 
methods themselves could be obtained by employing these meth- 
ods to predict the response of components and systems to the fields 
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known to be pmduced by the simulators and by confirming those 
predictions with experiments using the simulators. 
Statistical Aspects 
8 The EMP community, including its management, should be bet- 
ter educated on the key ideas and procedures of statistics and 
reliability. Improved standardization of statistical terminology 
used by the EMP community should be pursued in order to reduce 
confusion with respecttoits interpretationand uses. 
*The government should utilize qualified and experienced per- 
sonnel, well trained in statistics, to oversee contractors' bids and 
work that involve statistics. 
*Collaboration among statisticians, engineers and physicists 
working in fhe field of EMP protection and assessment should be 
encouraged. The statisticians on such teams should be well versed 
in the latest techniques and developments in statistical meth- 
odologies and reliability. 
e Contractual specifications that may be interpreted to require sur- 
vival with probability equal to one (that is, certainty) should be 
avoided. Such specifications can lead to misunderstanding and 
legal problems, as well as to a poor choice of contractors. We 
recommend, rather, a collection of tests such that passing all will - 
he acceptable as satiJidction of EMP requiremenL\. 

Because fnolt w e  analysis is a useful management tool. 11 should 
be utilized in EMP work where it is applicable. Bothempirical and 
theoretical work may be required to vnilor fault trees to the pmicu- 
l a r n e e d s o f t h e ~ ~ ~ r o h l e m .  
e The Defense Nuclear Agency should establish a number of post- 
doctoral fellowships closely integrated with the field of EMP pro- 
tection and assessment. The fellowships could be administered so 
as to encourage interdisciplinary collaboration, attract new talent 
to the field, an$ supplement theongoing programs. . 

Seatbelts On, Cigarettes 
Out and Computers Off? 

The chairman of a panel e x d i g  the risks of elec- 
tromagnetic interference (EMI) to aircraft communication 
and navigation systems has suggested that airlines bar the 
use of portable electronic devices during takeoffs and land- - 
ings. 

In a memorandum to members of the Radio Technical 
Commission for Aeronautics' (RTCA) Special Committee 
156 on possible EM1 to aircraft electronics, Committee 
Chairman Frank White wrote: "It would, in my view, be 
logical to prohibit the use of passenger-operated electronic 
devices during takeoffs and landings when seatbelts wereon, 
tray tops closed and seat backs vertical. This would affect 
passenger use of portable devices for perhaps 10-15 minutes 
of time ... These are times when navigation and communica- 
tion are the most critical to flight safety." (See also MWN, 
October 1983, April and June 1984). 

White is not convinced that an EMI-related safety prob- 
lem really exists, arguing in his memo to the committee 
that, "If we could find just one device that could be carried 
into an aircraft and cause interference we would have a case 
to build on." White also argued that it is not worth revising 
RTCA's 1963 Report W-119, Interference to Aircraft Elec- 
trortic Equipnrent from Devices Carried Aboard, because 
the emission limits proposed there have been "almost to- 
tally ignored." The limits later proposed by the Federal 
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Communications Commission (FCC) were unrelated to the 
RTCAwork. 

White suggested that the FCC afford greater protection to 
that portion of the spectrum used by aircraft. Those bands 
include: 10-25 kHz (Omega), 100-1750 kHz (ADF), 108-137 
MHz (VORIILSIVHF), 329-335 MHz (glide scope) and 
public telephone band($ above 400 MHz. He also raised the 
possibility of protecting the 2-30 MHz band. White pro- 
posed adding 10 dB or more to the present FCC limits - the 
exact value wouldbechosen aftercareful study. 

White's memo was distributed on July 24, after the com- 
mittee's last meeting on June 12-13. and his proposals will 
be taken up at its September 18-19 meeting. 

Among the key decisions reached by the committee at its 
June meeting are: 
* An incident file on all cases of aircraft-related EMI will be 
set up. 

More testing should be done in the Omega band. 
* Acceptable path data can be generated without having to 
fly an aircraft. 
*The aircraft fuselage cannot be relied upon to provide 
sufficient shielding of airborne receivers from RF levels 
allowed from FCC class B devices. 
* While measurement data indicate that class B devices can 
be used without causing EMI, there may be some variation 
among different aircraft. 

In addition, David Hantulla, formerly with Apple Com- 
puter and now an independent EM1 consultant, observed 
that the interference reports received to date indicate that 
radios and cassette players were greater sources of EMI than 
computers. He argued that the committee should start 
classifying devices according to their EMI potential. 

At its September meeting, the committee will took at the 
inverse problem: the possibility that an aircraft's high fre- 
quency (HF) transmissions could interfere with a 
passenger's electronic device. 

Project ELF Study Continues 
Despite Court Ruling 

Committee selection for the American Institute of Biolog- 
ical Sciences' (AIBS) literature review on extremely low 
frequency (ELF) radiation bioeffects is in its final stages, 
with experts in seven out of eight topic areas on board. As 
of early September, however, AIBS had yet to pin down 
who will write summary research papers for the study, de- 
spite the October 31 due date for a preliminary draft report. 

The Navy's $319,000 contract with AIBS for an analysis 
of the post-1977 literature was to be part of a court-ordered 
supplemental environmental impact statement (SEIS) for 
ProjectELF, a land-to-submarine communications system 
now under construction in Wisconsin and Michigan (see 
M W N ,  JulyIAugust 1984). Although AIBS will complete 
its study, the court order was overturned in August, and it is 
now unclear whether the Navy will file a SEIS. 

The AIBS report committee is chaired by Dr. H.B. 
Graves of Pennsylvania State University. The other mem- 

- - 
bers, and their topic areas are: Dr. Ralph Smialowicz, 
hematopoietic and immune systems; Dr. Asher Sheppard, 
cellular and in v i m  systems; Dr Neil Chemoff, growth/ 
reproduction/development; Dr. David Savitz, human stud- 
ies; Dr. Robert Lindberg, environmental biology; Dr. 
Thomas Tenforde, magnetic studies; and Dr. Lionel laffee, 
bone growth and fracturerepair. 

As we go to press, an expert on physiologylneuro- 
endocrine systems has yet to be chosen, and AIBS Project 
Director Don Beem said it is possible that this slot will be 
eliminated and the material handled by other members. 

The committy's work will be reviewed by an advisory 
group composed of private consultants Fred Dietrich and 
Dr. William Wisecup and Battelle's William Kaune and Dr. 
Richard Phillips. 

The summary research papers on specific ELF bioeffects 
areas. alone with material from a literature seafch k i n e  
cond"cted iy IIT Research Institute in Chicago, are key 
elements in the AIBS review. Although AIBS seems confi- 
dent that it will enlist a strong field of contributors, at least 
one researcher who was asked to participate is dissatisfied 
with the composition of the report committee and its advis- 
ory gmup. In a strongly worded letter to Beem, Dr. Robert 
Becker backed out of writing the paper on bone growth. 
challenging the objectivity of a number of study partici- 
pants. 

Wisconsin Drops Suit 
On August 20; the Seventh Circuit Court of Abpeills in 

Chicago overturned a lower court order requiring a SEIS for 
the Project ELF system. The 43-page decision (Wisconsin 
v. Weinberger, 84-1569) from Judges Cummings, Wood and 
Cudahy included a partial dissent from Codahy, who be- 
lieves a new EIS is needed. 

The majority opinion concluded that the information pro- 
vided by the State of Wisconsin and Marquette County. 
Michigan, the plaintiffs, "falls short of the threshold of 
'significance' at which the duty to prepare a SEIS is 
triggered." Judges Cummings and Wood reasoned that: 
"Were we to require the Navy formally to reassess its pro- 
posed action with a SEIS eveiy time some bit of new infor- 
mation appeared, we would be unjustifiably interfering with 
the Navy's mission. " 

Further, they noted that: "The Soviet Union allegedly is 
already advanced in this low frequency submarine com- 
munications technique. The district court gave no considera- 
tion to these serious circumstances. " 

Judge Cudahy, on the other hand, found that district court 
Judge Crabb "reviewed an extensive administrative record 
and heard testimony concerning controversial scientific re- 
search, and her conclusions from that evidence are precise 
and sound." Cudahy concluded that the public scrutiny ac- 
companying the SEIS process "is the best available means 
for ensuring the Navy does indeed give the new information 
full consideration. " 

In a June 13 order, the appeals court suspended the district 
court's injunction against further construction on the project 
(see M W N ,  JulylAugust 1984). 
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HIGHLIGHTS 
As a fmal blow to Project ELF opponents, Wisconsin and 

Marquette County lost their bid to have the U.S. Supreme 
Court reinstate the construction ban. On August 17, shortly 
before the appeals court issued its decision, Justice John 
Paul Stevens denied their petition without comment. 

Study Discounts Vernon, NJ 
Birth Defect Fears 

A recently completed study of birth defects in the town of 
Vernon, NJ, found no evidence to support local fears that 
ambient radiofrequency and microwave (RFIMW) radiation 
in the community is a health hazard. The long-awaited re- 
port from the New Jersey State Department of Health has 
been sharply criticized by the community group which re- 
quested the investigation, however, and is unlikely to quiet 
community opposition to new W M W  sources. 

A health department team led by Dr. George Halpin re- 
ported that the incidence of b i  defects in Vernon Town- 
ship (34.5 per 1OOO pregnancies) "was not statistically dif- 
ferent from the rate observed in the rest of Sussex County 
(32.2 per 1OOO pregnancies)." The study covered live births 
and fetal deaths occurring in the county after twenty weeks 
of pregnancy fmm 1975 through 1981, a period encompass- 
ing the startup of the first satellite communications station in 
Vernon. The town now has three major satcom stations (see 
MWN, November 1982). 

In an interview with Microwave News, Halpin, the di- 
rector of the department's Division of Parental and Child 
Health, said he was confident that the study "was suffi- 
ciently powerful todetect whether something is going on. " 

Citizens Against the Tower (CAT), a group of Vernon 
residents opposing new broadcast facilities, disagrees. Ac- 

cording to CAT spokeswoman Elise Uindler,  the study 
was too general to address the community's chief concern: 
potential clusters of birth defects in several Vernon neigh- 
borhoods, including an area close to RCA Americom's sat- 
com station. 

Members of CAT also believe that the study failed to pick 
up many b i  defect cases. For example, Kreindler said she 
bas documented six cases of Down's syndrome within the 
"cluster" areas of Vernon while the Department of Health 
only turned up three. Finding the report "wholly inade- 
quate," Kreindler said the group will seek independent 
analysis of @e study datatoprove its case. 

No specific type of defect occurred at a higher rate in 
Vernon than in the county, but the report states that "the 
difference in the incidence of chromosomal anomalies be- 
tween the two areas approached statistical significance." 
Four of the eight reported cases of defects resulting from 
chromosomai abnormalities were in Vernon. 

Halpin believes the only potentially important factor left 
uncovered is ambient radiation levels. The state, lacking 
measuring equipment of its own, had asked the Environ- 
mental Protection Agency to perform a survey of the county 
but was turned down. As a result, the report states that "at 
no time did this study attempt to answer any question as to 
the etiology or causation of any of the defects identified," 
although it did determine that the incidence of defects in 
Vernon was within the expected range. 

Investigators reviewed hospital records for 86.5 percent 
of the 1632 births in Vernon and 94.4 percent of the h i i s  in 
the rest of the county. 

For more information, contact Tom Hagy, New Jersey 
Department of Health, CN360, Trenton, NJ 08625, (609) 
984-7160. 

SHORT COURSES 
October 15: EM1 Surceptibllity Guidelines for Computing Devices, 
Boston. MA. Fee: $295. Contact: Greg Gore, R&B Enterprises. 20 Clipper 
Rd., West Conshohockcn. PA 19428. (215) 8251%5. Repeated Novem- 
ber7: Philadelphia. PA. 

October E-18: Fundamentals of Numerical Solution Methods in Elec- 
t ~ t i a ,  Oxford. MS. Fee: $550.  Contact: Division of Continuing 
Educabon, Univcnilyof~ssiss~ppi. University. MS 38677. 

October 16-17: Magwtie Analysis Pmgram, Milwankee. WI. Fec: $495. 
Contact: A.O. Smith Engimwing Systems, 8901 N. Kildeer Court, Mil- 
waukee, WI 53209, (800) 558-6980, ext. 2860. Repeated November 
13-14; December ll-12. 

October 1619: EIeetmnif Warfare, Bethesda. MD. F a :  $730. Contact: 
Linda Billad. TSC, %2 Wayne Ave., Suim 600, Silver Spring. MD 
20910, (800)638-2628,or(301) 565-2970inMD. 

O c w r  20: Micmwave Cooking, lhy, MI. Fee: $35-45. Contact Inlec- 
national Micmwave Power Institate, 301 Maple Ave. West, Vienna. VA 
22180, (703)281-1515. 

October22-26: Antennasand Arrays, Washington, DC. Fee: $875. Con- 
W: Continuing Engineering Educdon. George Washington University 
(GWU). Washington. DC 20052. (800) 4269773, or (202) 676-6106 in 
DC. 

October 22-26: Radiowave Pmpagation for Communications Systems 
Deslgn, Washington, DC. Fee: $875. Contact: GWU, see October 22 
above. 
October 23-25: Iolmduction to EMYRFVEMC, Washington, DC. Fee: 
$815. Contact: Don While Consullanu, Inc. (DWCI), State Route 625, PO 
Box D, Gainesville, VA 2206I,, (703) 347-0030. 
October 23-26: Gmnadiog & Shielding, Atlanta. GA. Fee: $815. Op- 
tional fourth day for $235. Contact: DWCI, see October 23 obave. Re- 
peatedNovember 13-16: Sunnyvale, CA; December.2-7: Ncw Yo*, NY. 
October 2425: Seminar oo Frequency Messuremeots, Boulder. CO. 
Fm: $403. Conwcl: Mike Lombadi. Division 524. National Bureau of 
Swnd;lrds. Boulder, aD80303. (303)497-3212. 
October 29-November 2: Electromagnetic Interfereoee and Contml, 
Washington. DC. Fee: $875. Contact GWU, seeOclober22nbove. 
Oclakr 31-November 1: EEPA Seminar, Chicago, IL. Fee: 6250 (mem- 
knl. $275 (alhcnl. Contact: Richonl Mel t ,  Eleclmrnagnetic Energy Pol- 
icy All~ance, 1800 MSt.. NW. Wwhmgtan, DC2003G. (202)452-1070. 
November 5-8: Millimeter-Wave Engineering and Applieatioos, Wash- 
ington, DC. Fee:$795. Conract: GWU, seeOctokr22above. 
November 5-U: Bioelectmchemistry 11: Membrane Phewmena, Erice. 
l a y .  Fee: $MO. Contsct: Dr. M. Blank, College of Physicians & Sur- 
geons, 630 West 168th St., New Yo*, NY 10032. 
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UPDATES 
BIOLOGICAL EFFECTS 

Special Issues...The latest issue of the Journal of Bioelec- 
tricity (Vo1.3, No.l&2, 1984) is a special symposium issue: 
it features seven papers on "Mechanisms of Bioelectrical 
Growth and Repair" edited by Dr. Betty Sisken of the Wen- 
ner Gren Research Lab at the University of Kentucky in 
Lexington, and eight papers presented at the 1st Annual 
Meeting of the International Society for Bioelectricity, held 
in Boston, MA, last October 1, edited by the journal's editor 
Dr. Andrew Marino of the D e p m e n t  of Orthopaedic Sur- 
gery at Louisiana State University Medical Center in 
Shreveport. In addition, the volume contains seven regular 

The journal is published by Marcel Dekker, Inc., 
270 Madison Ave., New York, NY 10016 .... The August 
1984 ZEEE Transactions on Microwave Theory and Tech- 
niques is a special issue devoted to "Electromagnetic Wave 
Interactions with Biological Systems." The issue, edited by 
Dr. James Toler of Georgia Tech in Atlanta, features two 
dozen papers on dosimetry, bioeffects, measurements, 
imaging and hyperthermia. A copy is available for $6.00 
WEE members) or $12.00 (non-members) from IEEE Ser- 
vicecenter, 445 HoesLane, Piscataway, NJ 08854. 
Annotated Bibliographies ...Dr. J. Patrick Reilly of Johns 
Hopkins University's Applied Physics Lab has completed 
the fourth edition of Human Reactions to ELF Electric and 
Magnetic Fields -An Annotated Bibliography of Current 
Literature, (No. PPSE T-30; June 1984). A limited number 
of copies are available from Reilly at JHU-APL, Johns 
Hopkins Road, Laurel, MD 20707.. ..The Aiu Force School 
of Aerospace Medicine has issued two new volumes in its 
series, USAFSAM Review and Analysis of Radiofrequency 
Radiation Bioeffects Literature. The first two reports were 
released in 1982 (see MWN, JufyIAugust 1982) and a fifth is 
expected before the end of the year. The five volumes will 
contain analyses of about 200 papers selected from over 
1,000. Each citation includes an abstract and a "critique" 
written by Louis Heynick and Dr. Peter Polson of SRI Inter- 
national in which the paper is evaluated with respect to the 
methodology, validity and significance of the reported find- 
ings. Copies of the reports are available from the National 
Technical Information Service (NTIS), Springfield, VA 
22161. (The third report is No. USAFSAM-TR-84-6, March 
1984, NTIS No. AD A111190; the fourth is No. 
USAFSAM-TR-84-17, May 1984, NTIS No. AD 
A116139) .... Vol.WI, No.2 of Biological Effects of Non- 
Ionizing Electromagnetic Radiation (January 1984) has 
been published by the Office of Naval Research. A limited 
number of copies are available from ONR, Code 441, 800 
N. Quincy St., Arlington, VA 22217. Be sure to include a 
self-addressed mailing label. 

COMPATIBILITY & INTERFERENCE 
FCC Computer RFI Rules ... On July 30, the FCC denied a 
petition filed by Glen Dash of Dash, Straus & Goodhue, 
Inc. in Boxbrough, MA, requesting changes in the com- 
mission's measurement procedures for radiated emissions 

from computing devices. Soon after the FCC issued new 
test procedures (commonly known as MP-4) last summer 
(see MWN, September 1983). Dash asked for some ad- 
ditional revisions. Dash, who is both an engineer and a 
lawyer, wanted a testing requirement specifying that all 
interface cables be left unterminated - MP-4 requires that 
peripherals be connected to the host computer via interface 
cables. The FCC rejected this option, arguing that "it is 
more important to simulate the conditions of actual use ..." 
and that it was too soon to make such a "major shift in 
measurement philosophy." Other proposals made by Dash 
on the positioning of the cables during testing were also 
rejected by the commission. CBEMA had opposed the Dash 
petition. In a telephone interview, Dash said that his petition 
was "nothing more than a suggestion to streamline the test- 
ing procedure." He went on to call the MP4 revisions a 
"tremendous leap forward" and said his petition was simply 
"asking the commission to go one step further." In retros- 
pect he added, "I should have simply written the FCC a 
letter." ... Responding to another petition on the same day, 
the FCC denied CBS Inc. an exemption from the commis- 
sion's computer rules (Part 15, Subpart J) for electronic and 
pipe organs used primarily by churches. The organs use 
digital electronics for tone generation and for the operation 
of the console in controlling such variables as volume. 
(Though CBS is best known as a broadcaster, it also is in the 
organ business.) The FCC noted that CBS did not submit 
any measurement data to support its case for an exemption 
and decided thaethere was no justification for the' exemp- 
tion, especially given what it called the "minimal" re- 
quirements of its verification rules. The FCC concluded: 
"We believe that it is important for manufacturers to be 
made aware that digital electronic circuitry is capable of 
emitting considerable levels of radio noise which should be 
properly considered andcontrolled at the design stage. " 
Low Power Devices ... The FCC has denied a July 1982 
petition by RF Power Labs for an exemption from the com- 
mission's rules to allow the operation of a portable low 
power audio-video transmitter in the 471-507 MHz band. 
Five parties opposed the petition on the grounds that the 
proposed device would interfere with the reception of UHF 
TV channels 14-20. For more information, contact FCC's 
Alvin Reiner, (301) 725-1585. 

INTERNATIONAL 
Power L i e  Exposures in USSR ... Drs. I.P. Kozyarin and 
Yu.D. Dumanskiy of the Institute of General and Com- 
munal Hygiene in Kiev have advocated a maximum permis- 
sible dose of 12 kVIm "for occasional, short-term" expo- 
sures of up to 30 minutes a day and 5 kV/m for "daily 
shoa-term exposures" to 50 Hz electric fields. In addition, 
they favor a requirement that 500 and 750 kV power lines be 
at least 3W500 meters from inhabited areas, and that any 
human activity requiring frequent exposure within this zone 
be prohibited, like farming. The paper is written in Russian 
and was published in the November 1983 Gigiyena I 
Sanitariya in Moscow. An English abstract appears in the 
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UPDATES 
May 18,1984 issue of USSR Report: Life Science: Biomed- 
ical and Behavioral Sciences, published by the Joint Publi- 
cations Research Service (JPRS) which is available from the 
National Technical Information Service, Springfield, VA 
22161. (Note that JPRS has discontinued its USSR Report: 
Life Sciences: Efects of Non-lonizing Electromagnetic 
Radiation and is now publishing abstracts on NIER in the 
reportcited above.) 
Documentaries in the UK...Central Independent Televi- 
sion, based in London, has prepared a three-part series on 
non-ionizing radiation, called The Good, tlte Bad and the 
lgefensible for Channel 4 in the UK. The three shows and 
their air dates were: "Hidden Potential" (August 25); "Cur- 
rently at Risk" (September l); "Opening Pandora's Box" 
(September 8). The series was produced by David Jones and 
directed by Richard Belfield. Part 1 focussed on medical 
applications, including bone and ulcer healing and the 
mafment of lung and chest cancers with electric current. 
Part 2 was about the risks associated with power line radia- 
tion. Among those interviewed on the show were Dr. John 
Borne11 of the Central Electricity Generating Board, Dr. 
Stephen Peny, a general practitioner who has investigated 
the possible association between power lines and suicide, 
and Dr. Robert Becker, who has been an active participant 
in the health effects of ELF debate. Part 3 covered a number 
of topics related to the politics of non-ionizing radiation: the 
beaming of radiation at the US embassy in Moscow, Prnject 
Pandora, the Soviet Woodpecker over-the-bori7~n radar, 
Jce Towne of the Radar Victims Network, EMP radiation 
and VDTs. For further information, contact: Jean Denham, 
Press Office, Central Independent Television, 35-38 
Portman Square, London WIA 2HZ, England, (01) 486- 
6688. 

MEETINGS 
Low Level Effect %..Eugene Findl of Bmkhaven National 
Lab is organizing a two-and-a-half day workshop on the 
interaction of low level electromagnetic and ultrasonic 
fields with cells on December 9-12. The main objective of 
the meeting, which is by invitation only, is to explore possi- 
ble mechanisms. The proceedings of the workshop will be 
published. For more information, contact Findl at Bmkha- 
ven National Lab, Upton, Long Island, NY 11973, (516) 
282-4907 ... Because of the number of conferences already 
scheduled, ONR's Dr. Mike Marmn has decided against 
holding a workshop on low frequency magnetic field effects 
(see MWN, June 1984). "There are so many other meetings 
that I just couldn't schedule another one," Marmn told 
Microwave News. Instead, he is planning a joint FDA-ONR 
review session to identify future research dict ions in basic 
science, applications and hazards assessment. The session 
will be held in November. Marmn added that he expects 
ONR to fund more research on low frequency field effects in 
the future. 

Call for Papers ... The 17th Anntcal Meeting of the Confer- 
ence of Radiation Control Program Directors in Mil- 

waukee, WI, May 19-23. Contact: CRCPD, 71 Fountain 
Place, Frankfort, KY 40601, (502) 227-4543 .... The 1985 
lEEE International Microwave Symposium in St. Louis, 
MO, June 4-6. Contact: Stephen Honickman, STG Elec- 
trosystems, 720 Mauchester, Suite 215, Ballwin, MO 
6301 1.. ..The International Aerospace and Ground Confer- 
ence on Lightning and Static Electricity, in Paris, France, 
June 10-12. In the US, contact: Lawrence Walko, 
AFWAUFIESL, Wright Patterson AFB, Dayton, OH 
45433; others: Dr. Joseph Taillet, ONERA, BP 72, 92320 
Chatillon, France.. . .The 1985 l~rternationol Symposirun on 
Microwave Technology in industrial Development 
- Brazil, Campinas, Brazil, July 22-25. Contact: Attilio 
Jose Giarola, UNICAMP-CCPG (Reitoria), CP 1170,13100 
Campinas, SP, Brazil.. . .The 1985 International Symposium 
on Electromagnetic Compatibility in Wakefield, MA (near 
Boston), August 20-22. Contact: Dr. Donald Weiner, De- 
partment of Electrical and Computer'Engineering, 111 Link 
Hall, Syracuse, NY 13210. 

MILITARY SYSTEMS 
TEMPEST Revisions...The Defense Communications 
Agency (DCA) has announced plans to upgrade its Circular 
370-D195-2. The circular governs the activities of the Data 
Communications TEMPEST Working Group (DTWG) in 
evaluating equipment for certification for use in the Data 
Communications portion (AUTODIN) of the Defense 
Communications System. DCA is soliciting views to 
streamline the' certification process as well as to inake it 
more economically efficient. For more information, con- 
tact: Louis Gnecco, chairman, DTWG, DCA, Am: B665, 
Washington, DC 20305, (202) 692-4603. Note that because 
the TEMPEST program is classified, only those with the 
proper security clearances can participate.. ..Of related 
interest, see James Schultz's article, "NSA and Industry 
Experience TEMPEST Growing Pains," in the June De- 

fense Electronics. 

OCCUPATIONAL HEALTH 
RF Sealer Guidelines ... FDA will soon propose draft, vol- 
untary guidelines for radiation exposures from RF dielectric 
heaters and sealers. FDA's Center for Devices and 
Radiological Health will recommend the ANSI levels of 60 
Vim and 0.16 A/m for electric and magnetic fields, re- 
spectively. Though some heaters and sealers operate at fre- 
quencies below 30 MHz, FDA will propose flat guidelines 
instead of ANSI's frequency dependent levels, which are 
less stringent below 30 MHz. A meeting bas been scheduled 
for November 15-16 to allow interested parties to comment 
on the FDA proposal. An explanatory notice will appear in 
the Federal Register. For more information, contact How- 
ard Bassen, acting deputy director of the Division of Physi- 
cal Sciences, HFZ-130, CDRH, Rockville, MD 20857, 
(301) 443-6536. 

PEOPLE 
Dr. Richard Phillips is leaving Battelle to become the di- 
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rector of the Experimental Biology Division at EPA's Office 
of R&D in Research Triangle Park, NC. Phillips will leave 
his post as program director for bioelect~omagnetics at Bat- 
telle's Pacific Northwest Labs in Richland, WA, at the end 
of October and expects to be at EPA by the end of Novem- 
ber. He will be taking over from Dr. Joe Elder who has 
been filling in as acting division director since January 1982 
when Dr. Dan Cahill left EPA for a job with Camlina 
Power and Light. Elder will continue as chief of the divi- 
sion's cellular biophysics branch.. .Dr. Geoffrey Voss of the 
University of Alberta in Canada, has replaced Dr. Satish 
Kashyap as the editor of the Journal of Microwave Power. 
In a telephone interview, Voss said that he planned to beef 
up-the IMP1 journal and expand coverage in a number of 
areas, including patents, R&D, new pmducts, medical ap- 
plications and standards. His goal, he said, is to make the 
publication complementary to Bioelectromagnetics, the 
BEMS joum al.... Dr. Robert Patterson has taken over Dr. 
Robert Kavet's post as manager of EPRl's project on the 
biological effects of electric fields. Patterson has been with 
EPRI for three years and before that was at SRI Intema- 
tional. Patterson will report to Dr. Gordon NeweU ... On 
August 6, Dr. Abraham Lilienfeld died of a heart attack in 
Baltimore, MD, at the age of 63. Lilienfeld was a leading 
epidemiologist and is best known to the RFIMW community 
as the principal investigator on the study of employees who 
were exposed to microwaves at the American embassy in 
Moscow. 

- 

STANDARDS 
San Diego Weighs ANSI Limits ... An advisory panel has 
recommended that San Diego County, CA, adopt the 1982 
ANSI standard for RFIMW radiation. This is one of a num- 
ber of recommendations, including changes in zoning and 
site development policy, made by the Telecommunications 
Task Force in its recently completed final report to the coun- 
ty's Board of Supervisors. Late last year, the board declared 
a moratorium on new broadcast construction permits and 
established the task force. This group's recommendations 
"are intended to serve as the basis for the development of a 
regional telecommunications policy," according to the re- 
port, because, "white criteria and guidelines have been rec- 
ommended which will mitigate site-specific development 
impacts, issues regarding alternative site locations are likely 
to involve multi-jurisdictional decisions." Part of the task 
force effort included commissioning a study on Potential 
Hazards of Radio and Microwave Frequency Radiation 
-An Overview, from the Tinton Falls, NJ, consulting firm of 
Boaz, Allen and Hamilton, Inc. The firm's 19-page report 
concludes that "there appears to be no radiation hazard to 
the public" from existing RFIMW sources in the county. 
The board is scheduled to act on task force recommenda- 
tions on September 12, the day before the moratorium ex- 
pires. For more information, contact Bill Chatham, De- 
partment of Planning and Land Use, County of San Diego, 
5201 Ruffin Road, Suite B, MS 0650, San Diego, CA 
92123, (619)565-3023. 
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EMC in Canada...The Canadian Standards Association's 
(CSA) steering committee on EMC is without a chairman. 
Max Melnyk of the federal Department of Communications 
has been reassigned and has given up the chairmanship. 
According to CSA's Brian Weir, no replacement has yet 
been named. Meanwhile, one of the groups working under 
the EMC steering committee is developing an immunity 
standard for data processing equipment which should be 
ready in 1985. Last year, the subcommittee, chaired by Sam 
Wong of Delphax Systems in Mississauga, Ontario, issued 
standard C108.8, Recommended Lirnits and Metliods of 
Measurement of EM1 front Data Processing Equipment 
and Electronic Ofice Macliines. For more information, 
contact Wong at (416) 624-2643 or Weir at (416) 747-4363. 
A copy of C108.8 is available for $16.00 (Canadian), pre- 
paid from CSA, 178 Rexdale Blvd., Rexdale, Ontario M9W 
iR3, Canada, (416) 747-4044. You can use Visa, Master- 
Card and American Express. 

Are Public R F M  Health Standards Needed?...This is 
the question raised by Jane Clemmensen in her new book, 
Non-lonizing Radiation: A Case for Federal Standards? 
Clemmensen concludes that there is no a priori need for a 
national W M W  exposure standard because of an "absence 
of evidence of jeopardy to public health." Her 90-page 
analysis explores the risks to emerging technologies of an 
unscientific standard, the costs of delays and litigation in the 
absence of officially recognized guidelines and popible al- 
ternatives to a national standard. Dr. Arthur Guy wrote the 
preface to the paperback book, which is available for $7.50 
from San Francisco Press, Box 6800, San Francisco, CA 
94101. 

IEEE Dictionary ... A revised and expanded edition of the 
IEEE Standard Dictionary of Electrical and Electronics 
Tenris has been issued. Designated ANSYIEEE Standard 
100-1984, the 1173-page book contains nearly 24,000 defi- 
nitions. The volume, now in its third edition, also features 
some 15,000 acronyms. The text is chock-full of diagrams 
and equations and is a most useful reference. Copies are 
$33.75 for IEEE members ($37.50 for non-members) until 
December 15, when the price goes up to $44.95 and $49.95, 
respectively (add $2.00 handling and shipping charge per 
order). Availhle from IEEE Service Center, CP Dept., 445 
Hoes Lane, Piscataway, NJ08854, (201) 981-0060. 

CISPR ITE Rule ... The new CISPR six months' draft ~ l e  
on information technology equipment is now available. This 
standard could have a major impact on FCC Part 15 rules on 
computer emissions (see MWN, May 1984). CISPRI 
B(Centra1 OficeJl6 Second Drafi -CISPR Recommenda- 
tion No. ... : Information Teclrnology Eqitipment: Limits of 
Interference 011d Measurement Methods can be ordered 
from Sales Dept., ANSI, 1430 Broadway, New York, NY 
10018. Send a check for $31.00 with your order (price in- 
cludes postage). 
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VD T P U / S ~ S  (continurdfromp.1) 

1983). The most powerful effects were found using pulses 
with a 42 usec rise time, though significant effects also 
occurred using pulses with a 2 usec rise time. Delgado used 
very weak magnetic fields ranging in intensity from 0.1-100 
micmtesla (uT). (By comparison, the Earth's static mag- 
netic field is approximately 50 uT.) At least three groups are 
trying to replicate the experiments though only Mild, of 
Sweden's National Board of Occupational Safety and 
Health, has beensuccessful (see MWN, June 1984). 

Very low frequency (VLF) radiation emissions are pro- 
duced by the VDT's flyback transformer, which controls the 
electron beam's movement across the inside face of the 
display screen. Recent measurements, described below, in- 
dicate that there is a long magnetic field pulse associated 
with the horizontal tracing of a raster line from left to right 
and a very short electric field pulse associated with the rapid 
return to the lefl to s M  a new line. 

The magnetic field waveform from the flyback has a rise 
time of approximately 45micmseconds (usec).The observed 
values vary according to the flyback frequency - the pulse 
repetition rate can change.from 15-20 kHz. There also ap- 
pears to be a fast magnetic field pulse associated with the 
short electric field pulse, which has a rise time of about 5 
usec. 

The shape of the electromagnetic pulse determines the 
time rate of change of the magnetic field; time-varying 
magnetic fields induce electric currents. It is not clear, how- 
ever, whether induced currents or other mechanisms 
- possibly direct magnetic interactions -cause the Del- 
gado effect. For instance, in a paper published earlier this 
year, Dr. Ahmham Liboff of Oakland University in Roches- 
ter, MI, showed that weak alternating magnetic fields could 
alter DNA synthesis and that the effect was independent of 
the induced current (see Science, 223, 818, 1984, and 
MWN, October 1983). 

Guy's Data 
At a conference on "Ofice Hazards: Awareness and 

Control" in Seattle, WA, on June 1, Guy reported that the 
magnetic field pulses from VDTs have rise times of approx- 
imately 40-60 usec and fall times of 10 usec, "characterized 
by a sawtooth-wave shape." Average (rms) field strengths 
at the surface of terminals were on the order of 1 Nm, 
decreasing to 0.02-0.14 N m  at a distance of 25-30 cm from 
the screen. 

Guy also measured the electric fields produced by 
flybacks. These were in the form of 10 usec wide pulses 
separated by 50-70 usec intervals. The peak amplitudes 
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were approximately five times greater than the average. 
"For typical VDTs, the peak electric field levels may be as 
high as several thousand volts per meter [Vlm] at the surface 
of the unit nearest the flyback transformer and near 10 Vlm 
at 25-30 cm from the screen," Guy wrote in the abstract of 
his conference paper. He noted some significant exceptions, 
however: "these values can be ten to twenty-five times 
greater for some older models. " 

In a subsequent telephone interview, Guy said that the 
electric fields at 25-30 cm from the screen were approxi- 
mately 5 Vlm for new VDTs and about 50 Vlm for oldones. 

Guy advised in his abstract that, "Though there is con- 
cern about the health hazards of the emissions, the levels are 
far below accepted safety standards, and energy coupled to 
a user of the device is very small. " 

Guy told Microwave News that Delgado's experiments 
indicated the VDT pulse shape might not be biologically 
active. He said that he had observed a small ripple on the 
top of the VDT's magnetic field waveform; when Delgado 
added a ripple to the 42 usec pulse it was no longer 
teratogenic. 

Guy tested terminals made by Digital Equipment Corpo- 
ration (DEC), Hazeltine, Televideo and others and found 
similar pulse shapes for all units. Flyback frequencies var- 
ied between 15 and 18kHz. 

Guy has been studying VDT radiation for IBM. The 
company hired him to analyze the available hterature and to 
suggest methodologies for measuring non-ionizing radiation 
emissions from VDTs. He took his own measurements 
when he found inconsistencies in the literature. An IBM 
spokeswoman would not say whether company officials had 
seen Guy's waveforms. A report Guy submitted to the com- 
pany has been returned for revisions, she said. IBM is not 
planning to release the fmal report. 

The conference proceedings, including Guy's abstract, 
are available from the ~ c ~ & e n t  of ~nvironmkntal Health, 
University oSWashingtun, SC-34, Seilltle, WA 98195. 

EPA Measurements 
Tell, who works at EPA's radiation lab in Las Vegas, NV, 

described his measurements of the magnetic field pulses at 
the Bioelectromngnetics Society (BEMS) meeting in July. 

Tell tested Wang and Hewlett-Packard VDTs and a Sony 
television set (used as a computer monitor), reporting the 
magnetic flux density for the short magnetic pulse in terms 
of microtesla (uT). (For comparison with Guy's results, 
Tell5 values are also given in amperelmeter (Nm), using 
the conversion factor of 1 uT=0.8 Nm.) Peak magnetic 
field readings ranged from 1.44 uT [1.15 Nm] for the 
Hewlett-Packard to 6.48 uT [5.18 Nm] for the Sony. 
Maximum time rates of change for the magnetic fields, 
measured near the flybacks at the rear of the units, were 
0.222 Tlsec for the Hewlett-Packard, 1.12 Tlsec for the 
Wang and0.926TIsec forthe Sony. 

At 5,10,15 and 20 inches from the screen, the time rates 
of change dropped off sharply. At the furthest distance, 
however, they were all still in the range used by Delgado. 

Delgado did not publish the time rates of change for his 
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experiments, but according to Tell's calculations they 
ranged from 0.0029TIsec to 0.29TIsec. 

Tell reported that he observed the magnetic field pulse 
rise times to be on the order of a few usec. Neither Guy nor 
the researchers From Ontario Hydro found this fast pulse. 
Guy told Microwave News that, "I feel certain that the 2 
usec pulse is peculiar to the particular VDTs studied." Tell 
was visiting Delgado's lab in early September and could not 
be reached for furthercomment. 

Ontario Hydro andFDA 
Murray Walsh, of Ontario Hydro in Pickering, Ontario, 

described measurements of some of the VDTs used at the 
utility company in a paper presented on August 29 at an 
Open Syrnposinm on the Interaction of E~ectromagnetic 
Fields with Biological Systems held during the general as- 
sembly of the International Union of Radio Science (URSI) 
in Florence, Italy. In his "Assessment of the Hazards from 
Video Display Units," Walsh said that Ontario Hydro had 
"completely characterized the electromagnetic waveforms" 
as part of a major project to assess VDT hazards (see 
MWN, April 1984). 

Explaining these data in a subsequent telephone inter- 
view, Walsh, who is manager of the company's Technical 
Safety Standards Section, said that the magnetic field pulses 
had rise times of approximately 40 usec and fall times of 
approximately 4usec. 

Walsb and Harvey measured the magnetic fields along 
three orthogonal axes near the VDTs. Along one of these, 

CONFERENCES 

Murray noted, the waveform was very complex.. . ~~ 

Walsh also described 17 kHz elcchic field pulses as hav- 
ing short rise and fall times -approximately 4 usec each- 
separated by an estimated 52 usec. The wave shape was 
triangular, and the overall pulse duration was 60 usec. (A 
sample electric field waveform is pictured in a report on 
Ontario Hydra's findings in Bioelectromagnetics, 5, 1, 
1984.) 

In a telephone interview, FDAS Paul Ruggera said he had 
made some preliminary measurements of waveforms from 
two VDTs a few years ago. He explained that the magnetic 
field levels were so low that be did not measure them di- 
rectly; instead be studied the spectral distribution of the 
signals. 

Ruggera's data are published in An Evaluation of Radia- 
tion Emissions from Video Display Terminals, published by 
FDA in Februaty 1981 (No. FDA 81-8153). The-report is 
reprinted in the record of the May 1981 hearings of the 
House subcommittee on investigations and oversight of the 
Committee on Science and Technology, Potential Health 
Effectsof VDTsand RF HeatersandSealers. 

A fifth set of measurements has been released in Canada 
but was not available at press time. In a study requested by 
the Hospital Employees Union of British Columbia, Dr. 
Hari S h m a  of the University of Waterloo in Ontario mea- 
sured radiation from VDTs at the Surrey Memorial Hospital 
in Vancouver. The hospital was the site of one of the eleven 
reported clusters of problem pregnancies (see ,MWN, 
JulyIAugust 1982). xd, 

October 2-4: Interaction of Biological Systems with Static and ELF 
Electric and Magnetic Fields, Holidiay Inn. Richland, WA. Contact: 
Pafricia Brcsina, Battelle Pacific NW Labs. PO Box 999. Richiand. WA 
99352, (509) 376-0100. 
October 2-4: 6th Annual Electrical OverstresslEktmtatic Discharge 
Symposium, Mvrriott Hotcl. Phiiudelpitia, PA. Contact: EOSIESD Sym- 
posium, PO Box9172. Foct Collins, CO 80525. (303) 221-8059. 
October 5-6: 1st Congrw of the European Saciety of NMR in Medi- 
cine, Gcncvn, Switrerland. Contact: Dr. M.-A. Hopf. I route de Floris- 
sant, CH-1206Geneva. Swifzerlnnd. (41)(22)472547. 
October 10-12: Symposium on Electromagnetic Field Measurements 
for Hazard Asseament, Hacienda Rcson Hotel and Casino. Las Vegas, 
NV. Contact: Sheri Mmhnll. Dynvmac Corp., PO Ban 2198. Kensington. 
MD20895, (301)468-2500. 
Oclaber 16-18: 1984 International Sympasium ao Electromagnetic 
Compatibility, Tokyo. Japan. Contact: Professor T. Takugi, Dept. of 
Communications, Tohaku University, Sendai, 980, lapan, (0222) 22-1800, 
ext.4266. 
October 21-24: 1984 W e r e -  on Electricd Insulation and Diektric 
Pheoom&m, Wilmington Hilton Holel. Clayton. DE. Contact: Steven 
Boas, Ontario Hydro Rexarch. 800 Kipling Ave., Toronto M8Z 5S4. 
Canado. (416)231-4111.exl. 6735. 
October 21-26: Managing the Ektmmagwtic  Envirnnmeot, Pacono 
Henhey Reran. White Haven. PA. Contact: Hmld Comerer, Engineering 
Foundation. 345 Ean47thSt..New Yo&, NY IWl7,(212) 705-7835. 
October 22-23: Internstional Conference on Microwave lbbes in S y s  

terns: Problems and Pmpeets, London, England. Contact IastiNtion of 
Eiecvical Engineen. Savoy Place, London WCZR OBL. England. (01) 
24a1871,exl. 222. 
October 22-24: International Symposium an Noise and Clutter Re& 
tion in Radars and Imaging Sensors, Sasaknwn Hall. Tokyo, Japan. 
Contact: Pmfessor T. Mushn. Dept. of Applied Electronics. Tokyo lnstitule 
ofTochnology, 4259 Nagatsuta, Midori-ku, Yokohama, 277, Japan, (045) 
922-llll,exr. 2546. 
October 22-26: 9lh International Conferew on Infrared and Millime- 
ter Waves, Osaka. Japan. Contact: Pmfessar A. Milsuishi, Dept. af 
Applied Physics. Os&a University, Yamada-Oka, Suita, Osaka 565, Ja- 
Pan. 
October 31-November 2: Conference on M e d i d  and Biological Effects 
of Light, Barbizon Plaza Hotel, New Yo&. NY. Contact: New York 
Academy of Sciences, 2 East 63rd St., New Yo*, NY 10021, (212) 838- 
0230. 
November 5-7: WE-EPRI-NYS Contractors Review: Research on 
BioeNects of ' h n d s s i o n  Lines, Shenton St. Louis. MO. Cantact: Dr. 
William Wisecup, Acmspace Carp.. Suite 4WO. 955 L'Enfant Plnza, SW, 
Washington. DC20024. (202) 488-6328. 
November 5-8: 4th Intemtional Meeting of the Bioekctricd Repair 
and Growth Society, Holiday Inn. Kyolo, Japan. Contact: BRAGS, 425 
Medical Education Building. 36 and Hamilton Walk. Philadelphia, PA 
19104, (215) 898-8653. 
November 13-15: JINA'84: International Sympnium on Antennss, 
Nice, Fmce. Cantact: Secretari~t lINA.84, CNET-PAB Centre de la IUr- 
bic. 06320Capd'Ail, Fmce. 
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FROM THE FIELD 
University of Washington The overwhelming majority of the measurements showed that 

there was no difference between the animals exposed to nlicm- 
on Microwave-Cancer Study waves and the controls, and in particular, there was no difference 

in survival between the two emuos. However. several differences 
Lost month, we featureda repon on a study by Dr. Arthur Guy didemerge whichmeritfurth&st;dy: 

at the University of ~ashingto; Scltool qf Medicine, which linked 
microwaves to tlte promotion of cancer. In response to our report 
and numerous other news stories appearing nationwide, the uni- 
versity's Health Sciences News and Information Services issued a 
press release on August24. 

Reprinted below is tltefull text of the University of Washington 
press releass. 

The stories also drew a critical response from tlte Elec- 
tromagnetic Energy Policy Alliance (EEPAJ, on association o f  
manufacturers and users of sysrems which employ non-ionizing 
radiation. In a September 8 release, EEPA Vice-President George 
Wilkening stressed the preliminary nature of the Guy results and 
noted that "there is nothing definitive ... to support a conclusion 
that continuous exposure to radiofrquency and microwave fields 
is harmful to humans ot the protection guide levels specified by the 
American NationaISmndards Institute in 1982." Wilkening workr 
for ATbrTBell Labs. 

Over the past t h e  years the Bioelectromagnetics Research 
Laboratory at the University of Washington has conducted, under 
the School of Aerospace Medicine's sponsorship, a biological 
screening study of the effects of continuous long-term exposure to 
low levels of microwave radiation. The major emphasis was to 
expose a group of rats to microwaves thmnghout their lifetimes 
and to monitor them for possible cumulative effects on general 
health and longevity. Two hundred animals were studied, one hun- 
dred being exposed and one hundred serving as controfs. 

Literally thousands of measurements were taken during the 
course of the study, covering many areas such as behavior, blood 
chemistries, metabolism, the immune system, weight and survi- 
val. All animals were also investigated at necropsy for the occur- 
renceof lesions. 

1. There was some evidence of altered immune function, baed on 
10 exposed and 10 contml animals sacrificed midway through the 
experiment, though this was not seen in animals sacrificed at the 
endof the experiment. 
2. There was a suggestion of an increase in the weight of the 
adrenal glands in the exposed group, based on LO exposed and 10 
control animals sacrificed at the end of the experiment; however, 
this was not seen in animals sacrificed midway through the exper- 
iment. 
3. There was a oossible increase in the number of exwsed animals 
with malignantiumors, which occurred in 16 of IW 'animals in the 
micmwave gmup and4of 1Wcontrol animals. 

There are several reasons why these differences cannot be re- 
e d e d  as k ine  definitivelv established. First. in a screenine studv - - .  
such as this, G th  so manyaspects being investigated, it is inevita- 
ble that some differences will appear by chance in the dataobtained 
from the two groups, even if microwaves have absolutely no bio- 
logical effect. Second, we have not completed the analysis of the 
results and, in particular, have not finished exploring the relation- 
ships between measurements and possible anomalies in the data. 
Third, with r e g d  to tumors, the incidence is not significantly 
different in the exposed gmup compared to that in other unexposed 
gmups of the same type of animals reported in the scientific litera- 
ture. Finally, there wasn't a substantial increase in any specific 
type or location of tumor, differences emerging only when all 
tumors are considered, leaving biological interpretation open to 
question. 

Nonetheless, the implications for public health of these results 
are such that fulther studies need to be done, designed specifically 
to address the issues raised by ourresemhresults. 

At $200 a year, you can be sure our subscribers read every 
word in Microwave News. Place your message where it will 
be noticed - advertise in Microwave News. Rates start at 
$50 for Y32 of a page, $95 for V16 and $175 for V8. To 
request arate card, call MarthaZybko at (212) 725-5252. 

Microwave NewsResearch Service 
Microwave News can get you the facts you need. For a 
nominal fee, our staff will obtain and send you copies of 
legislation, standards, regulations and other key documents. 

Microwave News at a D i x o u n t  
Back issues of Microwave News are available at a discount. 
In January 1985, you can order all 10 of our 1984 issues for 
just $95 ($100 outside the US and Canada), a savings of 
more than 50 percent. Previous years (1981-1983) are avail- 
able for$50per year. 

Books from San  Francisco Press 
Three books o n  RE exposure policy: Clemmensen,  
Nonionizing Radiation: A Case fo r  Federal Standards? 
($7.50); Steneck, RisklBenefit Analysis: The  Microwave 
Case ($15); Marha et a l . ,  EM Fields and the Life Envi- 
ronment ($10). Prepaid orders to San Francisco Press, Inc., 
Box 6800, San Francisco, CA 94101-6800. (Californians 
add tax.) 

VDT Health a n d  Safety Publications 
VDT News offers bimonthly news reports on the latest de- 
velopments for $35.00 a year. Our VDTs: 1983 Health and 
Safety Update ($7.50) summarizes the important news from 
last year in thorough detail. And our booklet, VDTs: Health 
and Safety, ($6.95) covers 1981-1982 and is an important 
resource for anyone concerned about VDTs. Orders must be 
prepaid and sent to: VDT News, PO Box 1799, Grand Cen- 
tral Station, New York, NY 10163. 

12 - i MICRO WAVE NEWSSeptemberI984 - 



Val. I No. 3 A Monthly Report on Nan-Ionizing Radiation March 1981 

SPECIAL REPORT 
AT THE WORLD 
TRADE CENTER 

P. 6 

' i  

11 I: 

MICRO 1 

WAVE 

RARE BLOOD DISORDER 
LINKED TO MICRO WA VES 

I )  Ill 

An Army pathologist has observed an asssociation between microwave expo- 
sure and polycythemia, a rare hlood disorder. Polycythemia victims suffer from 
an excess of red hlood cells, and are believed to stand an increased risk of devel- 

-oping leukemia. - 

Dr. Hylar Friedman, a pathology resident at the William Beaumont Army 
Medical Center in El Paso.Texas, reported his observation in a letter to theNew 
England Journal of Medicine (February 5,1981). Friedman's preliminary analy- 
sis indicated an incidence rate of three cases per year, or 18.7 per 100,000 men 
over forty-as compared to an average rate of 1.5 to 5.6 per 100,000 men be- 
tween theages of40and59. Friedman himself identifiedsevenmalepatients with 
polycythemia, who had "strong histories of past and present chronic exposures 
to microwaves." 

Theletter took the microwave research community by surprise. No prior con- 
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nrct~on bclucen rnicroaavec and polyiytl,emia had been reported; many sclen- 
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The NewYork StateWorkers'Com- 
pensation Board upheld Yannon 
decision and award. Details next 
month. 

cells. As one researcher pointed out, the finding may not he so hard to explain 
since both types of  cells originate in the hone marrow. 

Dr. Charlotte Silverman of the Bureau of Radiological Health (BRH) in 
Rockville, Maryland, aco-author of  theonly epidemiology of Navy radar work- 
ers (American JournalofEpidemiologv112,39,1980).said that she found thelet- 
ter "extremely interesting," and that BRH would be following up this new lead. 
The letter prompted Silverman tocheck thedatain her radar study:she found no 
indication of polycythemia as a cause of death or as a secondary condition. She 
noted that there were some leukemias among the radar workers, hut that poly- 
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Committee Fails to Agree on New RFIMW Safety Standard 

I I,lI 11 /I I ,  

! / I  

Meeting in New York City onFehruary26,1981, theC95 Committeeon Radio 
Frequency Radiation Hazards of the American National Standards Institute 
(ANSI) could not agree on a new RF and microwave safety standard. Professor 
Saul Rosenthalof the Polytechnic Instituteof New York, the C95 chairman, sent 
the standard hack to Subcommittee IV in a final attempt to reach consenslbs. 
Now Professor A.W. Guy of theUniversityof Washington will try somenew lan- 
guage,andcirculateit amongthesubcommitteemembers before bringinsit back 
to the full Committee for approval. 

MicrowaveNews will have a full report on the ANSI meeting and the sources 
of disagreement in our next issue. 



VIDEO DISPLAY TE NALS 

Editorial  N o t e  

A s  rhe irems rho1 f&w show. VDT opemrors continue 10 worgv 
abour rodiorian emissions from rl~eirs~ls.  A cenlralqueslion in lhiscon- 
rroversy iFr where d m  rhe radiolion come from and who1 ore irs 
chomc~eris~ics? 

There k ggenerol ogreetnenl !hot the flybock lronr/omter circuir, 
which has o fundomenrol frequency of 15 lo 20 kHz, is rheprincipol 
source of rhe rodinlion. (This frequency corresponds lo rhc nunzber of 
linesfhemachine lrocesosecond.) ThenamberondrlrengrI~of Iheosso- 
cioled harmonics is less cerloin, howeve,: Some sources soid rho1 rhe 
hormonicr frequencies vory up lo rhe 1W kHz ronge, while oll~ers soy 
lhey may xo even hizhe,: 

Dr. ~ o n i e l ~ o p f e r ;  vice-presidenr ond direclorofR&D or /he Cen- 
em1 Micmwove Corporalion in Farminzdnle, New York, offered rhe -. 

following explonorion for the disrriburion of the hornlonics frequen- 
cies. They dependon rheflybockorrelracetime. rho1 i s l l~er imeinre~ol  - ~ 

in which fhe volroge goes from the full volue lo irs srorling volue: Ihe 
fusler rhe rerroce lime, the richer the mnrenr of the harmonics. Nor- 
mnllyrhehigherhormonicshoveo rveakerinlensi1y.A precise frequency 
dirrriburion con only be erperimenfolly derermined with ospeclrum on- 
ai.v:cr Firrrhermore, occurding to onrolno rheory, as)  ua ;ncreorr. rlrc 
fwqecncy. lheporrrbrlrr, o/rod,orron ewissionsolro inrworer IThk re- 
lorionship only holds up lo o poinC in lhis m e  sonrewhere obove 50 
MHz.) 

Microwave News will mnrinue lo cover lhis sfor3 nnd invires con!- 
menls on rhe querrion posed obove. 

RADIATION MEASUREMENTS 

H o l a d a y  Warning  
Holaday Industries of Eden Prairie, Minnesota, has issued a bulletin 

warning against the use of its HI-3001 E-field probe to measurc VDT 
radiation.Thecompany bullctin (#026),dated January 26,1981, rcuds: 

WARNING!!!!! 
DO N(X ATTEMPT TO MEASURE E-field lcvcls 

around video display terminals, lclevision sets or  any CRT. All of 
these units do emit low frequency, low level signals and do have a 
relatively high voltage which can induce false readings into the 
HI-3001 monitor. Any significant field strength can becharacter- 
ized as having most of its energy spxtrum well below the usable 
frequency range of the HI-3001 E-field pmbe. These fields will 
cause a reading, however, at this time it dacr not appear that this 
reading can be related to a meaningful value. 

(According to the Holaday HI-3001 specification sheet, the meter's 
range is 0.5 MHz to 300 MHz.) 

New York Post 
In asuneyof16  VDTsaI 1hcNew YorkParlon January I2.1hc Na- 

tional lnstitule for Omupational Safely and Ha l t h  (NIOSH) recorded 
a IS00 V'/m'readingal a Hams1740lerminal withaHolnday Ill-3001 
mctcr. Lcvclr of about 500 V'/m2 aerc found a! scveral Burrouclta ter. 
minals. The r ~ p n ~ f i ~ n c e  of !hex rcndin~s is uncmain, houcver, since 
Ihc HI-3001 is no1 rmommended for measuring frcqucncics below 0.5 
MHz. (See above.)Dr.  ord die parrand  ill ~ u k y  ~ ~ N I O S H ' S  Physi- 
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cal Agcnts Effects Branch in Cincinnati, who took the readings, hud not 
seen the manufacturer's warning. 

Parr had initially planned to investigate the terminals, although 
NIOSHdoes not think thcrcporled levelsposeuny health risk.Thc high 
readings from the Harris particularly perplexed Parr because i t  is a solid 
state model, without a nyback transformer that is the usual source of 
radiation (15 kHz) emissions from VDTs. 

NIOSH must now re-evuluatc the Posr resullr. In an interview last 
month, Murray said, "We arc aware of measurement problems with 
VDTs, but we have not seen the Holaday warning letter. We are recon- 
sidering our measurement data." Instrumentation clearly pores diffi- 
culties.Murray confcsscd, "Wcrtilldon'l know which meter tomeasure 
VDT radiation with." 

Shie lds :  M e t a l  v Plas t ic  
Radiationmeasurements from three VDTmadelsusedat LheLexinp- - 

Ion Herold-leader in Kentucky have prompted the Newspaper Guild to 
recommend installing protective mclallic shields around all elastic- 
cabinet VDT models as a precautionary measurc. - . 

NlOSH recorded high readings from the back of Ontcl OP-I and 
OP- 1/16and S!\lcmi Intugrated ET9M)modr.l~ la\[ August a l~~l r .mc=-  
surlng a anmple uf the ilrrald-Leodrr's VUl's. NIOSIi d~mllsrcd tl>err. 
measurements as false rcading5, however, and concluded that there was 
no radiation hazard. The levels were attributed lo electrical interactions 
between tbcNarda 8619mctcr and the flyback transformer of thcunits. 
(NIOSH Technical Assirlance Report 80-105-757, Octobcr 1980) 

The Guild is not convinced the machines are safe. David Eiscn, re- 
search and information director for the union, issued a memo to local 
presidents this January advising them to insist on eithcr a shield for thc 
Systems Integrated model, or a lest indicating noradiation lcaks exceed- 
ing 1 mW/cml. The Guild had already made this recommendation for 
the two Ontels and another plastic-bodied modcl. Ihc Tcleram 2277 
Mark 1,aftcr NIOSH tests found thcsame high readings from theseter- 
minals.Eiren stated. "By this timc,il isclearly passibletagencralirethis 
recommendation to apply to all plastic-cabinet VDTs." 

M o n t r e a l  Gazette 
Radiation readings from VDTs at the Montreal Gozelle have alarm- 

ed the paper's unions dcspite government assertions t!mt VDTs do not 
pore a llcalth risk. 

Qucbec's Ministry of Environment, using a Raham Model 4 meter, 
checked about 24 Cozerre VDTs on January 7. The readines werc verv 
lou except for t h u ~ c  taken fro112 plastic-hodled Spqry-Unitac UTS5CC 
and PSI Lobbyist (pon:!hlel mndul, A c c o r d ~ n ~  to John S3undr.r~. a 
business reporter at tile Cozeue, some measurements from thesemodels 
went "right off the dial"-ovcr 20 mW/m'. 

Since these mearurcmcnls were taken, the VDTs in question have 
been rigged with makeshift aluminum foil shie1ds.A secondcheck made 
on January 21 showed these effectively reduced t h a e  readingstexcept 
for one terminal. 

The significance of thc initial mrasurumr.nlr. hourvrr, is d!rputcd. 
Dr. Maria Sluchly, lm cxpcn 31 the fcderal radiation pralectior8 bureau 
m Ottawa, insists lhc Raltnn~ meler must haw  bucnaut oforder. "There 
is no other cxplan~tion," 5hc sad .  'fhc Otlmva burrau did extcn>ivc 
la15 on the same type of VDTs at the Gazelle's Ottawa office and-re- 
corded only low levels. 

UK S u r v e y  
The United Kingdom's National Radiological Protection Board has 

completed a comprehensive field survey of all types of VDTs currently 
manufactured or marketed in the UK. More than 200 different termin- 
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als were tested for radiation emissions from the RF through the X-ray 
frequencies. 

Thc maximum recorded readings were: X-ray: less than 10 micro- 
' rcms per hour; UV: none detected above 336 nanometers and 

12.4 uW/cm3 otherwise; visible: 0.25 mW/cm'; near IR: 5 uW/cml; 
fur IR: only hot body radiation. 

In thc microwave and radiofrequency range, a reading of 
0.5 mW/cm2 was found at one unit using a Narda 8300. while all the 
rest gave rcadings below 0.1 mW/cm'. (The Narda's frequency range is 
3W MHz-18 GHz.) Using a Raham 12 meter, 14 terminals gave re- ., 

; sponres greater than 10 mW/cm', with thc maximum "approaching" 
IW mW/cmX. Using an EFS I mctcr, 39 units gave readings over 
2W V/m. with a maximum over 3M) V/m. 
- Anautridecontraaor tested four of the terminals that had indicated 

eleclric field inlcnsitics above 3W V/m with a spectrum analyrer. The 
measurements, taken close to the line output transformer, showed field 
intensities above 1 W  V/m at the fundamental and harmonics frequen- 
nebof thelinercan frcquency up tonbout I50 kHzOn  alllhc units,thc 
lcvel fell rapidlv to I V/m bctscen I50 ~ H L  and 3 hlHz and to lcsr than . . 
0.2 V/m at 30 MHz. (The electric and magnetic field measurements 
were equivalent.) - 

~hcdetai led readingrwereconsislcnt withthosetakenwith theEFS I 
meter and led the Board to conclude that the Raham I2 rcadings were 
"spurious." 

E.A. Cox reported these rresulls in his paper, "Radiation Emissions 
~ ~ 

from Visual Display Units." presented at the Loughborough University 
confcrcncc last December. Given that an operator would bc exposed to 
less radiation than that measured under test conditions of  properly 
functioning VDTs, Cox concluded that "the radiation normally emitted 
from a VDU (video display unit) does not pose a hazard to operators 
either in the long or short term!' 

STUDIES 
M o u n t  S ina i  S t u d y  

The Newspaper Guild and the M o u a  Sinai School of Medicine in 
New York City have announced plans for an epidcmiological study of 
the health effects of VDTs.The study, coordinated by Dr. Anhur Frank 
at Mount Sinai, will includeeye examinations, radiation tests, and asur- 
vey questionnaire. Approximatcly 2 . W  employees, including both 
VDT users and controls. from four to six Guild locals will narticioate. 

A questionnaire developed by Mount Sinai's Environmental Sciences 
Laboratorv with assistance from the Guild will be tested soon at the 
Vancouver-New Westminster and the Los Angeles Newspaper Guilds. 
The full survev should beein this summer or fall. - 

If the questionnaire response indicates a need, Mount Sinai willseek 
funds far an additianalstudv ohascof full medical examinations for af- . . 
fected employees. 

Charles Pcrlik, Jr., president of the Newspaper Guild, believes the 
study should help to determine if VDTsarcresponsible for eyedamage 
or other radiation effects. 

Ba l t imore  Sun S t u d y  
~Ophthamological tests are underway in a study of VDToperatars at 

the ~altimore&n. Dr. S h i r o T a n a k a & ~ l o ~ ~  is conducting thestudy 
in moperation with the local Newspaper Guild, which requested the in- . . 
vestigation, and the Baltimore Typographical Union. 

The study includes a brief questionnaire and eye examinations per- 
formed bythe~nivenityof~&land.~pto5W"nionmemberswill bc 
tertcd by mid-Apri1,Tanakasaysareport on thertudy results may beis- 
sued as early as this July. (See also Columbia Journaikm Review story, 
March/April1981.) 
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HEALTH EFFECTS 

Toronto  Star Fol low-Up 

News that four women working on  VDTs at the Tomnlo Slur had 
given birth to children with dcfects stirred widespread concern last sum- 
mer. Calls requesting radiation checks for VDTs flooded the radiation 
protection service of Ontario's Ministry of Labor. The anxiety con- 
tinued even after the Ministry's mcasurcmentr ofall 2% terminals at the 
Slor failed to find any radiation. 

The cause, if thcre is one linking the four defects, has remained un- 
diagnosed. Checks for insufficient ventilation and hazardous chemicals 
have also turned uo nothinr. - 

John Brooks, director of communications at the Slor, stressed that 
the oaner "will take whatever further and reasonablestcpsarenRessary . . 
to reassure our own employees and the public that thcre are no known 
environmental factors at the Sror that contribute to birth 
abnormalities." This year the Slorwill consult thrcc health experts, in- 
cludine an eoidemiologist, for recommcndalions on passiblc ways to - .  
sculc this case. 

The announcement of this decision closely followed Friticism from 
thecity's Department of Public Health of the paper's initial follow-up 
nudy. After the Department ruled out radiation from VDTs as a pos- 
siblecauseofthedefectslastJune,Dr.MurrayCathcart,theSlor'smed- 
ical director, prepared a lengthy questionnaire to investigate other fac- 
tors that might beresponrible.Only twoofthefourwomenfilledout the 
survey, however. 

Gerald Caplan, coordinator of the Advocacy Unit of the Public 
Health Department, told Brooks that he considered the survey "quite 
uwtisfactory" and urged the Slor to conduct a broader cpidemiolog- 
ical survey that would include aU Sloremployw. 

The Southern Ontario Newspaper Guild welcomed the Health 
Depanment'sconcern.The Guild is still not convinced that no radiation 
hazard exists. It hasrct upits ownophthmalogicalstudy ofVDTopera- 
tors and intends to "continue demanding testing for and monitoringof 
radiation as a right of all VDTurcrs."according to John Bryant, exccu- 
tive officer of the Guild. 

To ron to  C a t a r a c t  Case 
An Ontario government employee has filed a claim with the 

Workmen's Comoensation Board seeking compensation for cataracts, . . 
which she believes were caused by radiation from VDTs. Ms. Darlene 
Webs's case is the first of its t m  before the Board. . . 

Weiss, who is 40, saidshe first noticed problemswith her vision while 
using VDTs at the Ministry of Transpanation and Communications. 
An eye examination taken before she began her job at theMinistry did 
not indicate anv abnormalities. Now. according to the Ontario Public 
Service EmployRs Union (OPSEU), Weiss has cataracts that must be 
surgically removed. She worked on tcrminalr for 19 months, beginning 
in AugusI 1978. t. 

Dr. Milton Zaret, a well known ophlhamologist specializing in non- 
ionizing radiation effects, examincd Wciss and is mnvinced her catar- 
acts are radiation-induced. 

TheMinistryof Labor's occupatianal health andsafety divisionmust 
check the VDTs Weiss worked on before a decision from theBoard can 
bereached. (Onc of thpe  terminals was lost after its return to Bell Can- 
ada for checks, but it has since been found.) 

According to Robert DeMattea, occupational health andsafety mor- 
dinator for thc union. the Provincial government d o e  not havi the 
equipment to take detailed radiation mcarurements OPSEU thinks are 
necessary. Therefore, the union is hiring a private contractor to perform 

(mnlinuedp. 4) 



VIDEO DISPLAY TERMINALS RIICROWAVE CIRCUIT 

comprehensive tests on the Viewcom 3 and the three Sycor terminals 
Weiss used at thc Ministry. 

The union has also commissioned Zaret to design a questionnaire far 
1 its members who work on VDTs. This survey should get underway in 

mid-March. 
Rashes  

Reoorts from Eurooe are linking facial rashes to VDTuse. Dr. H.H. . 
Tjann of the Norwcgian Directorate of Labor lnspeftoratc in Oslo has 
verified that 16 cases of rash among VDT omrators during 1979 and 
1980 were related to the work environment. 

According to Tj0nn. Dr. Walthcr CateOlrcn at thc Christian Michcl- 
scnr lnslilule111 Br r~m.  Norsray,ir rrrcarclting tl~i.porrihlr.roleofr~;tl- 
!c electricity al>da\rbornedurtincaurlnpthcskin rcacuun. XI1 oflhe re- 
panpd cascr occured durtng the uintrr in vorkplarc~ with 10- relatitr. 
humid~ly and syntl~et!c fiber carpets. faclors that bclped prudurc high 
measured levels of static electricity. 

Radiation from the units was among the factors checked and ruled 
out as possible causes. 

The rash symptoms arc itching followcd by redness on the cheeks, 
and sometimes the chin and forehead. Redness appears at the oftkc, 
and usually disappears a few hours after work. 

Four similarcas esat one English office wereobserved by Drs. R.J.G. 
Rycroft and C.D. Calnan, from St. John's Hospital for Diseases of the 
Skin in London. 

The Norwegian and English reports were presented at the Loughbor- 
ough University Conference on VDTs last December. 

Meanwhile, across the Atlantic, twelve cases of facial rashcs among 
VDT operators have been reported to the Ontario Public Scrvicc Em- 
ployee Union in the past 18 months. Robert DcMatteo, at the Union, 
says the Ministry of Labor does not think these comolaints require radi- 
ation check of the VDTs in question. 

The cause of this unusual problem remains undiagnosed 

Government  Assurances  

US and Canadian government officials assert there is no radiation 
hazard from VDTs. Commenting on the Weiss case and the Tomnro 
Sror incident, M.H. Repacholi, head of thc non-ionizing radiation sec- 
tion in Ottawa, staled, "I cannot conccivcaf cataracts or birth defects 
coming from VDTs." David Conover of NIOSH's Physical Agents 
Branch in Cincinnati alsn argues there is nothing to worry about. He 
stressed that there is little field-body coupling and little absorption at 
15-20 kHz, the frequencies mast often emitted from VDTs. 

BRIEFS 
Thelong awaited NlOSH Dsy AreaVDTsludy willao totheprinters . . 

soon. Capicr ofthe rcpurt havc been sent tothcpnnicipntingcompnnica 
and unions ... thc Burnu of Rsdiologir-1 Health (BRH) is putting the 
final touches on its study, ,In Evaluorion o/Radiorion Ernks~oncfronr 
I'ldeo Dkplay T~l,n!nuls. The r c p n  of BRH'r investigation of ultra- 

~ ~ 

sound, RF, microwave, X-ray and light emissions is due out by 
April ... This month. Dr. Steven Sauter at the University of Wisconsin 
Dcpanment of PrcventativeMedicineand WiisconsinSlateofficialsare 
dixussing prribleStale actionon VDTs.Sauter may assist thestatein 
designing a training program for public empldyees in proper VDT use 
and in dweloping a design standard for terminals used by the 
State ... TheCold TjpeOrgeni2inpCommittee ha.? wmlcna pamphlet, 
Don'! Sir Too Close lo [he TV: VDTs/CRTsondRod,orron. Copicr arc 
available for %I, or $1.50 by mail from LheCommitteeat P.O. Box40, 
Jerome Avenue Station. Bronx, NY. 10468.. .Visual fatigue and VDTs 
will be the focus o f a  session at the 1981 American Industrial Hygiene 
Confewnee. May 24-29 in Portland. Oregon. 
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James H. Stebbings, Jr. Sc.D., has been selected as the tenth 
member of  the Scientific Advison, Panel for the New York Stale 
Overhead Power Lines Project. Stebbings is an Associate Prof- 
essor at the University of  Minnesota School of Public Health. 

Final approval of  the Panel, which will ovcrseeand evaluatea 
five yearstudy on  the health effectsof electromagnetic radiation 
from the lines, is expected soon. . 

The Bioelectrical Repair and Growth Society announced its 
formation "as a result of  the burgeoning interest around the 
world in electrical mediation of  biological repair and growth." 
The current president is Dr. Carl T. Brighton, whilc Dr. Joseph 
Watson is president-elect pro tern. (See conference calendar for 
address.) . 

The Georgia Institute of Technology is seeking a new director 
for its Electromagnetic; Laborntory at the Engineering Experi- 
ment Station. The laboratory has 65 research professionals 
studying such areas as millimeter/submilimeter wave tech- 
nology: microwave solid-state technology; infrared/electro- 
optical systems; remote sensing, and physical sciences. All in- 
quiries to D.W. Robertson, principal research engineer, Engin- 
eering Experiment Station, Georgia Institute of  Technology, 
Atlanta, G A  30332. . 

History Professor Nicholas H. Steneck of the University o f  
Michigan, Ann Arbor, is continuing his work on the deveiop- 
ment of microwave radiation safety standards. Steneck's 
chronicle of  events up  to  1960 was published last summer: "The 
Origin of  US Safety Standards for Microwave Radiation," 
Science, 208, 1230, 13 June 1980, and "Early Research on the 
Biological Effects of  Microwave Radiation: 1940-1960,"Annok 
ofScience, 3i: 323,1980.Funded by aNational Science Founda- 
tion grant, Steneck will be bringing themicrowave history up to  
the present. 

Steneck would like to  hear from anyone whocan help him re- 
construct the events leading to  themicrowavestandard: Profes- 
sor Nicholas Steneck. Department of  History, University of Mi- 
chigan, Ann Arbor, MI 48109. (313) 763-2230. . . . 

Four researchers have joined the US Environmental Protec- 
tion Agency's Experimental Biology Division at Research Tri- 
angle Park in North Carolina. They are: Dr. James A. Rabino- 
witz, a research physicist in the cellular biophysics branch, 
where he will study the interaction of  microwaves with rn6lecu- 
larsystems. Dr. Ronald J. Spiege1,an electronics engineer in the 
bioengineering branch, whose studies center around the devel- 
opment and verification of  numerical models to  predict induced 
power densities and the thermal response to exposure toelectro- 
magnetic fields. Dr. Christopher J.  Gordon, a physiologist in 
the developmental biology branch, who is interested in the ef- 
fects of microwaves on the temperature regulation in test 
animals. And Dr. William P. Watkinson, also a physiologistin 
the developmental biology branch, who will be working on  the 
cardiovascular effects of environmental agents on  laboratory 
animals. 
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AGENCIES 
c The implications of theReagan budget cuts for radiationpro- 
' grams are still unclear. As of the end of February, rumors were 

rampant in the Capitol, but federalagency officials wereunwill- 
ing to speak "on the record" about the extent and impact of the 
cuts. Microwave Neivs will have a complete report next month. 

Bureau  of  Radiological  Health 

4 . BRH has granted the Finessa Corporation of Threvos, Pen- 
nsylvania a variance from the microwave oven performance 
standard for the Microwave Tunneloven, model 7800-03/15 
manufactured by Kreis AG in Switzerland. (46FederalRegisfer 
7444, January 23,1981) The variance is effective for two years. 
. .The oven has aconveyor belt andcan heat food on acontinu- 
ous basis. Its main use is intended to be in hospital and hotel 
kitchens to reconstitute chilled food. The unit may also be used 
as an industrial heater for grain and cereal products. 

The variance was granted under the conditions that nerman- - 
ent warning labels be attached to the oven, that the oven have 
three safety interlock switches on two different circuits, that 
there be microwave-absorbing material in both entry and exit 

channels and that the user and service manuals contain appro- 
priate cautionary instructions. 

Federal  T r a d e  C o m m i s s i o n  
The final FTC order requiring Litton Industries to stop mak- 

ingunsubstantiated claims about its microwaveovens,and forc- 
ing it to keep accurate records of any tests and surveys on oven 
performance used in such claims, has been published in theFed- 
ern1 Register (46 FR 8445, January 27, 1981). See Microwave 
News, February 1981. 

National  C a n c e r  Ins t i tu te  
NCI has issued a request for proposals (RFP: NCI- 

CM-17480) to assess the performance of at least two heat 
generating and at least two thermometry systems. At least three 
patients with tumors in each of the major anatomic sites (e.g. 
brain, neck and head, lung, deep lymph nodes, etc.) must be 
treated with each system, and the temperaturemeasured at mul- 
tiole locations. Adetailed analvsis will bereouired. as well as the 
development of guidelines for the use of the equipment. Copies 
of the RFP may be obtained by submitting a request, in writing, 
to: Harold Thiessen II, Treatment Contracts Section. Research 
Contracts Branch, NCI, Room 228, Silver Spring, MD 20910. 

RARE BLOOD DISORDER (mntinued fromp. I )  

cythemia was not linked as a co-existing condition in the death Defense Center and the White Sands Missile Range. 
certificates. Silverman had also looked through the Moscow Next month, Friedman is going overseas for more training 
epidemiology and found only one case of polycythemia; the and will return at the end of May. 
case involved an individual who had not been ~ x D o S ~ ~  to On leamine of the letter. Dr. Arthur Frank. an e~idemiologist 
microwaves. 

Siverman warned that the reason her epidemiology had not 
picked up an increase in polycythemiamay be that only a limited 
amount of morbidity data was collected for discharged Naval 
personnel. Her study would have picked up only those veterans 
who were treated in Navy or VA hospitals or who had service 
connected disabilities. Thus, a more extensive follow-up would 
be needed to indicate the presence or absence of such a rare 
disease. 

In a telephone interview, Dr. Friedman said that he had orig- 
inally met with considerable opposition to the publication of 
these endings; "The military was quite concerned-many peo- 
ple thought that it was premature to publish such unsubstantiated 
fmdings!' Indeed, the Army had pointed to the negative data in 
theradar epidemiology as grounds for withholding pubtication. 

After numerous writtenappeals, Friedman's Commander a p  
proved the letter. Friedman said that he had received consider- 
able support from Captain Paul 'I&r, director of the Armed 
Forces Radiobiology Research Institute, and Colonel Lawrence 
Larsen of the Walter Reed Army Institute of Research. 

Friedman is planning to pursue his research on polycythemia 
by askmg the patients to complete a questionnaire. He is espe- 
cially interested in gaining information about microwave expo- 
sures. In order to protect his study against spurious symptoms 
suggested by microwave exposure, Friedman plans to confme 
his review to physical findings. 

In his letter, Friedman noted that his patient population in- 
cluded many microwave exposed workers from the US Army 

- . . - 
at the Mount Sinai School of Medicine. advised that the new re- 
sults should be evaluated by doing complete blood counts on a 
large number of microwave exposed workers. 

Hamson's Principles of Internal Medicine (seventh edition) 
describes polycythemia rubra Vera, that is the type of polycy- 
themia that does not develop in response to a knownstimulus as 
a "disease of unknown cause, insidious onset, and chronic 
course. It is characterized by a striking absolute increase in the 
quantity of circulating red corpuscles and usually also by evi- 
dence of increased production of myeloid leukocytes and plate- 
lets." The symptoms are described as, in part: 

The onset is insidious and the progress gradual. Headache, dir- 
ziness, ringing in the ears, or visual disturbance: dyspnea lassi- 
tude, or weakness; skin or mucous membrane hemorrhages: prur- 
itir, especially after a hot shower or bath: a sense of weight in the 
abdomen because of the enlarged spleen; or irritability, depres- 
sion, forgetfulness, or vague symptoms ruggrrting neurasthpnia 
are complaints which may be encountered in many patients. Var- 
ious gartrointatinalsymptoms,such as fullnrrs,belching,or con- 
stipation may be present, or symptoms of peptic ulcer may be 
found. Sometimes thesymptoms are those attributable to increas- 
ed mcmbolism: lassitude, increased sweating, and loss of weight. 
Swelling and pain in the extremities may be very troublesome. 
Howevcr, in still other patients the symptoms are so insignificvnf 
that the polycythemia is discovered only accidentally. 

The face is a deep red rather than truly cyanotic .... The blocd 
pressure is more onen normal than elcvatcd. Enlargement of the 
liver is frequent, and spenomegaly is found in at least 75 percent 
of cases. 
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AT THE WORLD DE CENTER 

master antenna on the north tower: oneTV translator (WM)AI) 

Con fusion and Controversy 
in New York City 

The new broadcast antennas atop the World Trade Center 
(WTC) in New York City continue to radiate confusion and 
controversy. 

The twin 110-floor towersof the WTC-owned and operated 
by the Port Authority of  New York and New Jersey (PA)-will 
eventually house most of the TV and FM stations in the New 
York metropolitan area, as well as many other specialized trans- 

mitters. Relocation ofbroadcast facilities from theEmpireState 
Building-where the bulk of them have been until now- 
downtown to the $20 million master antenna at the WTC has 
touched off disputes about radiation levels near the antennas, 
and the r;~diaiion sdfcly standards ll~al should apply lo them. 

The %hrinkinaT\' bruadcail ranre and lor\ o i  reueniion 1ha1 - " 
followed the move, combined with citizen appreheniion over 
microwaves, have produced an anxious situation for the broad- 
casters and the public alike. To a point, the PA is caught in the 
middle as the reluctant landlord. 

Radiation Measurements 

The only WTC radiation measurements now available were 
taken by Richard Tell, of the Environmental Protection Agency 
(EPA), during the early morning hours of July 16,1980, and re- 
leased to Microwave News in late January. At that time, two 
VHFTV stations (WCBS-2 and WNEW-5) and two UHFsta- 
lions (WXTV-41 and WNJU-47) were broadcasting from the 

and one FM station (WTFM) were broadcasting from thesouth 
tower. (Since then, WABC-7, located on themaster antenna, the 
main mast, has been turned on.) Tell took a series of readings 
with a broadband Holaday meter(H1-3001)on the publicobser- 
vation deck on the roof and on the 107th floor observatory of 
the south tower. Dueto high winds,Tell could makeonly oneset 
of roof measurements of the individual station signals with a 
spectrum analyzer. 

The maximum reading on the roof was 1053 uW/cm2, due 
largely, according lo Tell, to WTFM. Exposures below on the 
107th floor fell in the6-I1 uW/cm2rangegenerally, but peaked 
as high as 145 uW/cml near the windows. A level of 
130 uW/cml was identifiedat adesk in the far northwest comer. 
(See accompanying diagrams for full set of measurements.) No 
readings were taken on the north tower, home of the main an- 
tenna. 

Beforeand after tl~eEPAsurvey, thePA's consultant, Robert 
Silliman, of Silliman and Silliman in WashingtonDC, took de- 
tailed measurements. They have not been released. Some of the 
numbers did reach the New York papers last February ("Mak- 
ing (Mino)waves over Trade Center TV," Daily News, Febru- 
ary 25. 1980, and "Microwave Threat Stalls Trade Center TV 
Tower," New York Times, February 26, 1980). The resulting 
commotion prompted the PA to install mylar reflecting mater- 
ial on some windows in the northwest corner of  thesouth tower. 
The mylar was already in place by the time Tell arrived. Though 
Silliman's numbersarestill confidentia1,The PAmaintains that 
they are significantly lower than Tell's EPA measurements. 

Joyce Feldman, EPA's radiation representativein New York, 

Brwdkndpowerdemiliec(uW/cd) m m m d  by EPA !s 7eN on thesoulh rower roof (lefr), ond rhe iO7rI1floor observory (righl). ANdimensionrare 
approximore. (MDL = Minimum De~ecloble Level) 
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explains that a repon on theTell measurements has not been is- 
sued becausethey arenow out-of-date. AfterTell'svisit, the PA 
installed a protective shield, known as a wagonwheel, on the 
WTFM mast on the south tower. The wagonwheel has changed 
the radiation patterns on the towers. 

Contradictory Results 

At a February meeting, PA officials, including Franklin Bass 
from the general counsel's office, Joseph Milano, manager of 
telecommunications and information systems, and Thomas 
Sorensen, broadcast coordinator, told MicrowoveNewsthat the 
Tell numbers were "wrong" and "unreliable." In a yet to be re- 
leased letter, Silliman had written the PA arguing that Tell's 
readings were really peak values, which had to be divided by an 
empirically derived factor of  1.54. The 1.54 factor was required 
because Tell, according to Silliman, had used the "peak hold" 
button on the Holaday meter when taking his readings. Silliman 
also wrote that any measurements of TV signals had to be fur- 
ther corrected to discount for synchronization pulses. 

Speaking from his office in Las Vegas, Tell denied using the 
peak hold button. And Reed Holaday, president of Holaday In- 
dustries in Eden Prairie, Minnesota, said that his 3001 meter 
does not respond to TV "synch pulses." 

On hearing about Tell's and Holaday's responses. Silliman 
withdrew his 1.54 conversion factor, and said, "There is some 
doubt that my point [about the meter] is valid." 

The PA and Silliman now explain thedifferences between the 
tworeports by themethod each used to takemeasurements.Tel1 
surveyed a number of small areas and identified local maxima 
whileSilliman took his readinasat suecific locationsalongaure- - .  . . 
determined grid. Slotion W F M r n a r r  with "woganwheel"pmlecliveshieldon lhesoulh 

EPA's Feldman offered the same explanation. But no one rower: Behind, lourirls enjoy New York views. 

n e  base of the rnasrer antenno on the north lower. outside the PA-including EPA-has vet seen the Silliman re- - 
ports. Asked about all the confusion over the radiation levels, 
Feldman said that in the absence of  federal standards, she had 
no legal authority to intervene, and that communication prob- 
lems arose when so many people wereinvolved in such an infor- 
mal way. 

The wagonwheel shield, installed to reduce WTFM radiation. 
had an unanticipated result. Signals from WKCR, an FM sta- 
tion originally located on thesamemast under WTFM, \yerere- 
flected downward by the wagonwheel. Silliman said that while 
local peaks had changed, the general radiation levels were about 
thesame. WKCR-FM is not now operating from the WTC.The 
PA stressed that, before WKCR begins broadcasting, it will be 
moved to another antenna. 

The PA claims to have spent more than $SO,WOon monitor- 
ing-or a total of  $200,OW when corrective action is included. 
Future PA surveysareplanned, but no firm dates have been set. 

At the end of his report, Tell recommended that a "morhex- 
haustive field survey be accomplished to determine the absolute 
contribution of  fields from the various broadcast frequencies." 

MICROWAVE NEWS March 1981 



AT THE WORLD TRADE CENTER 

(conrinued from p. 7) 
Healso advised: "asurvey of  field levels inside theofficesofsev- 
era1 top floors would be worthwhile." Tellsaid that hecould not 
predict if, or when, he would be able to return to tlie WTC to do 
such follow-up surveys for EPA. Federal travel budgets have 
been slashed, and he could not come to New York before the 
next fiscal year. If he does return, he wants to take a detailed set 
of  measurements over tlie course of several days. 

Snfety Standards 

The PA has consistently maintained that it will meet a 
IM) uW/cm1 general population exposure standard. This level, 
set for the PA by Dr. Paul Tyler, director of the Armed Forces 
Radiobiology Research Institute in Bethesda, Maryland, is 
purely voluntary.TheEPA has not issuedany guidance forpub- 
lic exposures to non-ionizing radiation. 

At a New York State Senate committee hearing, held last 
summer at the WTC, Patrick Falvey, general counsdand assist- 
ant executive director of the PA, testified that the PA "has un- 
dertaken a moratorium wherein no new broadcasting will be 
permitted from the [WTC] unlessitcanmeet thisstrict standard." 

The PA's safety standard is twice as high as the 50 mW/cml 
level proposed by Dr. Leonard Solon, the director of the City's 
Bureau for Radiation Control. The broadcasters, on the other 
hand, feel that the PA standard is far too stringent. Otis Free- 
man of WPIX, and amember of theTV Broadcasters All Indus- 
try Commitee-an organization of  New York City's TV sta- 
tions-says "100 is much too low." In Freeman's view, such a 
standard would interfere with the TV industry, disrupting the 
City's-and if applied generally, the nation's-communica- 
tions system. 

Attempting to meet its standard, the PA has kept tlie UHF 
stations (41 and 47) operating at only 50 percent power, and has 
turned away many other potential clients. Bass, the PA attor- 
ney,complained of losinga lot of  money from unrented spaceas 
a result. He added that one of the UHF stations was lobbying 
theStatelegislature to force thePA into letting them turn up the 
power. Some, tired of the delays, are threatening to sue tlie PA 
for breach of  contract. 

In some ways the PA is a reluctant 1andlod.lt agreed to 
house the antenna in 1967, but only after public reaction to TV 
interference that could have beencaused by the WTC threaten- 
ed to block the towers' construction. The PA wound up having 

77tesoulh tower from the bare oflhe marleronlenna on lhe north lower. In theforeground, voriomspecialized contmunicaliom onrennar 
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Part o f  the problem is that viewer antennas are still pointed 
towards theEmpireState Building. Freemanof WPlXsaid that 
the biggest mistake was moving the stations piecemeal: They 
should have all gone to the WTC at the same time. 

Local Apprehension 

Meanwhile, residents living in neighborhoods near the WTC 
are worried about the potential threat of microwave radiation. 
On January 29, Community Board No. I in lower Manhattan 
sponsored a briefing session on microwaves. Some eighty resi- 
dents heard the EPA's Feldman and a representative of  Solon's 
Bureau for Radiation Control explain that the radiation levels 
emitted by the WTC antennas were very low. But one reaction 
from the audience summed up the prevailing attitude: "Do we 
have cause for concern or not? That is why we came here, the 
numbers don't mean anything to us." 

This article very nearly became academic. According to news 
stories released February 26, an  Argentinian Boeing 707 jet, 
with 58 people aboard, just missed crashing into the WTC mast 
last February 20.The jet wasless than a minuteand ahalfaway 
from the bottom of the 350 foot mast (each of  the towers is 1350 
feet high), when an air traffic controller ordered it to turn and 
climb out o f  danger. 

A s  wego to press, the PA harugreed to releuse the Sillimon data 
Marter ontenno on tire north lower; flanked by receiving onrennar. to Microwave News. They will be featured in the April isrue. 

to pay for moving the antenna downtown to  the Empire State The World Trode Center; mseen looking soulh from lower Monhollon. 
Building. As the WTC neared completion, however, the PA 
sought a review of  its commitment. It was rejected by the Feder- 
al Communications Commission. 

Two more TV stations (WOR-9 and WPIX-11) plan to move 
into the WTC by late March, and two more (WNBC-4 and 
WNET-13) by Labor Day. Thedates for moving thefiveFM sta- 
tions (WNYC. WPIX. WNEW, and WPAT) onto the master 
antenna have yet to beannounced. WKCR will not go on the air 
until it is moved to another antenna, being built for the Coast 
Guard by Motorola. 

TV Reception 

The stricter thesafety standard, the lower the broadcast pow- 
er and hence the smaller the audience that can bereached. Iron- 
ically, stations threatened with losing their outlying markets due 
to weak signals also face troubles close to the antenna. As TV 
stations move to the WTC, viewer complaints follow. When 
WCBS moved, it began to receive 100 calls a day; people grum- 
bled about fuzzy reception, ghosts, and poor color. Jim Baker, 
chief engineer at WABC, reports that his station heard from 
some 2OOO disgruntled customers. WABC has since distributed 
7500 pamphlets, "How to Improve Television Reception on 
Channel 7." 
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CONFERENCES 

PROCEEDINGS 

N o w  Avai lable:  

Tltrrmol Clroracrrri.sric.\ f l /  fimto~s: Apl~licario~tr bt D~,r~>crio~t 
nrnl7iiunr1itoir. palms presented at a coiifere~iceat tlie New York 
Acadeniy of Sciences. Marcli 14-16. 1979. Edited by Rakesh K. 
lain and Pietro M. Gullino.,41eio/.sfljrl1r New >brkAcadr~n!.?/' - Sck~~ce.s. 335. 1980. . 
Tltr M r c l i o ~ t h ~ t s  of Mirro i ro~r  Biolopicol Eficrs. a report of a 
workshop held at the University of Maryland. College Park. 
Maryland. May 14-16. 1979. Edited by Leonard S. Taylor and 
Augustine Y. Clieung. Available free from theofficeof Naval Re- 
search. Code 441. Arlington. VA 22217:enclose a sell-addressed 
label. . 
Dirijcr Rrnnrlca.sr Sar~~llirc~ Commrr~timrio~n. a symlmsiqi con- 
ducted h! tlie Board on Telecommunicatio~iz.Coni~~uter Appli- 
cutionsand theSpace Applications Boardon April8.1980.Avail- 
itble from the Space Applications Board. National Research 
Couiicil.2101 Constitution Avenue.NW. Washington DC 20418. . 
Hoohh Harord< ?l I'DLf.s? I. a conference held on December I I .  
1980. Available for ¤5 from the HUSAT Research Group. De- 
partment of HumanSciences. Loughborough University ofTech- 
nology. The Elms. Elnis Grove. Loughborough. Leics. LE I I 
I RG. England. 

CALENDAR 

- April 13-15: Annual Conference arid Trade Slroi~' of [Ire 
InrernorionalAssociarion ofSorellire Users, Washington Hilton 
Hotel. Washington DC. Contact: A. Fred Dassler, IASU. 6845 
Elm Street, Suite 710, McLean, VA 22101. 

* May 31-June4: 29th AnnualScientificMeetingof theRodia- 
lion N ~ ~ . ~ ~ ~ o n . l r  .S~ri ,~n:  H!:III Repen<) llotcl, h11111ie:ip~li~. I N .  
C.~nl;ia:  0Ifi:e ~ r i  ilic I ; \c i l~l i \e  1)irc:Ior oi tile SO;~SI\.  4-20 
Montgomery Lane. #506, Bethesda, MD 20014. 

June 9-12: 16th Annual Syrnposiunl of rlte I~trer~zarionnlMi- 
cronwve Power Institirte, Royal York Hotel, Toronto. Canada. 
Contact: IMPI, 211 East 43rd Street, New York. NY 10017. 

June 15-19: IEEEond URSISytnposinm. Bonaventure Hotel, 
Los Angeles, CA. Sponsored by the Antenna and Propagation 
Society and the Microwave Theory and Techniques Society of 
the IEEE and four Commissionsof URSI. Contact: IEEE. 245 
East 47th Street, New York, NY 10017. 

* June27-July 2: 6th 1nternationalSymposiumonBioelecrro- 
clternisrry ondBioenergericsand 1st Meeting o f the  Inrernarion- 
a1 Bioelecrrocliemical Society, Kibbutz Kiryat Anavim. Israel. 

Contact: Mrs. R. Goldstein. Secretary. Bioelectrochemistry 
Symposium, The Aliaron Katzir-Katchalsky Center. The Weiz- 
rnann Institute of Science, Rehovot. Israel. 

June 30-July 4: I~tler~iarionol Symposil~m on Bioti7edicol 
Tlter~nolopy, Palais de la Musique et des Congres, Strasbourg. 
France. Includes sessions on hyperthermia in cancer treatment 
(July 3) and bioeiectromagnetics (July I). Simultaneous transla- 
tion in English.French,and German.Contact: Dr.M.Gautherie. 
Laboratoire deThermologie Biomedicale, Facultede Medicine, 
Universite Louis Pasteur, I1 rue Humann, 67085 Strasbourg. 
France. 

* July 13-16: 10th L.H. Gray Conference: Tlte BiologicolAc- 
lion of Rodiofreqnency, Microwave, a n d  Ulfraso~tic Rudia- 
lions, Oxford England. Contact: Dr. G.R. ter Haar, Physics Di- 
vision, F Block, Institute of Cancer Research, Clifton Avenue. 
Sutton, Surrey SM2 5PX, England. 

August 10.12: 3rd Annual Bioelec~rorttnnericsSocie~y Meer- 
hi& Washington DC. Contact: BEMS, P O .  Box 3651, Arling- 
ton, VA 22203. 

August 10.19: 20th General Assentbly of /Ire lnrernafiortol 
Union of Radio Science (URSI), Hyatt Regency Hotel, Wasli- 
ington DC. lncludesaserieson"lnteraciionofElectromagnetic 
Waves with Biological Systems," on August 13-14. chaired by 
Professor Saul Rosentlial of  Polytechnic Instituteof New York. 
and an "Open Symposium on Millimeter and Submillimeter 
Waves." Contact: Mr. Richard Y. Dow, Organizing Committee 
of URSI General Assembly. National Academy of Sciences. 
2101 Constitution Avenue, NW, Washington DC 20418. 

August 19-21: 3rd Annual Sorellire Co~nmunicoriotzs Users 
Conference. Regency Hotel. Denver. CO. Contact: SCUC '81. 
Satellite Communications Magazine, 3900 S. Wadsworth Blvd, 
Denver. CO 80235. 

September 7-1 1: l 1 th E~rropean Micro~vave Confererzce, 
Amsterdam.Tlie Netherlands. Contact: Microwave Exhibitions 
& Publishers Ltd., Temple I-louse, 36 High Street, Sevenoahs. 
Kent TN13 IJG. England. - November 9-11: 1st Annual Meeting of the BioelecrricalRe- 
pairandGroivltz Society, Philadelphia. PA. Contact: Executive 
Secretary of the Society.425 Medical Education Building,'36th 
and Hamilton Walk, Philadelphia. PA 19104. 

MICROWAVE NEWS is published monthly. P.O. Box 1799, 
Grand Central Station. New York. NY 10163 (212) 794-9633 a -  

Editor: Louis Slesin, Associate Editor: Martha Zybko . Subrcrip- 
lion: $165 per year (ovcrreas $200). O Copyright 1981 by Louis. 
Slesin . Reproduction in any form is forbidden without writlen 
permission. 
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NEXT MONTH 
The report on the new ANSI standard and 
the Por t  Authority's data on radiation levels 
atop the World Trade Center, originally 
scheduled for  this issue, will appear next 
month. 

CORRECTIONS: March 

in a precedent setting decision, the Workers' Compensation Board of New 
York has upheld aprevious ruling that SamuelYannon, a New YorkTelephone 
Company radioman, had died of overexposure to microwave radiation. On 

-February 26, the three member Board panel found that "there was a direct 
causal relationship between decedent's exposure to microwave radiation dur- 
ing his employment and his subsequent disability all of which ultimately re- 
sulted in his death!' New York Telephone immediately filed another appeal, 
taking the case to the Appellate Court of New York for review. (Seep. 5 for 
complete text of decision.) 

Thecase, brought by Yannon's widow, Nettie, in 1974, is the first to success- 
fully establish chronic exposure microwave radiation as a cause of death. 
Yannon spent the last 15 of his 42 years with the phone company adjusting 
microwave relay equipment on the 87th floor of the Empire State Building. 

As a result of the February decision, New York Telephone has paid more 
than $29,000 in retroactive awards to Mrs. Yannon and will now pay her $45 a 
week for life, or  until she remarries. (Yannon has already received the award, 
regardless of the appeal, as dictated by a New York State law.) "I never gave 
up:' Mrs. Yannon says of her six-year case against the phone company. "They 

(con1,nuedp. 4) 

Navy May Scrap Project ELF 
The Secretary of the Navy has recommended abandoning its controversial, 

extremely low frequency (ELF)submarinecommunicationssystem, according 
to a spokesman for Michigan Senator Carl Levin. 

The one-way communicationsystem, known as Project ELFand previously 
named Project Sanguine and Project Seafarer, is desened to send messages to 
submerged submarines, especially during a nuclear war. Thesignal, with a car- 
rier frequency of 76 Hz, would be transmitted by a large underground an- 
tenna. The Navy has been trying to find a site for the antenna since the late 
1960's, but has met repeated opposition in Wisconsin, Texas, and Michigan. 
Democratic Senator Levin has been a long-time opponent of the project, and 
has sought to stop its construction in his home state. 

* In Cox's UK survey of VDTs, no UV radiation 
was detected at wavelengths less than 336 
nanometers-not above 336 nm as originally 
stated. 

* In the report on the World Trade Center, the 
proposed New York City population standard 
was mistakenly given as 50 mW/cm? The correct 
value is 50 uW/cml - 

fects of the ELF signals have also been raised. 
The latest recommendation was made in a letter from Navy Secretary John 

Lehman and Under-Secretary Robert Murray to Defense Secretary Caspar 
(conrinuedp. 8) 

In thepast, t h e ~ a v y  hassaid that theELFsystemisessentialto thenational 
defense. Now, however, the Navy is no longer in favor of the project because 
the system would be vulnerable to nuclear attack, according to James Crutch- 
field, press aide to Senator Levin. Critics have charged that the system is tpo 
exnensiveand mav not work. Ouestionsabout the bioloeical and ecoloeical ef- 



BUDGETS 
Key agency officials have indicated that non-ionizing radia- 

tion programs will not be badly hurt by the proposed Reagan- 
Stockman budget cuts-though as some noted, the programs 
were not large to begin with. Through a series of interviews, 
Microwave News compiled the following agency-by-agency 
analysis: ., 

Bureau of Radiological Health: For FY81, Reagan cut the 
total BRH budget by $1 million to $26 million, while staff 
years were cut to 545 from 556. In FY82, staff years were 
down to 528 from 556 and the budget to $26.6 million from 
$27.8 million. According to Neil Goldstein, associate director 
for management and systems, these cuts must now be 
allocated among the various programs (e.g.: ionizing and non- 
ionizing radiation, ultrasound, nuclear medicine, etc;. .) The 
FY82 planning process has begun, and will be completed over 
the summer. Goldstein believed the cuts could be met by post- 
poning certain contracts and by retirement and attrition. One 
early indication of the FY8l cuts is that the publication office 
has had to delay printing certain reports until FY82. 

Environmental Protection Agency: (1) Office of Research and 
Development: Daniel Cahill's Division of Experimental 
Biology reports that the 10% reduction in staff and 1.5% 
budget cut from the original Carter FY82 budget willcausees- 
sentially no impact on the non-ionizing radiation technical 
program at Research Triangle Park. The total FY81 budget is 
$2.98 million (about $2million for Cahill's Division). This will 
nowbereduced to$2.94millionin FY82. Full timestaffequiv- 
aleuts will go from 27.6 to 24.9. (2) Office of Radiation Pro- 
grams: No positions were lost in the non-ionizing radiation 
group, although theofficesuffered a35% staff cut, according 
to  David Rosenbaum, deputy assistant administrator for 
radiationprograms. (Non-ionizingradiation hasabout 6-10% 
of the staff.) While the Office's contract budget will be re- 
duced to $2 million in FY82 from $8 million in FY81, this will 
not affect non-ionizing programs too much since they do not 
depend heavily on contracts, according to Dave lanes, chief of 
the electromagnetic radiation analysis branch. The Office's 
equipment budget will rise to $1 million in FY82 from zero in 
FY8i. In sum, as Janes put it: "It doesn't look too bad!' 

Radiation Policy Council: The FY81 budget was cut from 
$942,000 to an estimated $600,000, and the FY82 budget of 
$980,000 was eliminated altogether, according to Carl Gerher, 
RPC director. The budget of the Council, which was set up 
after the Libassi report was released in 1979, may still be 
restored, but the decision will lie with the many high-level of- 
ficials still to benominated and appointed. While the RPC has 
focused almost exclusively on ionizing radiation, if it does sur- 
vive, the budget cuts will no doubt block it from extending its 
work to non-ionizing radiation. 

National Institute for Occupatiounl Safety and Health: 
Reagan cut the FY81 budget to $64 million and 835 positions 
from Carter's proposed $83 million and 928 positions. The 
FY82 budget was further reduced to $59 million and 773 posi- 
tions. These cuts have yet to be allocated among the various 
programs, and so their impact on the development of the 
MW/RF criteria document and Wordie Parr's Physical 
Agents Effects Branch in Cincinnati isstill unknown. Institute 
prioritiea will not be set u~tttl a replacr.ni?nt for Anthony Rob- 
bins. who was fired bv HHS Sccrernrv Schwe~ker hlarch 5. 1s 
in office. 

Other Agencies: Spokesmen from the National Bureau of 
Standards, the Office of Naval Research, and the Naval 
Medical R&D Command could not say what theimpact of the 
new budget would be. In each case, non-ionizing radiation is 
not a line item, and the outcome of the budget deliberations is 
some months away. 

BRIEFS 
The Interagency Regulatory Liaison Group (IRLG) published 

Volumc 11. Issue I1 of its ReguloloryReporrer, dated December 1980, 
outlining EPA, FCC, FDA, NlOSH & OSHA's on-aoina and future - ~ 

activities on radiation rontrol.. . Thc Frcqucnc) hlanagcment 4 d -  
viaory Council (FUAC) held 3 mccting in \Vlrshington on Frbruary 
20. On lhcagenda arrcthe SPS program. long-rangr spectrum plan- 
ning, and FCC ruler and regulotionr (Par1 IS )  on radiofru~ocncy dc- . . 
vices.. . . Recent contract awards: $254,179 to Bcndix Field Engin- 
eering of Columbia, MD, from the Naval Research Lab in 
Washington for "microwaveoceanograpl~icsensingsystemtasks:' on 
January 30; $646,700 to a joint venture group of A.D. Ring & 
Associates. Jules Cohen & Associates, and Dataworld, all of 
Washington. DC, from theFCCfor "conversionofAM station direc- 
tional antenna radiation pattcrns to standard patterns:' on March 4; 
$112.134 toUCLA from DOE, Nevadaoffice, for "microwaveexper- 
imental simulations"; and $5,807.700 to Eaton Corp. in Farm- 
ingdale, NY, from NASA for the delivery of two micrawavescannin~ 
beam landing system ground rtalions on Fubrunry 13; 9140.784 to the 
Franklin Rercarch Institute i n  Philndclphi;i from the Burrat! of%lmes 
for the "study of RF hazards at low and m~dium frequencies to 
blasting in underground mines:' on February 18.. ..The Naval Air 
Dwelapment Center in Warminster, PA, is looking for a contractor 
to design, fabricate, and deliver test panels of radar absorbing matc- 
rials.. . . Kirtland AFB in New Mexico is soliciting R&D proposals on 
"theoretical and analytical invcstigntionr and testina of equbmcnt . . 
and iacililicstocffe;taof ChlP phcnomcnon". . . .Thr buildin~hour- 
ing the non-ionizing radlatlon ofricr. of the Naval Mcdical R&DCom- 
mand at the~ational Naval Medical Center in Bethesda wassevcrely 
damaged by fire last February, forcing the office to move to another 
building in the compound. The new tclcphone number is (202) 
295-0134. 
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UPDATE 

VDTs.. . .A  hill specifying occupational safety and health re- 
quirements for VDT operators has been introduced in the 

I Maine State Legislature. Legislative Document No. 1049 in- 
cludes requirements for workplace conditions, eye tests and 
rest periods.. . . Heallh Hazards of VDTs? 2, 'Some Solu- 
tions lo the Common Proble~ns','a second HUSAT conference 
at Loughborough University, England, was scheduled for 
March 19. Indirect health effects from VDT use were on the 

* 
; agenda this time.. . .Several presentations on VDTs are sched- 

uled for the May 25-29 American Industrial Hygiene Confer- 
ence in Portland, Oregon: J.S. Johnson on job stress in office 
work; R.H. Arndt on telephone operator reactions; and M.S. 
Gottlieb and co-workers, also on job stress-all from theUni- 
versity of Wisconsin; W. Loew from BRH on radiation emis- 
sions; and 0. While, Jr. and E.J. O'ConneU from Occupa- 
tional and Environmental Health Analysts and H. Siege1 and 
A. Blayer from the New York Timeson a mass screening pro- 
gram. For conference information, contact Margaret lordan, 
American Industrial Hygiene Association, 475 Wolf Ledges 
Parkway, Akron, OH 44311, (216) 762-7294.. . . Canada's 
Ministry of Labor has issued its report on radiation meas- 
urements from the VDTs used by Darlene Weiss, a govern- 
ment employee who is seeking workers' compensation for 
cataracts she believesare VDTrelated.. . .WNYC-FM radio in 
New York City will air a series o f  five special reports on VDTs 
April 6-10, Station reporters Tom Vitale and Sandy Tolan in- 
terviewed a broad range of experts and workers on the 
workplace impact and possible health effects of the terminals 
. . . .VDTs can cause high-level strain, according to a recent 
New York Times story. On March 24, Edwin McDowell 
reported that Jimmy Carter "endured several hours of anx- 
iety" when he accidentally erased several manuscript pages 
from hi word processor's memory. The former President is 
writing his memoirs on a Lanier "No Problem" unit. 

Health Effects.. . .A  British neurologist believes the flashing 
display ofan electronic space wargame, "AstroFighter", is of 
a "size, brightness and frequency that can cause seizures in 
sensitiveindividuals!' In aletter to Lancet, the Britishmedical 
journal (February 28,1981). D.N. Rushton of the Department 
of Neurology at King's College Hospitalin London wrote that 
a "multicolored strobosconic effect. flashine at  about 15 Hz!' - 
provoked attacks in a 17-year old youth after 20-30minutes of 
playing the game. 

Around the Country.. . .The Scientific Advisory Panel for 
New York State's study on the health effects of high-voltage 
power lines scheduled its first public meeting for March 23 in 
Albany.. . .The National Park Service of the Department of 
Interior has prepared a draft environmental impact statement 
on the Appalachian Power Co. proposal to cross the Blue 
Ridge Parkway with a 765 kV electric transmission line. 
Copies available from the NPS, 75Spring Street, SW, Atlanta, 
GA 30303, (404) 221-5835.. ..New York City's transit author- 
ity cancelled plans to spend more than $500,1333 designing a 
way to protect its ailing subway system from EMP radiation. 

To theEdiloc Your conclusion that the report of the BENER Task 
Force: which I chaired, doesnot "seem to beaplonning toolof the in- 
dividual agencies involved in bioeffectr research:' [see Microwave 
News, January 1981, p. 31 is an editorial opinion, not a conclusion 
based upon careful investigation of the facts. 

The process of writing the document was, in and of itself, a plan- 
ningandcooidinatingcxercise. Note, forinstance, statements likethc 
following (which refers to the assessment of occupational exposure): 

BRH will take thelead role in identifying and/or develapingap- 
propriate instrumentation and survey techniques. NlOSH has 
the lead role in the collection of exposure data to support epi- 
demiological studies. OSHA and BRH will continue to conduct 
field surveys as part of their compliance programs. (p. 21) 

Such statements give a clear indication of the roles that the various 
agencies do or do not plan to assume. 

Several new efforts, called for in the task force document, are now 
underway. For instance, on p. 33, the task force rccommended 
"Future research will need to explore functional and morphologic 
consequences of NER exposure with an emphasis on thedevelopmcnt 
of quantitative dose-response data!'Thc award of a contract by EPA 
for conductingsuchastudy was announcedonp.4ofyour newsletter. 
Similarly, the report concluded, 

Developing new or improved instruments for numerically char- 
acterizing electric and magnetic fields under near- and complex 
radiofrequency field conditions represents one of the most im- 
Dortant needs in this area and will continue to receive major at- 
tention. 
At the IMP1 symposium, "The Washington Impact: How It Af- 

fects Microwave Users:'** Col. Winter announced. "Thc Navy is 
developing a personnel dosimctcr which will measure and record im- 
portant variables in an individual's RFR exposure!' The National 
Bureau of Standards is parricipating in this effort. 

I have also been told that the task force report is used by personnel 
within the federalagencies to demonstrate how theirwork fi t  sin tothe 
larger, more cohesive, national program. In this way, scientists can 
demonstrate to budget examiners how their work supports the efforts 
of the larger group and meets the priorities agreed upon by repre- 
sentatives of 16 other federal agencies including the Officeof Science 
andTechnology Policy. Anumber of other uses werespecified onp. 5 
of the task force report. 

In conclusion, I congratulate yon on a finestartand thank you for 
the opportunity to "set the record straight!' Finally, I will admit that 
the riport of the BENERTask ~orcecoild be an eien more effective 
planning tool if it were to receive a broader distribution. 

Howard E. Clark. Ph.D. 
Scientific Adviser + 
Electromagnetic Radiation Hazards 
Electromagnctlc Fields Division 
National Bureau of Standards 
Washington. DC 20234 

."Nonionizing Electromagnetic Radiation Safety, A Program of 
Coordinated Federal Activities Related to Biological Effects of Non- 
ionizing Electromagnetic Radiation (0-300 GHz):' NTIA-SP-80-7, 
available from Office .af Public Information, National Telecom- 
munications and Information Administration, 18W G Street, N\V, 
Washington, DC 20504. 
..Proceedings available from the International Microwave Power In- 
stitute. 211 East 43rd Street, New York, NY 10017,540 for members, 
$50 for nonmembers. 
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YANNON AWARD 

(cot!nnrred frornp. I )  : wanted me to say there was no connection between Sam's ill- 
ness and microwaves, but that just wasn't true!' 

Speaking from her home in Staten Island, New York. Mrs. 
Yannon says she expected the appeal victory after the initial 
favorable ruling by Administrative Law Judge Mary Egan on 
June 12,1980. Egan found that Yannon had "sustained an oc- 
cupational microwave radiation disease. ..resulting in brain ., 

; changes, tissue destruction and an acceleration of arterio- 
sclerosis, whose etiology was the exposure to the harmful ef- 
fects of microwave radiation!' Asked about the phone com- 
pany's latest action shesaid, "It might take years,but thetruth 
will prevail:' 

Mr. Angelo Gucciardo, who represented Mrs. Yannon 
before the Workers' Compensation Board anticipated this ap- 
peal and is confident the ruling will be upheld again. 

A spokesman for New York Telephone would not comment 
on the case, beyond confirming the appeal. * 

RCA Suit 

In addition to her case against the phone company, Mrs. 
Yannon has also brought a third party suit against the RCA 
Corporation, the manufacturer of relay equipment Yannon 
used at  the Empire State Building. The $3.5 million suit, filed 
in 1976 in the New York State Supreme Court, Richmond 
County, charges RCA with breach of warranty and negli- 
gence. Mrs. Yannon's lawyer, David Paully, who recommend- 
ed workers' compensation specialist Gucciardo to her, says the 
February ruling will be extremely helpful in their action 
against RCA. This suit, now in pre-trial proceedings, involves 
a very different burden of proof, however, and may require 
years to complete. 

Neither Donald Dietemann, the RCAattomey handlimg the 
case, nor Bower and Gardner, the law firm representing RCA, 
would comment on the case. However, Mrs. Yannon reports 
that RCA asked New YorkTelephone for transcripts of all the 
hearings in the compensation suit. When the phone company 
refused to cooperate, Gucciardo agreed to supply them. He 
also allowed Microwave News to review these records, which 
are otherwise accessible only to concerned parties at the 
Workers' Compensation Board offices at  Two World Trade 
Center in New York City. 

Working At the Empire State Building 

During the hearings, Daniel Rieu, a colleague of Yannon's 
at  the phone company, described the 87th floor facilities and 
the work schedule. (See p. 6 for list of hearing witnesses.) 
Yannon was there almost continuously from 1954 to 1969. 
"No one had ever worked up thereas long as Sam Yannon:' he 
said. Other employees, including Rieu, bad only brief tours at 
the Empire State Building. 

Radiomen spent part of each shift adjusting low power 
(mostly one watt) transmitters mounted in a separate room on 
the 87th floor. The number of transmitters operating at any 
one time varied, but Rieu guessed there were two or three on 
average, and occasionally asmany as 15. Adjustment required 
removing the rear housing on a unit and tuning the Klystron 

tube, which converts direct current into RF current. Some- 
times a man had to stand in front of a transmitter, but ac- 
cording to Rieu, procedural instructions required cutting off 
the power before stepping in front of the transmitter dish and 
into the beam path. 

From the hearing testimony, it isunclearexactly what equip- 
ment Yannon tuned over the years. RCA transmitters installed 
after his departureoperatingat 6 GHzand 11 GHzweresimilar 
to previous ones, according to phone company engineer 
Robert Vuono, but no detailed description of earlier equip- 
ment was entered into the record. 

Conflicting Diagnoses 

Nettie Yannon says her husband began lo complain about 
headaches in 1964. Hecontinued to work his usual lonel~ours. - 
butby 1968 hewas persistently plagued by fatigue, eye trouble, 
sleep problems, forgetfulness, andclumsiness. By the timeDr. 
Alfredo Santillo of Staten Island examined Yannon in June 
1970, he was physically and mentally disoriented. Yannon was 
unable to write his own name or to recognize his wife, he had 
verypoor vision, and he had lost 300f his usual 16Opounds. In 
his testimony before the Board, Santillo said he soon realized 
that this case "was in a field all by itself!' Yannon, at 58, was 
too young to fit into thecategoryof advanced cerebralarterio- 
sclerosis, a diagnosis Santillo had initially reached. 

The phone company terminated Yannon for medical rea- 
sons in the same month as Santillo's first examination. There- 
after, his condition rapidly deteriorated. By his death in 1974, 
Yannon, aged 62, weighed under 70 pounds and had lost 
almost all sight, memory, speech, and motor coordination. 
Santillo remained Yannon's doctor until 1973 and finally diag- 
nosed his condition as "chronic brain syndrome with psy- 
chotic overtones due to biological brain changes resulting 
from prolonged exposure to short wave radiation:' 

New York Telephone has mrintained throughout the com- 
pensation case the Yannon suffered from retinitis pigmentosa, 
or  pigmentary degeneration of the retina, and pre-senile de- 
mentia, probably Alzheimer'sdisease-acommon causeof se- 
nility. Neither ailment is known to be associated with micro- 
wave radiation. To support this claim, Professor Sol 
Michaelson and Dr. Robert Herndor! from the University of 
Rochester School of Medicine, and Dr. Paul Tyler, director of 
the Anned Forces Radiobiology Research Institute, testified 
forthe phonecompany. "I can find no evidenceto suggest that 
[Yannon's] illness was unusual or  mysterious:' Herndon said, 
"and nothing to suggest it was due to microwave irradiation!' 

Testifying for Mrs. Yannon, Dr. MiltonZaret, awell-known 
New York ophthalmologist and controversial expert on micro- 
wave radiation, supported Santillo's diagnosis. He had no 
doubt after examining the medical records that Yannon SUE- 
fered from "an extreme case of microwave radiation sickness, 
and that it resulted ultimately in his death!' 

The only neurologist to perform tests on Yannon did not 
make a definitive diagnosis. In 1969 Dr. Martin Geller, then at 
St. Vincent's Hospital in Staten Island, examined Yannon. 
According to Gucciardo, Geller's report suggested looking in- 
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t o  Yannon's exposure to  microwave radiation for a possible 
link to  hisillness. Geller was not called t o  testify and  the phone 
company's lawyer did not contest Geller's report. 

No Exposure Data 

The lack o f  data  o n  the radiation levels a t  the Empire State 
Buildinedurine Yannon's tenure there. as well as thedifficultv - - 
of  diagnosing hiscandition, presentedproblems fo rbo th  sides 

.. of  this case. No  measurements were taken o n  the 87th floor 
prior t o  Yannon's death. Finally, in 1975 a t  the request o f  Mrs. 
Yannon, Bell Labs helped the Occupational Safety and Health 
Administration take measurements. But by this time all the 
equipment Yannon worked on had beenreplaced. It i snow im- 
possible to  determine how mnch radiation Yannon received. 

Although the Yannon decision is not the first workmen's 
compensation award for microwave radiation health damage, 
Yannon'sis the  first death attributed tomicrowaves by a Com- 
pensation Board. * 

T i t  of Appeal Decision 
The self-insured emnlover seeks review of the Workers' Comrxnsa- . . 
tion Law Judgc (Referee) decision filed 6/18/80 insofar as findings 
are made that the decedent sustained a causallv related occu~ational 
microwave radiation disease within the meaning of Paragraph 30, 
Section 3. Subdivision 2 of the Workers' Com~ensation Law, notice 
and causally rclated death, and from the awards made pursuant to 
such findings. The self-insured contends that the decedent suffered 
from Alzheimer's Disease which was not dcmonrtrated to be occupa- 
tionally induced and that based on the evidence, thedecision in both 
cases should be rescinded in tolo and the claims dismissed. 

Case #2308 was indexed on behalf of claimant for exDosure to radia- 
tion with a subsequent claim fded by widow (case #3&2) for death in 
connection with radiation exDosure. Dr. Santillo testified that he 
treated claimant from 6/24/70;0 2/20/73 with an original diagnosis of 
memature senilitv that uDon final diamosis he felt was caused by oro- - . . 
longed exposure to microwaves. Dr. Santillo stated his diagnosis was 
based on his own questioning and research in medical literature which 
showed that a harard exists whenworking near microwaves, and debili- 
tationcanoccur. Dr. Sanlillostatedattime he flrst saw claimant, he had 
lost 30 lbs; wasunable to care for himxlf and had almost complete re- 
moval of memory and said while there was no t s t  he could carry on the 
claimant, he felt condition was perhaps verystrongly related to micro- 
waves. Dr. Shancr. testifying from N.Y. Telephone Company medical 
records for the claimant, stated that original diagnosis received from 
claimant's treating physician was left homonymous hemianopsia with 
possible diswe of the right eye, with a final diagnosis of bilateral en- 
cephalopathy (dissection of the brain) degenerative with no evidence 
whalswver of any job relationship. Dr. Shaner stated her research 
showed any ex~osuresevereenouah to cause internal damnrredue to ex- . . 
cessivc heat would cause so mnch heat to surface of theskin that person 
would not stay in the area but admitted her medical experiences were 
limited to the N.Y. Telephone Company and she was not conversant 
with any foreign research on the subject of microwave exposure. 

D. Rieu, ~adioman, testified he worked same job as claimant from 
May 1955 tuning microwave equipment varying from 2/3 to over 15 
micra\rave lengths at onc time. Ricu tcstifird that onc would have to go 
upto unitandopct13door to tunetheunit inrideor walk betuccnaglass 
areaand thedishto fma feedhorn. Rieustated thatclaimantworkedan 
exceptionally long number of years compared to other craftsman in the 

erouo: that claimant also worked a good bit of overtime during that - .. . 
time; that henoticed adeterioration of right, hearing and coordination 
in claimant and said that Radiomen are issued a sheet cautioning them 
about the hazards of the equipment. Dr. Santillo on retestimony stated 
nothing he heard of Mr. Rieu'a testimony causes him to change his 
opinion. 

R. Vuono, Sr. Staff Engineer, testified that he had over 24 yean ex- 
perience uitft microwa\c irradiation; that hc is crpcrienccd with physi- 
cal set up of the facility and that there l a  a dtficrence bctwcencmiriion 
and exposure; pointed out the range of emission (power output) from 
radar (high) to microwave radio used in T.V. pick-up (low); stated that 
thcequipment inusewauldnotproduceapowerautputgreaterthan 1.5 
watts and that studies in theU.S. show there is no cumulative effect of 
even 10 milliwatts and continuous exposure. 

C. Hinron, Service Foreman, testified that he worked with claimant 
as aco-worker; agreed that claimant would be close to amachineabout 
2-3 times a day, 20 minutes each time; that claimant would be in same 
roomas transmitters about one-half of each day and that for each signal 
received a transmitter wns used. Hinson testified that shields werc re- 
moved whenthevwerebeineadiuatcd: that hedid not believelevels that - .  . 
were transmitted could damage one's body but admitted he would not 
stand in front of one. 
0 Tamurr.NYSSr. RodiologtcalHwlthSptiiali,t, teit~fied his test- 

inc found radiation levclr ,\ith>n Fedcral au>debnrs ~ermlttrd 0 0  mjlli- - - 
watts per square centimeter permitted: 9 milliwatts per square centi- 
mctcr found). but admitted some of the information his repon was 
based on was given by Phone Company personnel and that machines 
were not workinrr exccDt for his testina Dumose. . . .. . 

Dr. Zaret testified that in his field of ophthalmology, he performed 
studics for various departments of the U.S. Government on theeffects 
of exposure of microwaves on the ape, primates, elc. Dr. Zaret testified 
that thestandard acceptedby the Federal Government had becomevoid 
in 1971 and revalidx~d without funher study in 1973: that Sorlct rtan- 
dard is around 1 . W  limes less ihan U S .  standard and that studies in- 
volving microwaves and apes showed some monkeys were being killed 
at lower intensity than anticipated. Dr. Zaret stated, in answer to a 
hypothetical question incorporating claimant's work history, activities 
and autoosv fmdinas. that claimant suffered an extreme case of micro- . . . . 
wave or radiowavesickness which resulted ultimately in his death. Dr. 
Zarn stated direct action is one of the two ways microwave radiation 
canproduce the kind ofbrain damage claimantcxhibitcd andsaid there 
aresoviet and American studies documcntine this. Dr. Zarct, on retes- - 
timony, stated that while claimant's physician's diagnoses were similar 
in somedeereeto other conditions. heaereed with Dr. Gcllcr's findinas - - 
of degencrmivrdisc~scaltributed in somc form to microwave erposure. 

Dr. Michaelron testified that hc b a Doctor of Vclcrinaw Mrdicinc 
and aProfesrorof Radiation. Biology and Biophysics; that based on his 
research with the biologic effect of microwave exposure that there is no 
reason to believe there is a cuusc/effect relationship between thegjjury 
and microwave frequency exposure. Dr. Michaelson stated safety fac- 
tor standards were based on some information rclated to functional 
change in animals and said that his opinion was based on his review of 
thaw records and depositions made available to him. Dr. Michaelson 
testified hc disagreed with the fmdingr of the Bureau of Radiological 
Health which analyzed and criticized his findings because of lack of 
adequate evidence to substantiate the condusionr. 

i)r. Hendon testified hereviewed claimant's records and concluded 
that he suffered from retinitis pigmentosa and pre-senile dementia, 
probably Abheimer'r Disease. Dr. Hendon stated that based on his 
reading and research work, he finds no material indicating a relation- 
ship between microwave exposure and Alzheimer's Diswe or cataract 
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Ironroruedfromp. 5) 
formation or causal relationship between claimant'r work and his 
disabilitvor death. Dr. Hendon stated he was associated at sameschool 
as Dr. Michaclson; wassuggested by him asaconsultant in thecaseand 
haddiscusred it with himorior to testifvineand admitted he had nooer- . - 
sonal exposure to people who were alleging exposure to or damage from 
microwaver. 

Dr. Tylcr testified that he is qualified in radiobiology as a specialist; 
that he reviewed all records made available to him and agreed with 
autopsy report whichgave immediate cause ofdeath as bilaterallower, 
low bronchial pneumonia with secondam findinns of ore-senile demen- - .  
ti?., retinitis &mentora and generalized arteriosclerosis. Dr. Tyler 

'stated that retinitis pigmenlosa is found with some deccnerative dis- . - 
eases of the brain but he found no mcdicalliteraturc associating it with 
pre-senile dementia: that he l i d s  no relationship between claimant's 
microwave exposurc and dircacs found and that hc disagrees with Dr. 
Zaret'rdiagnonr. Dr.Tyla slated that his clinical imprerrion was claim- 
ant had ~lrhtimer's Disease although it was possible therc were two 
other types ofbrain diseasesimilar to theabove. Dr. Tyler admitted that 
thae  was a bwk in print critical of himself and accusing him of con- 
ducting a coverup for Defense Department in relation to microwave ex- 
posureand that Dr. Geller, a neurologist, didnot diagnosis Alzheimer's 
Disease in the claimant. Dr. Michaelson, on retestimony, identified 
studies done by an ad hoc review committee on which he sat which 
found part of Dr. Zaret's experiments as adequate and pan not well 
done. Dr. Michaelson admitted that he had been contacted by 
claimant's widow and had recommended that claimant's attending 
physician would be in best position to give an answer as to causal rela- 
tionship. 

Upon review the Board Panel finds based on the entire record and 
particularly the testimony of D. Rieu and Drs. Santillo and Zaret. thnt 
there was a direct causal relationship between decedent's exposure to 
microwave radiation during his employment and his subsequent dis- 
ability all of which ultimately resulted in his death. The Board Panel 
furlher tiids that the decedent sustained an occupational microwave 
radiation disease within the meaning of Section 3,  Subdivision 2. Para- 
graph 30 of the Workers' Compensation Law and that his death was 
causally related to his occupation. 

Accordingly, the Workers' Compensation Law Judge (Referee) deci- 
sion tided 6/18/80 is AFFIRMED and the case is continued. 

All concur. 
Francis J. Griffin DanielJ. Higgins FerdinandT remiti 
Workers' Compensation Board 
New York City February26,1981 
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Witnesses a t  the Yannon 
Worken' Compensalion Board Hearings 

(In order of appearance.) 
Dr. Alfredo Santillo, Staten Island, New York 
Dr. Alice Shancr, Medical Specialist, New York Telephone Company 

~ ~ 

Daniel Rieu. Rzdian~an. Neu York Telcpl~one Cumpan! 
Robert Vuono. Scnior Stalf Engineer. NCH York TelcphoncComp~ny 
Charles Hinson, Service Foreman, New York Telcphonc Company 
Olgerts Tamuz, Bureau of Radiological Health. White Plains 

Regional Office. New York State Department of Health 
Dr. Milton Zaret. Scarsdale, Ncw York 
Dr. Sol Michaclson, Professor of Radiation Biology and Biophysics. 

University of Rochester 
Dr. Robert Hcmdon, Center for Brain Research. University of 

Rochester 
Dr. Paul Tyler, Director of Armed Forces Radiobiology Research 

Instilutc 

Collecting information o n  current a n d  past cases involving 
microwave radiation is difficult: most defendant companies 
and plaintiff attorneys refuse to  comment on  on-going litiga- 
tion, and many cases are settled out of  court, leaving few 
records. Filed complaints are a matter of public record and 
many plaintiffs and defendants were willing to  confirm of- 
ficial details. 

A spokeswoman for Western Electric, which has threecases 
pending, issued a statement to  Microwave News, stating in 
pan:  "We will defend ourselves, and deny the equipment was 
hazardous and that the equipment caused the injury," She 
would not comment, however, on  the Imoto case, which was 
settled o u t  of  court, saying that this was company policy for 
cases where more than one company was involved. 

The litigation survey presented below was collected during 
the last couple o f  months. While we have n o  reason to  doubt 
i:saccnracy, hecauseof thesecrecy surrounding these matters, 
we advise the interested reader to  check with theattorneys and 
corporations listed in the appended directories. 

Air Baf f i c  Controllers: Young has settled four claims of  air 
traffic controllers with job-related cataracts under the Federal 
Employees' Compensation Act, winning substantial awards. 
Eight more cases are pending, seven cataract injuries and one 
non-operable eye disability. Young's clients are from all over 
the country. 

Ovens: 'Ibo women, who claim t o  have been burned by a 
microwave oven while working in a restaurant in Spokane, 
Washington, are suing Litton for $3 million. They are 
represented b y  Deglow and BeIli. 

Moscow: A number o f  suits have been filed against the US 
government over the irradiation of  the  US embassy in 
Moscow. n o  attorneys believed t o  be handling someof these 
cases are Hills (see Microwave News, January 1981) and Peery. 

Radar: Snits over microwav~-related injuries are the most 
common type of  litigation. Among the plaintiffs wereand are: 

Robert Barbec, a farmer radar repairman with calaracts, rcpre- 
scnted by Leavitt. filed a complaint against Bendix. GE, Raytheon. 
and RCAin federal court in Nevada in November 1979, andogainst 
Wcstcrn Electric in March 1980. Barbcc is rceking SSM).000 in dam- . 
ages and $5 million in punitive damages. 

Stanley Burgis, a former M-33 radar technician represented by 
Stopford, alleges microwave-induced cataracts and rctinadamagc 
in a products' liability claim against Western Eleclric filed in Penn- 
sylvaniastate court in summer 1980 (later moved to federal court in 
eastern Pennsylvania). According to Stopford, Burgis is now blind. 

Robert Engell, a TACANradarrepairman from 1964 to 1975, repre- 
sented by Moller and Shafner, alleges microwave-induced pan- 
creaticcancer andendocrinedisorders. The $4.5 million suit against 
General Dynamics, I l T ,  Raytheon, Rockwell, Teledyne, and 
Varian war filed in federal court in Hartford in 1977 and is still in 
discovery. A jury trial is due to begin soon. 

William Farnham. re~rcsented by Ellison. allenes microwave- - 
induced cataracts sustained aboard USAF aircraft in a complaint 
against Hushes, Northrofl, and Rockwell filed in slatecoun inSan . 
Francisco in October 1978. 
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Leo Foley, represented by Ellison, allcges radar induced cataracts 
while aboard an EC-I21 constellation in a complaint against GE. 
Hazeltinc. Hughes, Lockheed, Philco-Ford, Raytheon and 
Telerad-Lionel filed in state coun in Sacramento in April 1979. 

Tobias Imoto, a former radar maintenance man represented by 
Davidson, settled a case out of coun against GE, Raytheon. and . 
Western Electric, alleging cataracts as well as skin and brain 
disorders. 

Roy Josey, represented by Sweeney, developed bilateral posterior 
subcapsular cataracts after working on radar development at  Elgin 
AFB for Bcndii. The AF settled out of coun for S171,WO in 1971, 

'with Bcndix making a substantial contribution. Josey also won a 
workers' compensation claim for about $20,WO. Five years later 
Josey, aged 38, died of a brain tumor. 

Ronald Karras, a former radar repairman represented by Phillips, 
rufferr from multiple, serious injuries. While there are repons that 
thia rare was just settled out ofcoun,  rcpeatcd calls to Phillips for 
confirmation were not returned. . 

JosephKerch, apilot for Air America from June 1965 to June 1974, 
has acascrepresented by Shafner bcforcaDepartment ofLabor ad- 
ministrative law judge alleging a radiant energy cataract as well as 
hearing loss. Briefs were filed in Dcccmbcr 1980. 

'Glenn Lough, reprcscnted by Ellison, alleges radar-induced 
cataracts in acomplaint filed against I n ,  RayIheon. Sperry Rand. 
and Western Electric in state coun in San Francisco in late 1978. 

Don 'IUmer, represented by Ellison, alleges cataracts sustained 
aboard US aircraft in a complaint against Hughes. Lockhecd, 
McDonnell Douglas, and Northrop filed in statecourt in San Fran- 
cisco in May 1978. The case has since been moved to Los Angelcs. 

In addition, Spears has just abandoned a case against RCA and 
Western Electric, alleging radar-induced ocular damage. Leonard 
and Lyons are both considering bringing legal action. Leonard repre- 
sents a former B-47 crew chief, who believes he was badly injured by 
an electronic countermeasure jamming device. Lyons's client is a 
former EC-121 radar operator, who has assorted serious injuries. 

Lyons is interested in forming a bar group for the attorneys reprerent- 
ing the victims of radar and microwave injuries. 

CORPORATE DEFENDANTS IN MICROWAVE CASES 
Air Americn Lockhecd 
Bendix McDonnell Douglas Aircraft 
Ford Motor (Philco Division) Northrop Aviation 
General Dynamics RCA 
General Electric Raythcon 
Hazeltine Rockwell International 
Hughes Aircraft Sperry Rand 
I n  ( I n  Electron 'IUbe Division) Teledync 
Lionel (Telerad Division) Varian Associates 
Litton Western Electric 

DIRECTORY OF PLAINTIFF ATTORNEYS WORKING ON MICROWAVE CASES 

Melvin Belli John Parker Hills David J. Paully Michael Spears 
722 Montgomery Street PO Box 186 56 Bay Street Swofford. Proliakoff, Spears & 
San Francisco, CA 94111 Upper Marlboro. MD 20870 Staten Island. NY 10301 Skccn 
(415) 981-1849 (301) 627-8170 (212) 447-6820 251 Magnolia Street 

Spartanburg, SC 29301 

Keith Davidron 
Louis Davidron & Associates 
111 West Washington Street 
Chicago. IL 64602 
(312) 372-5124 

Riner E. Deglow 
The Grace Building 
North 901 Adams 
Spokane. WA 92201 
(509) 328-6770 

Seymour L. Ellison 
1005-1045 Sansome Street 
San Francisco, CA 9411 1 
(415) 392-1884 

Brent E. Leavitt 18031 582-5472 
Leavitt, Graves & Leavitt 
229 Las Vegas Boulevard South 
Las Vegns, NV 89101 
(702) 384-3963 

Richard Leonard 
Leonard. Prolman & Leonard 
5 Prospect Street 
Nashua, NH 03060 
(603) 8836928 

James F. Lyons 
Nixon, Nixon. Lyons & Douglas 
225 Main Street 
PO Box 368 

Charles E. Peery 
Preston, Thorgrimson, Ellis & 

Holman 
2W0 IBM Building 
Seattle. WA 98101 
(206) 623-7580 

John Phillips 
180 North LaSalle Street 
Room 2630 
Chicago, IL 60601 
(312) 3464262 

Bonncrs Ferry. ID 83805 
(208) 267-3133 Matthew Shafner 

Jeffrey M. Stopford 
Litvin, Blumberg, Matusow & 

Young 
210 West Washington Square 
~hiladeiphia, PA 19106 
(215) 9254500 

t 

John E. Sweeney 
800 West First Street 
Plara Level 
Los Angeles. CA KO12 
(213) 6200401 

O'Brien, Shafner, Bartinik, Robert G. Young 
Angclo Gucciardo Marc Molltr Stuart & Kelly Webb, Young, Daniel & Murphy 
Israel, Adler, Ronca & Gucciardo Kreindler & Kreindler Bridge Street at Route One 1901 Peachtree Center, Cain Tower 
I64 Broadway 99 Park Avenue PO Drawer 929 229 Peachtree Street, NE 
New York, NY 10038 New York, NY I0016 Groton, CT 06340 Atlanta, GA 30303 
(212) 227-1350 (212) 687-8181 (203) 445-2463 (404) 522-8041 
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PUBLICATIONS SHORT COURSES 

BOOKS 
A.J. Baden Fuller, Microwaves, An Introduction to Micro- 

wave Theory and Techniques, second edition (Elmsford, NY: 
Pergamon), 1979,326 pp., $30 hardbound, $13 paperback. 
This revised ondewpondededirion now includes up-to-date in- 

formarion 011 semiconductor oscillations and amplifiers as 
well os a chapter on stripline devices. ., 

Charles Panati and Michael Hudson, The Silent Intruder, 
Strrviving the Rodiation Age (Boston, MA: Houghton Mif- 
fin), 1981,208 pp., $9.95 
Using a question and answer format, Ponati, a rodintion 
health physicist ond former Newsweek science editor, and 
Hudson, a Newsweek staffer, discuss the various types of 
rodintion and their heoltlt effects. A chopteron RFnndmicra- 
Ivoves ond one on E L F  review some of the work of Adey, 
Becker, Frey, Morho, Schwon, andZoret in longuagegasi[y oc- 
cessible to a general audience. 

REPORTS AND PERIODICALS 
BRH 

Carl I. Vassar, Jr., et al., Report of Stole ondLocalRodiolog- 
icalHeolth Pmgroms, Fiscal Year 1979, Bureau of Radiological 
Health, October 1980, No. FDA 81-8034. 

ELF 
Roland J. Starkey, Jr., "The Renaissance in Submarine 

Communications, Part 111, TheELFOdyssey 1958-1979," Mili- 
tary Electronics/Counlerme~res, January 1981, p. 26. 

Ovens 
"Microwave Ovens," Commer Reports, March 1981, p. 

128. A feature report including brond nome ratings. 

Power Lines 
John A. Molino, et al., PsychoacouticEvaluotion of T r m -  

mission Line Audible Noise: Building Atlenunlion Effects, 
Methodology Comparison, and Field Study Feasibility, Janu- 
ary 1, 1979 to December 31, 1979, Volume 1, Department of 
Energy, No. DOE/RA/29323-1. 

Stephen Shoenholz, Joel Ray, "High Power Lines," Bulletin 
of the Atomic Scientists, February 1981, p. 59. An exchange 
about an earlier article by Roy. 

RF Heaters 
Guide for Submission of Informotion on IndutriolRodio- 

frequency Dielectric Heater and Sealer Equipment Pursuant to 
21 CFR IW2.10 and IW2.12, Bureau of Radiological Health, 
November 1980, FDA 81-8137. 

Report on the Survey of Radiofrequency Heaters, En- 
vironmental Health Directorate, Health Protection Branch, Ot- 
tawa, 1980,80-EHD-47. Available from the Information Diec- 

* May 5-8, Modem Antenna Meosuremeny Holiday Inn of 
Bethesda, MD. Contact: Technology Service Corporation, 
8555 16th Street, Silver Spring, MD 2W10, (301) 565-2870 or 
2950 31st Street, Santa Monica, CA90105, (213) 450-9755. Fee: 
$525. 

* May 27-29, Microwove Technology and Applicotions for In- 
dustry, Central New Jersey, Center for Professional Advance- 
ment, in conjunction with the International Microwave Power 
Institute. Contact: Mrs. Edith Webb, P.O. Box964, Thecenter 
for Professional Advancement, East Bmnswick, NJ 08816, 
(201) 249-14M). Fee: $390 for two days, $560 for three days. 

* June 9, Mensurements for Microwave Sofety and Compli- 
ance, Royal York Hotel, Toronto (immediately prior to the In- 
ternational Microwave Power Institute annual meeting). Con- 
tact: IMPI, 211 East 43rd Street, New York, NY 10017, (212) 
867-4659. Fee: $125 IMP1 members, $150 non-members. 

* July 6-8, Dingnosticand Thernpeulic Applicotions of Micro- 
wave Teclmology, George Washington University. Contact: 
Continuing Engineering Education Program at GWU, Wash- 
ington, DC 20052, (202) 676-6106 or (800) 424-9773 toll free. 
Fee: $595. 

* August 17-21, Ultrnsound, Microwaves, Loser; ond U h -  
violet' Biopl~ysicol and Biological Basis, Applications, and 
Hazards in Medicine ond Industry, Massachusetts Institute of 
Technology. Contact: Office of the Summer Session, Room 
E19-356, MIT, Cambridge, MA 02139. Fee: $725. 

torate, Minister of National Health and Welfare, Brooke Clax- 
ton Building, Ottawa, KIA OK9. 

VDTs 
Colin Mackay, Humon Foctors Aspects of Visuol Displny 

Unit Operotion, Health and Safety Executive, London (UK): 
Her Majesty's Stationery Office, 1980. 

. . 

Navy May Scrap Project ELF 
(conri,zrredfrornp. I )  
Weinherger. Crutchfield said that the decision was based on 
the advice of Chief of Naval Operations Thomas Haydard. A 
spokesman for the Navy would only say that the Secretary of 
the Navy had sent his recommendation to the Secretary of 
Defense, and that the final decision would be made by the 
President. 

In a 1979 report, the General Accounting Office recom- 
mended that the project bescrapped. And in its FY8l Depirt- 
men1 of Defense authorization last August, Congress required 
the President to report back on the Administration'splans for 
the deployment of Project ELF or its cancellation by April I ,  
1981. 

More than $100 million have been spent on the ELFproject, 
and another $500 million would be needed to complete it. 
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Adjourned-All Parties Silent 
After one day of a iury trial, in which two legal secretaries sought damages 

I I1 
\ 

for radiation-induced cataracts from an ~ m a n a  microwave oven, the attor- 
nies for both sides aereed to an adiournment. None of the oarties would com- 

. 

1 

- 
ment on the resolution of the case. 

According to the clerk at the US District Court in Providence, RI, a "con- 
sent decree was entered for the defendant on March 22, and the case was dis- 
missed!' But no further details on the nature of the agreement could be 
discovered. 

Mark Decof of Decof and Grim in Providence, RI, representing the plain- 
tiffs, refused to discuss the case. SteveGustafson, general counsel for Amana 

I 

1 

1 
i l l ,  

Refrigeration Co. in Amana, IA, would only say that i t  was "company policy 
not to discuss litination. es~eciallv litination of this tvue." 

~ l , l  I/ I 
I ~ I I ~ ~ I I I ~  

Dolores ~elses io  and Lynn $inella had been seeking $3 million from 

jI 111' 1 1  

Amana; they claimed they had developed cataracts from microwave radiation 
leaking from a Radarance oven. (See MIVN. Novembcr 1981.) Delsesto had 

//:I 
'I I 

1 1 1 ~  11'0ill 

two cataracts and  inel el la one. ' ~ r .  ~ i l t o n  Zaret, an ophthalmologist in 
Scarsdale, NY, had concurred with another diagnosis that the cataracts bad 
been caused by "radiant energy." 

The two women, both in their 303, worked as legal secretaries for the firm 
of Adler, Pollack and Sheehan in Providence. The lunch room at the office 
had an Amana oven, Model RR-4D operating at 2450 MHz and purchased in 
1975. The employees had assigned seats in the room. with Delsesto and 
Spinella closest to the oven. 

The oven was tested for leaks by Dr. Marc Ricbman of the mechanical 
engineering department at Brown University. His measurements indicated 

(confinuedp. 8) 

I/ 

/I/ lI 
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1 '  

NMR Indicates Rabbit's Lens May Be 
Wrong Model for Human Lens 

I l l ,  

The biochemistry of the rabbit's eye is significantly different from that of 
the human eye, aciordint: to recent studies of phosphorus-containing metab- 
olites in the lens. The findinrs could have a ~rofound im~ac t  on the studv of - 
cataract formation due to microwave radiaGon. 

Usingphosphorus-31 nuclearmagnetic resonance (NMR), researchers from 
the Chicago College of Osteopathic Medicine have studied the enzymatic pro- 
cesses that regulate the metabolism of the lens. They conclude: "Overall re- 
sults indicate that the cat and dog lenses most closely resemble the human lens 
in that thev have the fewest number of sienificant metabolite differences. folir - 
and three respectively, relative to the human. The rabbit and cow lenses are I the least similar to the human with 10 and 12 significant metabolite diffar- 

Microwave News is conductina a survey of micro- --,.. .-.--. ,:.."r.. ,. CL'L*.,, ICI,,LCLL"L,J. wave-related litigation. if  you have already received 
our questionnaire, please return your completed Rabbits' tenses have long been used to study cataract formation in humans. 
fnm soon ar n o r s i h ~ ~  ifvnll ~ ~ , , ~ d ~ i k ~ t a  nartici. DrS. Stepheq Kopp, Thomas Glonek and Jack Greiner report in the March 26 r....-.-. .. ,-- ~ ~- 

pate, please contact us for more information. Survey ( Science that, their previous studies had indicated a pronounced difference be- 
results will appear in the newsletter this spring. tween rabblt and human lenses-greater than they had anticipated-and 

I - 
(confinuedp. 8) 



OSHA Stops Enforcement of RF IMW Hazards director of the state's Radiation Regulatory Agency, Charles 
Tedford, "won't necessarily be the same as Massachusetts'." 

According to new enforcement guidelines. Occupational 
Safety and Health Administration (OSHA) inspectors can no 
longer issue citations to companies for exposing their workers Guidelines for Exposure to NMR Systems 
to radiofrequency and microwave (RF/hl\V) fields of grcater The Bureau of Radiological Henltli (BRH) has issued 
than 10 mW/cmZ. 

New instructions, dated March 17, from OSHA's Office of 
Compliance Programming and approved by OSHA Adminis- 
trator Thorne Auchter specify that the general duty clause 
"may not be used to enforce 'should' standards." The 
I0 mW/cm2 RF/MW standard was found to be an "ad- 
vjsory" or a "should" standard in the Swimline Corporation 
case (decided in 1975 and affirmed in 1977) and, as such, was 
ruled unenforceable. Occupational standards for RF/MW 
are therefore in limbo; the 10 mW/cml standard is unen- 
forceable and OSHA will not enforce the standard under the 
general duty clause. 

The general duty clause is Section 5(a)(l) of the Occupa- 
tional Safety and Health Act, which provides that each em- 
ployer shall furnish employees with a work place that is free of 

guidelines to help evaluate The risks from nuclear magnetic 
resonance (NMR) devices in clinical trials. Exposure below 
the following levels is believed to be free of unacceptable risk. 
Static (DC) MagneticFields: Whole or partial body exposures 
of 2 tesla. Time-Varying Magnetic Fields: Whole or partial 
body exposures of 3 tesla/second. Rodiofequer~cy Elec- 
tromagnetic Fields: Exposure to RF fields that result in a 
specific absorption rate (SAR) that exceeds 0.4 W/Kg as 
averaged over the whole body or 2 W/Kg as averaged overany 
one gram of tissue. 

Under Food and Drug Administration (FDA) rules, 
medical devices can qualify for an investigational device ex- 
emption (IDE) for use in trials if they do not present a "signif- 
icant risk." By meeting these new BRH guidelines, NMR de- 
vices can win exemntion from a local institutional review . . 

kccognized hazards. board. A finding of iignificant risk does not mean the device 
Officials at OSHA confirmed that the enforcement ofnon- is too hazardous for clinical trials. onlv that an IDE must be 

ionizing radiation standards was now "up in the air." Harold 
Engel ofthe Solicitor's Office raid that OSHA was in thepro- 
cess of deleting all "sboutd" standards and that the effort 
could be accomplished in about a year. Work on a new stan- 
dard continues; a spokesman from the Office of Physical 
Agents Standards said that the estimated schedule for 
publishing anadvanced notice of proposed rule making in the 
FederalRegister is now the early fall. 

Massachusetts Proposed Standard Delayed 
The Massachusetts ad hoc committee on radiofrequency/ 

microwave radiation has delayed issuing its draft guideline for 
general public exposures. At aMarch 26 meeting, thecommit- 
tee extended the peer review period for its working draft 90 
days to June 15 and cancelled a public hearing scheduled for 

suhmitted to the FDA for approval. 
- 

BRH's Dr. Whit Athey explained that the guidelines "are 
not m x n t  to be general safety standards!' They simply indi- 
cate permissible levels for clinical trials, he said. 

The guidelines are modeled after those recently published 
by Professor Thomas Budinger of the University of Califor- 
nia, Berkeley ("Nuclear Magnetic Resonance (NMR) In Vivo 
Studies: Known Thresholds for Health Effects," Journal of 
Computer Assisted Tomography, 5, 800, 1981), and by the 
National Radiological Protection Board (NRPB) ("Exposure 
to Nuclear Magnetic Resonance Clinical Imaging," Radiog- 
raphy, 47, 258, 1981). The BRH proposal for time varying 
magnetic fields is more stringent than that of the NRPB, 
which recommends a limit of 20 tesla per second for pulses of 
10 msec or less. BRH's Athey explained that the bureau had 
opted to set one level to cover all contingencies, including - 

April 29. Release of an official draft is now tentatively set for virintions in waveforms and repetition rates. 
late August, with public hearings to follow in the fall. l'he guideline for partial body exposure to RF fields is 

The euidelinc sets a 200 uW/cmz limit for oublic exoosure strictrr than the uew ANSI standard which snrcifirq an allow- 
to 30-%I0 MHz radiation, more stringent by'a factor bf five 
than the new ANSl standard. Like its ANSl countemart. the 
Massachusetts draft is frequency dependent, with highe; ex- 
posure limits at other frequencies. (See MWN MMar 1982.) 

According to Robert Watkins of the state's Radiation Con- 
trol Program, the 20 or so comments received so far are gen- 
erally favorable. The Canadian Department of Health and 
Welfare has suggested a safety factor of 10, while a couple of 
reviewers have recommended adopting ANSI's 1 mW/cmz 
limit. The largest number of comments have addressed regis- 
tration and exemption issues. 

In a telephone interview, Professor A.W. Guy of the Uni- 
versity of Washington, Seattle, said that the Massachusetts 
plan for combining a lower exposure limit with a longer 
averaging time for measuring exposures was a "clever" way 
of dealing with the chronic exposure problem. GUY chaired 
the panecthat drafted the ~ ~ W ' A N S I  siandard. 

Several experts contacted by Micro~vave News feared that 
the ~assachusetts action was part of a trend toward inde- 
pendent state and local regulation which could create prob- 
lems for manufacturing and comrnunieations companies. In 
fact, Arizona has begun work on a guideline that, said the 

~~ ~ ~~~-~~ -r- -  ~ 

able SAR of 8 W/Kg. BRH notes that the ANSI standard is 
"based on the assumption that the far-fieldor near-field ex- 
posure produces a localized maximum in SAR!' But in the 
case of NMRcoils, "the peak SAR is deposited regionally in a 
layer of near-surface tissue that extends completely around 
the body. Therefore, a lower level of 2 W/Kg was chosen as 
the limit on peak SAR to prevent overloading the thermoreg- 
ulatnry system in any region of the body." 

A number of NMR clinical trials are underway across the 
country. To date, there have been no reports of unanticipated 
effects from use of the machines. 

For a copy of the guidelines contact: Robert Phillips, 
HFX-464, BRH, Rockville, MD 20857, (301) 443-3426. See 
also: 47 FR 11972, March 19, 1982. 

Bioeffects Literature Digest Published 
The National Telecommunications and Information Ad- 

ministration (NTIA) tias resumed publication of its quarterly 
com~ilation of the bioeffects iiteratur~.. tliolrrpical Effecrs of 
~on-lonizing Electromagnetic ~adia t i in :  A igesibf cur- 
rent Literature. This issue, Volume VI No. l, covers July- 
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Seotember 1981 and is the first to aonear since work on the 
digest was suspended in September 1980 (after Volume V No. 
1) because of lack offunds. A catch-uo volume for the inter- 
vening period, ending June 1981, is at  th& printer now and 
should be available soon. Volume 6 No. 2 1s due out in June. 

The digest includes full citations and abstracts for current 
research as well as author and subject indexes. Continued 
publication of the series, which began in 1974, is very uncer- 
tain. There are no funds for it in the present NTIA budget. 

The new volume is available from the National Technical 
Information Service (NTIS), Springfield, VA 22161. At  press 
time its NTIS accession number and price had not been 
assigned, but it can be ordered by its NTIA number, 
NTIA-CR-81-15. For more information contact: Eugene 

- ~ -~ 

In Vlvo Animal Physiology and Pnthophysiology: Dr. Frank M. 
Sulrman; State University of New York at Binghamton, Bingham- 
ton, NY: $134,161; 3 years; Effects of Electromagnetic Fields on Cir- 
cadian Rhythms. 

Animaland HumsnNcurobiology: Dr. AmosG. Gona; Universityof 
Medicine and Dentistry of New Jersey, Newark, NJ; $118,306; 3 
years; Effects of 60 HzElectric and Magnetic Fields on the Develop- 
ing Rat Brain. Dr. Jonathan R. Wolpaw; New York State Department 
of Heaith. Albany, NY: $251,785: 3 years; Chronic EffecLs of 60 Hz 
Electric and Magnetic Fields on Primate Central Nervous System 
Function. Dr. KiaugPeter Ossenkopp; University of Western On- 
tario, London, Ontario; $32,993; 2 years; ELF Low Intensity 
Magnctic Fields and Epilepsy. 

Zucker, acting executivesecretary of  ERMAC, NTIA, 1325 G 
Street, NW, Washington, DC 20005, (202) 724-3323. 

Power Line Studies Chosen in NY 
The New York State Overhead Power Lines Project's 

Scientific Advisory Panel has recommended funding 15 
studies on the health effects of power line radiation. These 
two- and three-year studies will receive the bulk of  the pro- 
iect's $3.5 million research budaet. 

The panel will initiate two o s e r  efforts t o  confirm and to 
replicate Dr. Nancy Wertheimer's epidemiological study that 
found a correlation between 60 Hz magnetic fields and the in- 
cidence of childhood cancer. ("Electrical Wiring Configura- 
tions and Childhood Cancer," American Journol of Epidem- 
ioloev. 109. 273,1979.) First, $25.000 will be allocated to nut . . 
~ertheimer's data into a machine-readable format suitable 
for re-analysis. Second, the state will soon issue a request for 
proposals'for a replication study slated to cost about 
$500.000. 

 he advisory group has chosen three engineering experts 
to assist with the dosimetry in the various studies. They are: 
Dr. Don W. Deno of ~ e n e r a l  Electric Co., Pittsfield. MA; 
Dr. Stephen D. Umans of MIT, Cambridge, MA; and Dr. 
Anthony R. Valentino of Argonne National Laboratory, 
Argonne. IL. 

Dr. Maria Reichmanis, the scientific research coordinator 
for the project, resigned as of April 1. Michael Rampola of 
the state's Drpartment of  liealth will fill in until a replace- 
ment is found. 

Recornmerrded Awards 
Genelic. Cytogenetic. Teratogenic and Reproductive Studies: Dr. 
Maimon M. Cohen; University of Maryland School of Medicine, 
Baltimore, MD; $162.813; 2 years; In Vifro Oenetic Effecw of Els-  
lromagnetic Fields. Dr. Gordon K. Livingston; University of Utah 
Medical Center, Salt Lake City, UT: $151,088; 2 years; Reproductive 
Integrity of Mammalian Cells Exposed to 60 Hz Electromagnetic 
Fields. Dr. Arland L. Carsten; Brookhavcn National Laboratory, 
Upton, NY; S384.8W.3 years; Mutagenicity and Toxicity of Electric 
and Magnctic Fields. 

Cell and Organ Cultu~e Studies: Dr. Wendell D. Winters; University 
ofTexas Heaith Science Ccntcr. San Antonio, TX; $125.668: 2 ycars; 
Bioldgicai Functions of lmmunologicaiiy Rcactivc Human and Ca- - .  
nine Cells Influenced by i n  Vitro Exposures to Electric and Magnetic 
Fields. pr. Ross W. Gundersen; University of Wisconsin-Parkride, 
Kenosha, WI; $122,374; 3 years; Effects of 60 Hz Electromagnetic 
Fields on Calcium Efflux and Neurotransmitter Release. Dr. Prasan- 
la K. Basu; University of Taronto, Toronto, Ontario; S134.380; 2 
years; Biological Effects of Extremely Low Frequency Electric and 
Magnetic Fields on the Ocular Tissues; An In Vitro Study. Dr. Gideon 
A. Rodan; University of Connecticut Health Center School of Dental 
Medicine, Farmington, CT; $106,513; 2 years; Effect of 60 Hz Elec- 
tric and Magnetic Fields on Neural and Skeletal Cells in Culture. 

Animal and Human Behavior: Dr. John R. Thomas; Naval Medical 
Research Institute, Bethesda, MD; $110,390; 2 ycars; Investigation of 
Potential Behavioral Effects of Exposure to 60 Hz Electromagnetic 
Fields. Prof. Kurt Sahinger; Polytechnic lnstitutc of New York, 
Brooklyn. NY: $199,365; 3 years; Biological and Behavioral Effects 
of ELF. 

Multidisciplinary Human Studies with Controlled Exposure Condi- 
tions: Dr. ChadesGraham; Midwest Research Institute, KansasCity, 
MO; $375,000: 2 years; Influence of 60 Hz Fields on Human 
Behavior, Physiology and Biochemistry. 

Epidemiology of Human Populations: Dr. Samuel D. Kaplan: SRL 
International, Mcnlo Park. CA; $280.958; 2 ycars; Hirtorical Cohort 
Mortality Study of Electric Utility Workers Exposcd to Srrong Elec- 
tromagnetic ~ields 

Miscarriage Cluster in Toronto 
A cluster of miscarria~es among emolovees in Toronto's 

Old City Hall is being investigated by ;he Ontario govern- 
ment. In 1980-1981, 10out of 19 pregnant women working for 
the provincial hlinistry of  the Attorney-Gmeral had miscar- 
riares; the 10 included all four of the orernant women work- 
in<in.an office with two video display terminals (VDTs). All 
of the women used two photocopy machines located in a 
separate room. The ministry employs approximately 150 
women in the office comalex. 

At the attorney-genemi's request, thc Ontario Ministry of 
Health will soon a a ~ o i n t  Dr. John Harkins, a physician at the 
University of  oro onto, to determine if the ratio of miscar- 
riages to pregnancies is statistically significant and if further 
investigation is necessary. Meanwhile, the Ministry of Labor 
has tested the VDTs for radiation leaks andh5.s collected air 
samples from the offices to check for abnormal levels of 
ozone and toners and other potentially hazardous substances. 
According to aspokesman for the ~ in i ' s t ry  of Labor, Harkins 
could finish his investigation by early May. 

Union officials are not satisfied with the government ac- 
tion. Robert DeMatteo of the Ontario Public Service Em- 
ployees Union has called for a "thorough and truly inde- 
uendent investiaation to resolve office safetv issues." rather 
ihan a .'statisti& manipulation" that coulddismiss a poten- 
tial problem. At the Communications Workers of Canada, 
Gary Cwitco agreed that an epidemiology is needed, adding 
that "at this point simply testing the VDTs is not conclusive 
proof of their safety." US and Canadian government experts 
are of the opinion that the five other recently reported clusters 
of pregnancy problems among clerical workers were probably 
statistical suirks. (See MWN, November 1981 and January/ 
February 1982.) ' 

Dr. Anthonv Muc of the labor ministry's Radiation Protec- 
tion Service reported that the radiation- levels from the two 

MICRO WAVE NEWS April I982 


