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ELF: Leukemia (co,rti,raed front p. I ,  

magnetic fields, and continuously to low levels of non-ionizing 
electromagnetic radiation, it is imponant to know what risks, if 

i any, are entailed." TheLancer is a highly regarded British medi- 
' cal journal. 

Congenital Malformations 

A soon to be released paper from Sweden also questions the 
safety of occupational exposures to ELF fields. Dr. Stefan 
Nordstrom of the University of Umea and co-workers repon that 

; children born to men who workin high voltagesuhstations have an 
increased incidence of congenital malformations. The authors of 
the retrospective study hypothesize that "as a result of working in 
electrical fields in the switchyards, the employees' bodies andlor 
objects in the switchyards nre electrically charged and then dis- 
charged ... Cell disturbances, including chromosomal aberrations, 
may be caused by such chargesldischarges." They advise that 
while these results nre statistically significant, they are based on 
onlv a small number of cases. The oaoer is scheduled to be 
pudiished in the next issue of ~ioelect%na~netics.  

Commentine on these studies. Dr. Robert Becker saia, "Re- - 
searchers must stan doing epidemiologies." Interviews with 
manv other scientists indicated a growing consensus that more 
deta(1ed research must now be carried o u t ~ e c k e r ,  the author of 
Elecfronrap~.erism orrd Life (with Dr. Andrew Marino), believes . . 
that ELF fields L.an act as gtnsralized strcssors 3nd ~senbnn:crs of 
cell divisian. Under ccnain cunditions. thusc could cause in:llia. - 
nancies and developmental aberrations, he argues. 

A similar view is held by Dr. Clay Easterly of Oak Ridge 
National Laboratory in Tennessee, who has written a number of 
papers on the risks associated with magnetic fields. In 1981, he 
proposed a hypothesis to explain how magnetic fields could pro- 
mote cancer (rather than initiate it): magnetic fields mav alter cell 
replication and thus act as a stimuius f& the prnliferati& of latent 
tumor cells, leading to the development of malignant tumors. 

Other Recent Studies 

Last Julv, Dr. Samuel Milham. Jr.. reponed an association 
between leukemia and exposure to e~ectriE and magnetic fields 
among workers (seeMWN. JulyIAugust 1982). Milham's results 
were then confirmed by a research grnup at the University of 
Southern California (USC) with occupational cancer data for Los 
Angeles (seeMWN, December 1982). The USC study identified 
an increased risk of developing AML, especially among power . - - .  
linemen. 

With respect to the reneral population, in 1979, Dr. Nancy . . . 
Wcnhuimer and Ed Lcepcr reported :I corrclati.~n bctaccn u p t > -  

toelectric puwer lines and childliood :an;er. A similar study 
in Rhode 1slan-d failed to show such a relationship. howeve;. 
We~iheimer and Leeper recently extended their results, finding 
that AMFs were also associated with cancer in adults (seeMWN, 
Januaryk'ehmary 1983). And last year, a Swedish group found 
support for Wertheimer's original study using cancer statistics 
from Stockholm (see MWN, November 1982). 

In a speech delivered last May before the new series of cancer 
reoorts aowared, Dr. J.A. Bonnell concluded that there was no 
evidenceto contradict the view that electric fields were harmless 
up to transmission voltages of 400 kV, and probably for voltages 
as high as 800 kV. Dr. Bonnell, a medical adviser to the Central 
Electricity Generating B o d  in London, published his speech in 
the December issue of the Jotirnal of rlre Royal Sociery of 
Medicine. 

Phone calls to the Electric Power Research Institute in Palo 

Alto, CA, ehicll spons.lrs wmL. rcccsrcll on the biological ufl'~uts 
uf ELI: ilcldj for n ronsvntun~ of elr.ctri:al utilities, wcrc nut 
returned. 

NY Sponsors Research 

The New York State Deoanment of Health's Power 1 . i " ~ ~  
Project is in the midst of planning an epidemiolgical study of the 
relationship between €0 Hz electromagnetic fields and cancer in 
the gcneml population. Pre-proposals are due March 22. For more 
information, see the notice in the F e b r u a ~  18Sciencc (0.8931 or ,. , 
call (518) 474-4170. 

Last year the project announced an award to SRI International 
for an epidemiological study of electric utility workers but tile 
effort was suspended afterquestions were raised about the way the 
cohorts were defined (see MWN. November 1982). 

The New York project's Scientific Advisory Panel is also look- 
ing into the possibility of re-analyzing Wenheimer's data on 
childhood and adult cancer. The expert panel has hired Dr. Anne- 
mane Cmcetti, a New York-based conaultitnt in epidemiology, to 
advise them on the status of the date. 

The panel will meet March 27-28 in Albanv to review nre- 

ELF: Magnetic Fields ( , ~ t ~ r i , t ~ e d / r o , , i ~ .  I, 

generator of rectangular rvavcs with ;I pulsc duration ol0.5 mil- - - 
liseconds. Eggs were exposcd to magnetic fields of 0.12 mic- 
ro Tesla (uT). 1.2 uT and 12 uT. ( I  uT= 0.01 gauss. so these fields 
are equivalent to 1.2, 12 and 120 milligeuss) for 48 hours at 
frequencies of 10,100 and 1,000Hz. At the two higher frequencies 
and for each of the three intensities. Delgtdo repons significant 
malformations, especially in tlie nervous system and the heart. 

Deleado found the "most marked and uniform effects on em- 
hryolo~ical development" at 100 Hz and 1.2 uT. Under these 
conditions, microscopic analysis indicated "drastic" changes in 
tissue structure: "There was little cellular differentiation, and a 
lack of oreanization of cells. without mutual cohesion. resulted in 
a fragile tissue ..." He deducesthat themechanism of actionof the 
ELF maenetic fields is "slow and cumulative." and that "em- 

u 

bryonic organs reacted with different sensitivity" to the different 
panmeters of the field. He finds that any thermal effects were 
"minimal and may be disregarded." Delgado ako  maintains that 
he observed frequency and power windows because embryos 
exposed to fields of 100 Hz and 12 uT were less developed than 
those exposed to higher and lower frequencies and intensities. 

Skepticism Until Replication * 
Most scientists interviewed about Delgado's paper found it 

difficult to believe that such weak magnetic fields could have so 
profound an effect. For instance, Dr. Lionel Jaffe of Purdue 
University said that he viewed the results with extreme skepticism 

MICROWAVENEIVS ia publislled rnontlrly, except in January and 
July e ISSN 0275-6595 e PO Box 1799, G m d  Ccntral Station . New York, NY 10163 * (212) 794-9633 . Editor Louis. 
Slesin. Ph.D., Associate Editoc Marthn Zybko . Subscription: 
$200 per year (overseas $235) . Copyright 1983 by Louis 
Sleain Reproduction in any farm is forbidden without written 
permission. 
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because the fields weresosmall. "I don't believe it, I can't believe definitely be followed up." Athey said no one at the center was 
it," he said. In a paper published in 1979, Jaffe reported measur- doine anv similar ex~eriments. 

~~ ~ - ,  
ing 11~1rsra1 currents inside chick embryos that \sure much larger Dr. C x l  Bla:kn~an, one oiBcrm;!n's L.JIIL.;:~IIL.s ill the Iil'A Ilh 
th;~t thusc induced By the magneuc field applied by Dslgado. \\ho 1s acll  knoan fur his \\ark t h d t  shur,, winduu r.lfc~.t, in thc 

In contrast to Delgado's fields of 1.204 milligauss, the earth's 
magnetic field is about 0.5 gauss or 500 milligauss, though it is 
neither an alternating nor a pulsed field. 

Dr. Ezra Berman, an expert in tentology at EPA's Health 
Research Laboratory in Research Triangle Park, NC, said Del- 
gado's results were "very interesting" but Berman was not sure 
"what was goingon."There appears to be a "very stmng effect," 
he said, but the data do not support the conclusion that there is a 
frequency or intensity window. Berman said that he would like to 
see the experiment run with more eggs in order to clarify the 
statistics; in addition, he wants moredetails about the way theeggs 
\yere handled in the course of the study. 

Another terntologist, Dr. Joe Lary of the National Institute for 
Occupational Safety and Health (NIOSH) also expressed concern 
over Delgado's findings, but added that he was not convinced 
Delgado had obsen-ed abnormalities. The fields might have 
caused a retardation in development, he said. "Theonly way to be 
sure," L a y  added, "is to allow the chicks to hatch." 

All the teratologists contacted by Microwave News agreed that 
there were verv few studies on the effects of oulsed fields on 

efflux of calcium from bnin tissue at ELF frequencies, said that a 
definitive view would have to wait until another lab repeated 
Dclgado'sexpsrin~cnt. But 11s r~ i r l t I~ : ! t  \~ .p  lusr I ~ . v ~ ~ I c f i ~ ~ t s ~ . c r e  
p,,~iit~lc: "P:oplc in this field tcnd tu think tlrdt biolugtc:,l uiicas 
&e caused by intensities that are comparable to those caused by 
gross heating; yet biological systems, in their natural state, seem 
to be sensitive to very low electrical and magnetic fields." As 
examples, Blackman cited the extreme sensitivity of newts, mice 
and salamanders to magnetic fields and sharks and skates to 
electric fields. 

Pulse Rise Time 

EPA's Tell wonders why more scientists are not attempting to 
repeat Delgado's experiment. In a telephone interview, he said 
that one of his colleagues in Sweden has tried but failed to obtain 
the same results. Although Delgado does not cite the rise time of 
the pulses he used, Tell has discovered them to be very sharp: 1.5 
microseconds. The Swedish researcher used a longerrise time and 
that mav have been an imnortant difference. Tell said. Mean- 

embryonic development. The vast majority of experiments have while, &strated by the inaciionof others,  ellh has astudent tying 
used continuous wave radiation -- most at 27 MHz and 2450 to reolicate the ex~eriment as D ~ R  of an inde~endent studv course. 
MHz. One exception is an experiment by Czech researcher Dr. ~ k l l  points o;t that if fjelgadoss finiings are &e, their 
Hana Patkova, who found "an unfavorable effect" on the. em- significance is enormous. They would affect a host of different 
bryonic development of mice after exposing them to a pulsed 300 technologies: examples mnge from nuclear magnetic resonance 
Hz field (see MLVN, Janua~vlFebruani 1983). (NMR) imarers to lieht dimmers, he said. - 

Dr. Whit A t h q  uf FDA's Na:iiu~:!l Ctnlcr lur Dsvi:rs and Befur: bu~.omingthe cltainnm olths T):p.~rt~~lcn: otPhyai.,lugy 
R:~dlolo~ical 1ieal:ll saiJ th;lt IIL. asuld bc dulri,bus abuut Dcl- 31 tile Centro Ramon y Caial Hospital in hladnd. Del~ado u>s  a 
gado's r&ults until they are replicated. But, he added, "they must professor at Yale ~ e d i c a f  ~ c h o o i  in New Haven. c?. 4I 
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FY84 Budget Roundup 

The Reagan Administration's proposed fiscal year 1984 (FY84) 
I budget was released in eady February. Outlined below are the 

resuests for the federal agencies which have non-ionizin~ radia- . . 
lion biouff<ct\ or con1pxibilily programs. Not in2ludr.d here xrc 
buddcr items for the Dcpanmcnl of Dcfcnsc's R&D and procure- 
ment programs; these will be covered next month. on; note of 
caution: many agencies still do not even have an approved FY83 
budget (FY83 began last October I), so all the numbers below 

. should be considered approximate. 

Air Force: The RFIMW bioeffects research budget at the AF 
School of Aerospace Medicine will remain at last year's level in 
FY84, about $2 million. 

Deporfrncnf of Enerm: 'The Division of Electricdl Entrg) Sys- 
tems lrns bccn cut frum $21.3 million i n  FY83 tu $12.6 million in 
N 8 4 ,  with the electric field effects program reduced from $2.6 
million to $2.0 million. - 

L;nrironmenlal Prolrrfion .Age~rcy: Aa n,e rcponed lad muntb. 
EPA is sccklng lo elimin;ils its health rcseu:h program on nun- 
ionizing radiaiion. The rationale given in the EPA program re- 
quest is: "Nu resouices have been requested for the non-ionizing 
radiation health effects progmm in 1984. This program has been 
focused on research to support the issuance of the 1984 federal 
radiation protection guidance for[RF/MW] radiation. Since devel- 
opment of these environmental exposure guidelines will be com- 
oleted in 1984. no additional health research will be needed for 
incurporation in l l ~ u  fuidelines and the pmgrarn will bs clostd 
out." EPA's Office of Radiation Pmer;lms FY8A budcct remains 
at approximately the FY83 level: $10.8 million. 

- 

Federal Communications Commission: A request of $86.159 
million for FY84, an increase of $6.34 million over FY83. 

Navy: The Office of Naval Research's projected FY84 non- 
ionizing radiation bioeffects budget shows an increase to $2.75 

to $28,796,000. ORH handles both ionizing and non-ionizing 
radiation. #I 

NIOSH Scraps RFIMW Criteria Document; 
Plans Shorter Rationale for Safety Standard 

Airer 11carly six years .)f nurk. llrc Naticlrrdl Institule for O ~ C I I -  
wntional Satitv ;lad Health (NIOSH) has 2klnd~ned its crilcri;~ 
hocumcnt on radiofrequency and microwave (RFIMW) radiation. 
The agency now intends to issue a much brieferreport to serve as a 
rationale for a new occupational safety standard. 

NtOSH officials in Cincinnxti, OH, say they s w n  expect to 
complete a brief review of the RFIMW bioeffects literature 
through mid-1978 and have a rough draft of a recommended 
standard by theend ofJune. At that time, they will assess how long 
it will take to update the review to include research published 
tbroueh the end of 1981 and 1982. - 

According to present plans, the Reconimended Standard and 
Rationale will be similar to the rationale included in the American 
National Standards Institute's (ANSI) new RFIMW standard 
(C95.1-1982) issued last vear. A NIOSH sookesman said that the 
new NIOSH rationale document will be ionger and more com- 
prehensive than ANSI's. however. 

The decision to scrap the old criteriadocumentcame after many 
NIOSH em~lovees  quit the acencv when it moved out of . . - .  
Ku;kville. MD. The critcrindc\~eloprnent division a:), tr2nsfcm.d 
to Cincinnati - -  tllu rest uCNIOSH u.eot lo Atlanta. GA (\eu.llll'.V. 
Januaryk'ebruary 1983). Responsibility for developing a recom- 
mended standard has now been assigned to the physical arents 
effects branch, which has been without a chief sincd Dr. ~ i r d i e  
Parr retired in December. 

Last y e a ,  the Occupafional Safety and Health Administration 
(OSHA) stopped enforcing ils 10 mW/cmz RF/MW standard (see 
MWN. April 1982). The standard was only advisory, and last May 
OSHAproposed deletingall its voluntary standards (47FR 23477. 
May 28, 1982). The agency had planned to issue an advanced 
notice of proposed rule making (ANPRM) for a new RFIMW 
safetv standard last Seotember (see MWN. October 1982). but an . . 
OSHA official said th'at the "ANPRM is still pending." 

NIOSH announced its intention to issue a criteria document on 
millionfron~ $ 2 2 6  milliun in ~ f 8 3 ,  allhougli i l  is already clear RFIMW radiation in 1977. A 500-pag~. draft duuument w3s rs- 
rllnt the hudee! will bccut lu ;lbout $2.5 millior! fur FY84 Most o i  leased for rsvicsr i n  A ~ r i l  1979, bur i! a:$s 11e;ivily cririsized and 
these funds& part of ONKs special focus program. The Naval later withdrawn. 
Medical R&D Command will operate at about the same level as NIOSH staffer, in Cincinnati are also working on a reoort 
FY83. uppruximmely $1.1 ~ n i l l i ~ n  - nut includingihc ELF studies 

- 
des:ribing a stsp-by-step approach for controlling radiation em!+ 

at thc Nav;il Aersovnce Medical Rescaroh Laborarorv in Pen- siuns from RF sealers. No publication dxtr. II;IS vet been set. sin-c 
sacola, FL. 

NntionalBureau of Standards: While the bureau's FY84 request 
is down $19.2 million to $98.7 million due to cut backs in build- 
ing, fire and computer research, the Electromagnetic Fields Divi- 
sion will remain at approximately the FY83 level of $5.0 million. 

National Institute for Occupational Safety and Heallh: $54.62 
million for FY84 down from $57.48 million in FY83. 

National Trlrcommunicaliuns andlnfurmafion Adminisfration: 
$12.2 million for FY84, duwn from $27.2 million in FY83 The 
administmtion is unce again trying to delete the public telecom- 
munications facilities program; Congress reinstated the funds in 
the FY83 budget. 0the$se. the budget is about the same 

ODce of RadiulogicalNeaW (FDA): ?he ORH program (includ- 
ing its inspeclor, in the field) is prujectcd tu increase by S902,MM 

the rationale document ha; top priority. IE$ 
B, 

Industry Asks EPA to Act au&kly 
on RFlMW Guidance 

t 

Tlle communications industry has once again urged the federal - - 
government to set a national "guidance" for exposure to 
radiofrequencylmicrow~ve (RFIMW) radiation. In comments 
submitted to the Environmental Protection Agency (EPA) last 
month, several companies have asked the agency to act quickly to 
preempt potentially restrictive state and local standards. The ad- 
vice came in response to EPA's announced plan to recommend o 
general population exposure limit later this year. (See MWN, 
JanuarylFebruaw 1983.) 

Thecommenfs underscore the need to, as AT&T put it, "quell 
the public's anxiety over the issue of RF exposure" and to "ease 
the burden of ~ e d u i o m e n t  onerators havine to deal with different 
standards in diffeAn; comm;nities." T ~ ~ " T V  Broadcasters All 
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Industry Committee, the National Association of Broadcasters e Opinion is mixed as to whether the guidance should address 
(NAB) and GTE Service Corn. all made similar pleas. partial body exposures, but comments tend to support a whole 

The companies are also uniied in suggesting that EPA base its body appmich.~merican Satellite Co. saidpartial body exposure 
recommendation on the American National Standards Institute's rules should be developed at a later date, but AT&T maintained 
(ANSI) revised standard. GTE. for examole. recommended AN- onlv a whole bodv rule is needed for the eeneml oublic. GTE . . ~ ~~ 

? SI's work because it is "the consensus of experts in this country recimmends follo;ving ANSI's appmach. - 
'.\vho represent all of the disciplines concerned with this issue." The Office of Radiation Programs' criteria document on 

Massachusetts* Radiation Contml Program manager Robert RFIMW bioeffects has not yet been made public. An ad hoc 
Watkins explained in his comments that the absence of a national committee to the agency's Scientific Advisory Board has been 
non-ionizing radiation limit prompted the state to propose its own formed to review the document, which will be the basis for the 
standard. which is five times svicter than ANSI's. euidance. It is expected to be released in Avril at the proup's first - .  

SpeAilu questtons posed in EPA's idt,anced notice uipruposcd ntecting. Il te tcntattv< m~n~bcrs l t ip  of the co!itntitlul: is: Profess.>r 
rccommcnd~tion cli:itcd tltc iollowine rcs~onres.  Charles Sussktnd. Uniicrritv of C;lllfi,ni~a at Bcrkelr.y. Cltair- - .  

.. e Many filers asked EPA to cover frequencies down to at least the man; Dr. Eleanor Adair, Jo in  Pierce Foundation ( ~ e i  Haven): 
low ldiz range, with the American Satellite Co., GTE and Mas- Professor Stephen Cleary, Virginia Commonwealth University, 
sachusetts' Robert Watkins advising dtat the guidance include Richmond; Professor Carl Dumey, University of Utah, Salt Lake 
extremely low frequency (ELF) radiation. AT&T proposed starl- City; Professor Arthur Guy. University of Washington, Seattle; 
ing at 10 kHz and NAB at 500 Wz. Professor Abraham Lilienfeld, Johns Hopbns University; Profes- 
.A frequency dependent guideline received overwhelming sup- sor Sol Michaelson, University of Rochester, and Professor Mary 
port. (See AT&T's comments, below.) Ellen O'Connor, University of Tulsa. 

Excerpts.from Comments on EPA RFlMW Guidance Development 

The exlracts below ore fro," submisrio,ts received by EPA on irs ad- exposure, EPA may wish to direct equipment manufacturers fa include 
voncedno~iceofprqposedreclrntrne~~dotionnppenringin rheDecetnber23 warning labels. 
FederalRegis~eer (47 FR 57338). A review of more cornnaenrs u~ili oppeor 
neJI monrh. Inclzrded here are comments from; Amen'cnn Sntellite Co., Mmchuse l i s  Radinh'on Confml Progmm: The range of frequencies 
ATBrT, GTE Service Corp., Mossncltwerrs Rodintion Conrrol Progrant, included in the Massachusetts pmpased regulation are in the range of 0.3 
Professor Sol Miclioeiso,~. rlre Notionol Associorion ofBroadcmers. Dr. to IW.WO MHz. This ranee was selected orimarilv due to the work done - 
Hrrbtvr Poiiorl crnd !It<. TV brc~u~ln,rtr~rs All lttriurrq Comntirrer hy the ANSI C95 mmmittec. Howcv~.r, thew IS i n c ~ ~ ~ t n g  couiem ovsr 

exrrcancly hnu, frcqucnc) EI.Fr~di2tiun sources. Thus. I suggeil that )our 

American Snfellile Co.: ASC feels that it is important to establish mnxi- 
mum acceptable exposure levels for all frequency hands from ELF to EHF 
[extremely high frequency] .... Initially, [the guidance] would only be 
nccessvry forwhole body exposure. Partial body cxposurc levels should bc 
developed as n follaw-on cffon .... The expasure limits should vary with 
frcauencv to account for bad" resonances and maximum absomtian . . 
hand$. It I I  ASC's 0pini.m that I$mili shuuld Lx ltlarsd t > n  nlaxicnunl a\ 
well ar averlge cxporux.. ASC :dsu f ~ r . 1 ~  11131 limits ,hould bc pl;,cud an 
~nst;~ni:ul~ou~ as ucII ns ~~mu-;,vcmgcd spcific abburptiun rd t t a .  

AT&T: It is necessary far certain radio facilities to generate strong RF 
fields in inaccessible m u r  inordcrtoserve the oublic. If a euidcline which 
is aoorooriale for an m a  that is accessible to &e ~uhlic isnoolicd in these .. . . . 
silualluns. it will inhibit the olrmtian of these facilities uithuut any 
benefit 10th~. puhltr I~calilt. Thcruforu. the EPA gu~drl!ncr sh<>uld tdr. 
such situations into account by making it clear that lhc expapasure limits 
apply only to publicly accessihlc mas....ln ordcr to establish a single 
cxpasure limit that would be an ncceptahlc hedth level far all frequencies. 
the EPA would hnvc tosclccl alimit thntwas sufficiently strictto coverthe 
freaucncies that omduce the most adverse effects. This limit would be 
much n ,or  than is neccssuy fur fr:qucncier th31 ~ ~ K ~ u F E  ICS ndverre 
r.ff?cts. Such n alnct limit uauld inhihit usr. of these fwquencics. Clearly. 
l h l s  w;lrtcufanntunl rrwune - tllc rpctrurn - u'>uldnol bs inthcpuhlic 
interest 

GTE Service Corp.: GTE suggcsa that [the frequency range of the 
guidance] ought tocover, on the low frequency end. services lie very low 
frequ.ency WLD communication and navigation, low frcqucncy (LD 
navigation systems and various propawd military utilizations of the 
speclmm hclow 550kHr. Thus the standard should start nt least at 10kHz. 
The* should also Lx an 31tempr to establish a standanl for frequencies 
aruund 50-100 Hz, 10 inuludc the uhiquit<~us pawer lincr wd iunain 
hmonics. GTE ~ncludr.s.IW Hz hr.cnure thi.ambicnt400Hl fields lnsidc 
an aircraft are not law .... EPA's promulgations should m&e it clew to thc 
public that there m whole classes of instdlntions of which lhe general 
public need have no fear: microwave relay dishes on towers or tall 
buildings. satellite earth stations and mobile radios. To minimize operator 
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recommendations include frequencies as low as 50 Hz ... 
Professor Sol Michaehn: I would stmngly recommend that EPA adopt 
thc ANSl 1982 recommended standard with modifications suggested in the 
Commonwcalth of Massachusetts rccommcnded stand ard....lt incoma- 
mtr.5 almgecnough margwuf safety tucnuump~r thc rrquiremmtsufihu 
genenlpapulalion as nrll as thc uorker. Adaptionoflhis pmtrctinnguidt 
would provide a uniformity of standards which would obviate the need for 
local standards such as rcccntly considered by Massachusetts and Pon- 
land. OR 

NolionolAssocinrion of Brondeoslen: Prompt issuance of an EPA stan- 
dard would work in twoimpanant ways insofar as thcpublic's receptionof 
comunication service isconccmed: (1) it wauldprovidc theFCC withthe 
guidance needed far its carrying out of statutory obligations under the 
terms of bath thc Nationd Environmental Policy Act of 1969 and the 
Communications Act of 1934; and (2) it would provide non-federal nu- 
thorities a uniform federal standard which could& applied to local 
reeulntion or. oreferablv. couldbe usedto iustifvnon-fcdcral forebeamcc " . . , . * .  
frurn rcgulaiiun.. N A B  urgr., that ih~. fruqucncy range ertend dl lrvst 
Lxt\tc2~1 5110 k H 7  and 5U G H r l t  would a p p u  t h ~ t  3 "ulolc hdy" 
rnth~.r ih3n "p~nial h J y "  f~cua  utluld he appmpnni ?....NAB \\oulrl 
have no difficulty were a reasonable frequcncy-dependent standard, such 
us ANSI C95.1-1982, be adopted by EPA. 1 

Dr. HerberiPoihek: You refer to residcntid exwsure in vour notice. It is 
my impression llrat m~usurrrnent, ucre mdu in the ,vuuis ur un ihc 
crtsri~r of the buildings. Halve you cdculated the attenuatron of the rignd 
ailhinthe buildmgaur humcs? . Youratstirt~cd xrtdcntid eipurutvmaj 
be much higher than ihc actual one. 

TV Bmodmslers All Industry Commiuee: There is a pressing need for 
EPA to establish sound and reasonable radiofrequcncy rndiation standards 
ur Drnm~tlv as wssible .... As EPA movcs forward with its efforts 'lo 
fo&ulvie sound' federal standards. the cammittce bclievcs the aeencv - ,  
would k grrntlp =;dud b) ,uliciting and f~;~l~t;!ong the tnput uf e iFns  
frun! uth~.r ~~ff?;t~d I I ~ C I I C ~ L . )  alld inJurtrics such a5 1 1 ~  FCC and iLr M J ~ J  
communications liccnsecs. 
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Biological EfTec ts... Drs. A.F. Lawrence of Hughes Aircnft and W.R. 
Adey of the VA Hospital in Loma Linda. CA. on: organizing nnlnter,to- 
donol Confere,lce on Nonlinear Electrodynamics in Biological Systems. 

+ June 5-9 at the Ierry L. Pettis Memorial VAHospital in Lomo Linda, CA. 
Over the last few years, researchers have made considerable progress 
towards developing new models of energy tnnsfer mechanisms in cellular 
systems. The confcrencc will provide an opportunity to examine the 
relevance of nonlinear phenomena lo the medical and biological sciences. 
According to Adcy, "the meeting will be an interdisciplinary forum for 
indusvy and government researchers to sct an agenda for a national 
research program." There will be no registntion fee, but space is limited 
and applications will be treated on a first come, firstscrved basis. Farmare 
information contact Barbara K ~ g g c l  at the hospital, 11201 Benton St., 
LomaLinda, CAY2357 .... Thosc who plan to attend and want to brush up 
on nonlinear interactions nnd soliton research should take a look ntNon- 

. lirtear Phenorneno in Physics and Biology, edited by Richard Ennset 01. 
mew Y a k  Plenum Press. 1981.610 oo.. D5.00>. The book is a collcc- . . , . .  ~ . ~~~~~ ~~ 

tion of p:tpr; prrrtnled 21 n NATO coniercncr. held inAlbr.n~. Cnn~d:!, in 
Augu5t 1980 'Ihc UninitinlcJ all1 findDr. AhrynScult's"intn~ductionto 
Nonlinear W;tvcs"especially useful. Scott, who is based at thecenter for 
Nonlinear Studies at theLos Alamos National Labontory in New Mexico, 
pmvidcs a history of soliton research beginning in 1844 when John Scott 
Russell first described a solitary wavcmoving through the UnionCand in 
ScoUand. (A solitary wave, or soliton, dws  not dissipate as it travels; 
instead it is able to keeo its orieinal sham.) Scott outlines Dnvvdov's . . 
hypothcsir th;!I solitons can f~lrnt in b8vlogic;ll ,yrtcms, allowing the 
tKitlip.,n ot?nergy V\L.T long d i s t ~ n c ~ ~ ;  D.IY)~CIY ha. used the alpha helix 
pnmin 3s an ~.x:tlrlpl: . A  nee group of re~rxchcrs is Io~ktnd tnto the 
quollun of cdluium efflur, d::dnling to ti12 abslmcls of p i p $  for thu 
Uiupilyi~cal Sautcty meeting hsld in SanDicgu. CA. Fubruq 13-16, 2nd 
rlublishcd in thr. Fcbrum ikac oitI~i.Bionlrcr~rnl Jo6rmul. J.L. Sih~vanz 
bf the National ~e sca r ch~ounc i l  of canAda and his co-workers repon on 
the effects of ELF amplitude modulated RF fields on calcium cfflux from 
frog hems. They tried CW radiation as well as that modulated at the 
hem's naNA beating frequency and at 16Hz-atSAR3s between 0.15-3.0 
mWIKg. Only 16 Hz modulated ndistian increased the calcium efflux. 
They note that the "absorbed power levels seem to exclude possible gross 
heating of the hems." ... A team from the University of Pennsylvania in 
Philadelphia have determined thc diclccuic permittivity and electrical 
conductivity of fluid saturated rut bone over the frequency range 10 Hz to 
100 MHz. The results an: in the February issue of thelEEE Transnctiorr,,s 
011 Biomedicof Engineering. 

Communicntions ... Residents from Vernon, Ringwoad and Rockaway, 
NJ, met with staa officials in Fcbrnary to discuss their conccm over 
broadcast radiation. A spakcswaman for Assemblyman Dean Gallo said 
that stale officals will look inlocitizen fears ofradiationhawrds. Pmposed 
RWMW faciiitics have generated community opposition in all three 
towns. Ringwoad recently tumed down on ITI proposed relay tower, 
which had already fniled to win siting appmval in SoufhNynck. NY. And 
Vernon's citizen group opposing a pmpased RCA Americom point-to- 
point tower is organizing a national network of like-minded groups. 
Accordine to Elise Kreindler. onc of the lendon of Vernon's Citizens 
Agnina t<c~ower  (CAT) people in about 20 areas want to join .... AT&T 
Long Lines has tvken its new communications network far the Northeast 
corridorundergmund. Last month thc Washington, DC, to New Yark City 
leg of a planned 776-mile fiber optics system began operation. Thc 
company will finishthepmject by 1984andexpectsthistechnology to save 
about $50 million in constmction and operating casts by 1990. A similar 
linkbetween SacramcnloandSanDiego, CA, shouldbe finished by 1985. 
Jaoan is sleooine uo its alreadv substantial investment in fiber ootics. The . .  u .  

FCC's A.M. Kutkuuski reponr i n  the Du;cmber 1982 Teletv,en,~r,,mr- 
n t ~ n ~  tlrilt th: J ~ P ~ C S C  cnvisic>n 3 "pnt~l~tiall) C ~ U ~ D U S "  ihti.m;,ti~~w~l 
mwket as well as extensive domestic networks. In a paper prepared for the 
FCC's 1985 WARC advisory committeemeeting, Ruckowski explains that 
fiber optics, fast becoming cost-effective, could W e  o big bite out of the 
future demand for satellite links .... The FCC has published proposed rules 
for reallocatinr fixed service users in thc 12 GHz band (48 FR 6730. 
February 15. 19k3) and plans to iuuc a mpon xnd ordcrin ~ e ~ t c m b r r  .I>: 
cornmissi~m dlrrurseb pu1i:y plans fur ulillmtion of fired and muhilt 
bands betwscn 917 \IHL and 40 GH,. intltc same IIOIICO. . Bmil,  China. 

Pakistan and Saudi Arabia on: among the nations targeted as future 
markets for digital microwave radio (DMR). International Resource De- 
velopment's repon No. 533 states DMR markcts in indusuializing coun- 
tries could reach $200 million by 1995. On the domestic front, the com- 
pany predicts heavy demand for cordless phones (repon No. 536). Both 
oublications cost $985 and are available from IRD. 30 Hieh Street. 

seven1 miljar markets; it already pmvidcs paging and mobile communica- 
lions services in 52 cities .... An dele on present and future pnging 
tcchnalagy appears in the March Higlr Teclrnology. 

Compatibility & Interference ... Last Dccembcr we reporled that state 
policemen were having RFI problems from their wnlkie talkies to 
Breathalyzer units, which ure widely used to check the sobriety of sus- 
pected drunk drivers. The accuracy of the units took on added importance 
as the Supreme Coun ruled an Fcbruary 22 that adriver's refusalto submit 
to a blood alcohol test could be held against him in a trial. So, those 
worried that their tcsts migilt be inaccunle may have to submit to them 
anyway. Smith& Wesson, themanufaclurerofthcBreuthalyzerunits, has 
issued a customer advisory, G~'idelirresfor Rodiofreqrrency hrterference 
Testing. For more information, contact S&W's Hcrb Belin, 2100 
Roasevclt Avenue. Springfield, MA 01101 .... NBS"Electromagnetic 
Fields Division has delivered a highdynamic nngc, tunable EM1 antcnna 
system to the US Army at Ft. Huachuca, AZ. Thc antenna is designed for 
use with a Singer Staddan NM-17/27 EMlIfield intensity meter or with a 
spectrum anaiyrcr. Thc antenna operatcs in the fsquency nnge of 250 
kHz to 32 MHz and was developed because the army was having EM1 
problems from background noises in the 10 Mr to 10 MHz nnge .... The 
New York Times n n  an item on cordless phones on Febluary 12 nnd 
reponed that household appliances like vacuum clenners could interfere 
with the phones. Also the Times noted the theoretical possibility of 
"telephone raiders": people could drive thmugh a neighborhood with a 
l~andsctuntiladial loneis heardandmvkelongdistancecalls that would bc 
billed to the owner ofthe base station .... With the new Congress in session, 
Radio Mani is undcrdiscussion again. Senator Paula Hawkins (R-FL) has 
filed the first Radio Mani bill (S.602) and the NAB, many of whose 
members are wonied about RFI to US AM ndia stations, has announced 
its opposition to it .... Electm-Metrics' William Lnmbdin is organizing a 
session an "Developments in Electromagnetic Compatibility Design and 
Testing'' on April 19 at Eiectro183 in New Yoh City. Far a copy of the 
prognlmcall (8W)421-6816 .... JamcsHillofEMYXCorp. afspringficld, 
VA, is organizing three three-day shon courses on (1)Desigrl ofDigita1 
Circuitry, (2) Groanding ond Sltielding Tedrniqser, and (3) Achiet,irirrg 
Con!pliatlce ~virlt FCC nrrd VDE Standards. The courses will be held in 
Washington, DC, April 26-28; Dallas, TX, May 3-5; and SanDiego, CA, 
May 24-26. The fee is $225/day. For more information contact Hill at 
(703) 4514619 .... The Institution of Electrical Engineers in the UK is 
holding a vacation school on Designing Agoinst RF Enzissiott, at the 
University of Sussex, July 10-15. For m o 6  irifomotion contact: IEE, 
Savoy Place, London WC2R OBL. 

Govurnrn~.nl . Bsnvud Wundcr. Jr., tllc dministr.itt~r of NTlA hns rr.- 
aigncd 4nJ lsft \Va,hingtun fur Tsr;ia HI. is the aucuncl rcnior NTIA 
.rfIic!al to l?ave the R:agan Admlniatntion this )L.;c I~JSI ' I IWIII~I .  A l -  
roc~er.  Adrninirtr~tor U ~ > n ~ l d  J~nrky quit to o p n  1 uunrulting iirnl. 
\Vusder', deputy. Sus:ln Stucbing. I s  now filling i n  :I. the a~.ting head df 
NTIA . .  OSHA Adinisirtr.rs>r 'lburne Au:l!tr.r h:$r :terminled P;anck . . 
'Tyson a, hia rccund i n  cdnst~and. n~plncing lrlsrk Ctlwan uhu is s x r  
S~.:mtary of L a b r  Raymond Dtlmn.!n'r ihwf ui staff. 

Measurement ... The lnstitutioo of Electrical Engineers in the UK is 
sponsoring a week-long "vacutian school" onMicrotvnve Measarer,te,!rs 
at the Univenity ofKent in Cantechury, September 18-24. Feesrange from 
about $300 for IEE members not requiring accommodations to aboutW50 
for non-members who intend to slily at the University (assuming one 
poundequals ant and a halfdolkw). For more infomationcontnct Cvmlc 
Richwds ot the IEE Science. Education and Technology Division at Savoy 
Place. London WC2R OBL. 
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Occupntionnl Health ... OSHA and the National Society to h v o n f  
Blindness are nlanninz a nationul cmnouien to im~mve  worker orotectian - . -  
against ?)e injuncq. Fur rnrrrc illf<~nn.lt~tln cont:st s lus:~l OSHA mgional 
officeor the sucicty 11 i9M:ldln!n r \ v ~ s u c .  Ncu York. NY 10016 .... And 
the American Optometric Association has published a pamphlet. A Guide 
to Eye Sofery in the Work Errvironttzenr. Single copies arc available at no 

, charge; send a self-addressed, stamped busincss-sized envelope to: Com- 
munications Division. American Optomctric Association. 243 N. 
Lindbergh Blvd., St. Louis, MO 63141 .... A large team of researchers 
headed bv Anthonv Ssnccs. Jr.. of the Mcdicol Colleec of Wisconsin in 
Milnaukee dcscrihi., its studit5 on "Cutrcot Pathu;%y\ In Hisla-\'ollagc 
I n ]u~e$ ' '  in thc Fchway 1 E E K T r t ~ ~ ~ . ~ c ~ ~ ~ l i o ~ t r  w lli~~~?!t~ci,~~t,l E,!puecri,zg. 
TIlu gnwp applied vrlltlges uf ll)-2D(W1 \olt$ (61) Hz1 t m  hlgr 

Ovc ns... The Office of Radiological Health's (ORH) Division of Cam- 
pliance is investigating a leaking micmwavc ovcn. An oven was dis- 
covered in Norfolk, VA. that wns emitting 40 mWlcmz. According to a 
division spokeswoman, the door on the ovcn was improperly positioned, 
leaving a break in tile seal bctween it and its frame. ORH receives nbout 
four repons a year which warnnl ovcn testing .... Thc mothcrof a Michi- 
ginbaby girl allegedly burned by n microwave oven has been indicted for 
child neglect. After a numbcr of tests. state officials have nrled out oven 
maifuction as n possible cause of injuries. (Scc MIVN. Dcccmber 
1982.) ... The American Sacicly of Mechanical Engineers Con~mittcc K-19 
is sponsoring a special session on Heat Transfer Measurements in  Mic- 
rowave Systems at its winter arlnual mccting in Boston, November 13-18. 
For information, contact Dr. Milurice Berry. Ir., FDA. 1090 Tusculum 
Avenue, Cincinnati, OH 45226, (513) 684-8653 .... Miurnwavc oven 
shipments in January reached 312.000. a 16.7 percent increase over last 
year, according to the Association of Hamc Appliance Manufactur- 
crs....Magic Chef sees a strong midrkct fnr its new line of "Littlc-Big" 
micmwave ovens among builders and remodclcrs if the housing industry 
picks up as expected. n c  owns rcquirc significantly lcss spacc for 
installation than other ovens with the s;xmc six cooking cavity. 

SateDile Communicnllons ... NASA procurement requests for its 30120 
GHz communications pmgram were expected out carly this month. Tile 
scaled down cffon is now under the Advasced Communicstians Tcchnol- 
ogy Satellite Pmgnm (ACTS). As thc US continues its on again - off again 
suppon for 30120 GHz development, Japan ia already offering four Ka- 
hand ttanspondcrs on its CS-2.4 mtellitc. Japan spent 1.126 percent more 
than Americaon satcllite-link research last ycar, according to the January 
31 Aviation Weak. In the same issue. an aniclc dcscribcs the strong 
competition that fiber optic technology may post far some types of 
satellite service .... MCI is growing with both technologies. The company 
recently purchased 24 transponders an thc Hughes Communications 
Galaxy 2 and 3 satellites. which cambincd with MCl's expanding fibcr 
optic network will increme the company's cnpscity for data nnd voice 
service by nearly 50percont .... hdcnt ia l  lnsuroncc Co. has invested$45 
million in direct brnadc.ast satullitc scrvicc (DBS) through an agreement 
with United Satellite Communicatiuns (USC) (formerly United Satellite 
Tclcvisian Carp.). USC plans to bo;m cntcnninment pmgrams directly to 
homes this fall. Because USC will use lapawst equipment. Ormx Corp. 
af Santa Clam, CA, has announced suspension of its manufacturing for 
DBS: it estimates no other US company will require equipment within thc 
ncxttwo years. Meanwhile, v:vious DBS liccnsc holders and emthstntian 
manufacturers scheduled a mccting in Washington. DC, last month to 
form a standards devclapn,cnt group, accordingtot11cFebnrary 21 Bmad- 
caring. In January, United States Satellite Broadcasting asked the FCC to 
develop DBS eanh station standards. 

Standards ... Ttle TLV Physical Agents Cammittce of the Amcricvn Can- 
ferencc of Governmental Industrial Nygicnists (ACGIH) is set to meet 
March 23-24 in San Ammnio, TX. On the sgcnda is consideration of 
propased changcs to the RFIMW radiation (XV) standard. In 1981 the 
cammiltec suggested that the standard be revised in a manner similar tothe 
ANSI safety standard (though thc ACGM proposal is lcss slricf than 
ANSI's) and extended down to 10 kHz (sceMWN. September 1981). Last 
)cu lltu contmttce prnpwd allawing cxcrptinn\ tu the expowre limits 
unJur c c n m  c.,nd#tlunr (we Mll'N. July/Augurt 1982). Boll! wts of 
rrkialunr iru still listed u d c t  ACtilH's '.Nattcr. of lnlendcd Ch~ngr.,." 

Thc committee wane to resolve any remaining objections to the proposed 
changes at the meeting so that the new W M W  TLV can be approved. 
... ANSI has published tile 1983 issue of itsCalolog qlAnrericonNolio?ml 
Stondardz, which lists some 10.OW approved ANSI standards. The 
catalog is available for $10.W fmm the ANSI Sales Office, 1430 Bmnd- 
way, New York, NY 10018. Buyers will received11983 supplementsatno 
charge. 

VJn's...Radiation tests have not resalvcd tfre controversy sumunding a 
cluster of pregnancy pmblems omong M T  workers at Surrey Memorial 
Hospital, BC, reponcd last year. (See MWN, lulylAugusf and Octobcr 
1982.) Consultants hired by the hospital and by thc worker's union have 
came up with different results. Professor A.W. Guy of the University of 
Washington, Seoltle, tested &Surrey VDTat therequestof the hospital and 
concluded that it pmduced no harmful radiation. Commenting on his 
results, Guy said hcdctccted wcaksignvlsfmm60Hzta 1 GHz, withmost 
emissions at 15 - 20 kHz: the levels never exceeded n few volts per meter. 
On thc other hand, Dr. Hari S h m a  of University of Waterloo. Ontario. 
who took measurmcnts fortheHospital Employees Union, saidthat hchud 
found some "pretty high" pulsed fields at 15 kHz; peak power levels near 
thccase of oneunit wentm 1,033 Vlm. S h m n  has measured anumber of 
sets in Canada for ndiution emissions, including those nt the Ontario 
legislative library in Toronto. (See MWN, November 1982.) Earlier this 
ycar, scientists at the Canadian Center for Occupational Hcalth and Svfety 
hypothesized that the pulsed, low frequency radiation emitted by VDTs 
may pmduce adverse effects and recommended terminals beshielded until 
more research is done. (See MIVN. JanumIFcbrum 1983.1:..M.M. 
Weirs of Bell ~aban to r i e s  in ~ u r n v ~ i l l .  N1:takes n different "icw. In a ~~ ~ ~ ~~, . . 
wcr.aly publishzd p a p r .  Weirs r t~ t c r  th~t "ndi>r~cm cmissn~nr from 
VDT? etthur du not s r lu  o r  are nrll mr.asur;~hl~.. In any case their intsnsity 
is lcss then that to which the population in gcnenl is exposed from other 
sourcs. It is the unanimous canclusion of all sadies conducted thus far 
that VDTs do not represent a health h a r d  from any radiation exposure 
casued by tileir use. It is appmnt that factors other than radiotion must be 
sought todetermine thccause far the health orcomfoncomolaints rcwned u 

hy v a u u r  i~ tvot lgeao  " Wuirs'r revleu along u i l l l p lpn  by BL'II', S.J 
S t m  and R.C. Pctcrs<n and hy Profexjr W .  Hxn from Virgutid Cum- 
monwealth University were orginally presented at the October 1981 Joinr 
Conference on Occtrpa~ionnlHeolrlt in Nashville, TN, and on: published 
in the Fcblvary Journalof Oecupo~ionnlMedin'ne. ... Similarly, E.A. Cox 
of thc UK's Hcalth and Safety Executive recaps a number of radiation 
surveys in the January issue ofDisplnys: Tecltnology ond Applirolions. 
and cancludcs that "there are no radiation emissions fmm VDTs that 
approach lcvels that could be considered to bc of concern to thc normal 
individual." Most emissions detected in the surveys ure in the law kHz 
range. Displqvs is published by ButtenvoRh Scientific Ltd. in Gilford, 
UK....Moving up in the spectrum, aietterinthe February24NovEnglnnd 
Jourriol $Medicine takes issue with the potential X-ray doses fmm old 
color TVs estimated by Dr. David Nnshel and co-workcrs and reponcd in 
the journal September 30. Stanley Savic calls the Nashel estimates "er- 
roneous and misleading" and up to 2W times too high. Nashel based his 
numbers on I2 out of 1,124 sets with the highest emissions. Swic states 
that calculating the average fmm all 1,124 sets would be more accurate. 
(Sec MIVN, October 1982.) ... McGill Univemily in Montreal and CWA 
Local 72W in Minnenpolis. MN, both plan la invcstignte VDTs. An ad 
hoc committee has been set up at thc university to review available 
informadon and make recommendations for the safe use of some 375 
terminals at McGill. Concerned over potential reproductive hazards, 
CWA will conduct asunrey of4.500women WTapentars.  Accocdingta 
u mpan in the Minneaata Public lnterest Rerearch Gmup's January 
S~ore>varcl~ the union plans to discuss VDT work issues, including the 

Microwave News has published YDTs: Health and Safety, 
an XO-page booklet with an index containing all of our  
1981- 2 coverage of video display terminal issues. Copies 
arc available prepaid for $5.95 plus $1.00 for postage and 
handling from: Micro~vave News, PO Box 1799, G n n d  , 

Central Station, New York, NY 10163. (US funds please. If 
yourcheck i s n o t d r a w n o n a U S  bank, please add $3.00 per 
order.) 
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right to nltcmative work for pregnant VDT users, in contnct bargaining colleagues at the Mayo Clinic in Rochester, MN, repon that a 15-ycarald 
next summer. In Canada, many union workers have already wan this boy experienced ~ c i ~ u r e s  after playing "Combat" and "Pac-Man:' Thc 
option .... A hewing on Connecticut's proposed VDT study bill was set for donors call this response "similar to television-induced seizures, which 
March 1 and Massachusetts plans to discuss its study bill at an April 20 have been well recognized in epileptic p~ l i cn t s  who ure sensitive to 
hearing. For infomation, contact the Connecticut Committee on Labor flickering lights or gcomcuic p~crns." Game screens flicker at about 15 . and Emnlnvee (203) 5hh-5299 m d  the Massachusetts Joint Commiltce on Hz. lSccMiVN. Aoril 1981 and Seolember 1982 .)... A VDT hot line has , , ~ , ~  , - ~ ~~~ . 
Contrnc~r. and L ~ h r  (617) 722-2030, n~eCo~)n~:Ii;uI l i .g is l i l l~~. ' r  Gcn- been r t  ~p by NYCOSH's NCW 'I'e~Ilnlldgy C ~ l n n ~ ~ l t c ; .  Yc111 i nn  phonu 
c.nl Llu Committee su1udulr.J 3 hlarch 7 l rnnng<ln a ctllllumcr hlll uitil in your qo<nit,sa ibout VV'ls from 5 30 10 730 PI1 inn th: fin1 and third 
3 11111~ 111011, p~ncln: VDT aclltn \$uuld bi. resp<tnatblc iur informing \\'cdn:sJ,~y ~fr . , t ;h  month. Call (212) h7-1-1595. T l r  Fcbntnry 21 Corrr- 
buyers about potential huznrda nnd forensuring that terminals do not emit parenvorld zeroed in on the electronicgadgetry of special c a n  at the recent 
haznrdous levels of radiation .... A conference an VDTsICRTs & New New Yark International Automobile Show. F a d ' s  Concept 1WElecmnic 
Technolopv was held at the University of Connecticut Health Center last Cur s w n s  n CRT screen which, thrauch a Navy satellite communications 
month. For informalion, contact Janeneishmvn at the center, School of 
Medicine, F m i n g t o n ,  CT06032. ... American Oplometric Association in 
St. Louis, MO, has made a numbcr of recammendations for easing eye 
problems associated with VDT work. The. association recommends regu- 
larrest bxalls, annual eye exams and indirect office lighting .... Ophthal- 
mologists at the University of Lavol Medical Center in Quebec have 
;omplcted a five-yeor study of over 1W VDT users and non-users. In an 
eight-pagc summary x p o n  from the Association of Ophthalmologists of 
Quebec (No. 82-11-29). Drs. Ide Dube and Rollande Michaud conclude 
that long-term, full-time VDT work "docs not cause any harmful effccts 
on the rxulat nnd visual systems." Canadian union officials have qucs- 
tioned the wisdom of dnwing conclusions from so small a study ..._ A case 
of video-game epilepsy in lhe US is the l h i d  to link the onset of seizures 
with an clccmnic game's flickering lights. Writing in the Febmaly 11 
Joan8al of 'lie Arrrericon Medirnl Association, Dr. Neil Dahlquist and 

link and a micraprocesrai, would display the car's location an an appro- 
priate map. There is olsoa screen in the backscat - Donkey Kong anyone? 

Ete...Do ELF and VLF emissions warn of an impending eml~quake? 
Writing in the Febmary 3 Nanrre. Chi-Yu King of the US Geological 
Survcy in Mcnlo Park, CA, reviews some of the recent findings which 
suggest that sucll signals may one day aid in predicting m~jorcanhquakes. 
For instailce, one set of measuxments taken in Japan detected anomal- 
ously high clcctmmngnctic emissions half an hour before a magnitude 
seven eurthouake. The radiation was localized in two different freouencv 
hands. at 1 6 1 . 5 0 0 ~ ~  and at about 81 H z .  Others have reoancd s'imilai ~~ ~ ~ . ~ -  ~ 

c.m~,siun, in the USSR and Chin2 A1 this point. thew are nu ~atisb:tory 
uxplmait>n$ for thr. sign,lr, but King doer be1ir.v~. 111:at lh:% pl$enuntm:t 
"must bc token seriously." B 

CONFERENCECALENDAR 
hlmh 8- i0 .d1~no~t~3 t r~ .71~r ! rm5 .4p~brsnun5  ir.rhnulug$, Shcnbm Wrrbnglon. 

\VuLtng80n. DC Cunlxv! R1:hml H~mman. E\V Communlca~io$,b. 1170 knrl 
hlcduu Dnv:. IUu Alto. CA 91303 

Mmh 8-10: 5rhElcommngnrric CompotibiiitySymposiwnondTechnicn(Erlrilri. 
rim, Zurich. Switzerland. Contncc Dr. T. Dvon*, EMC-83, ETH Zenlmm-IKT, 
8W2 Zurich. Switzerluid. . April 6-7: A~nual Meeting olrlrc Norionol Council on Rodiolion Prorcaion nnd 
Men?,<rrmmts. Washington. DC. Contact: NCRP. 7910 Woodmonl Avenue. 
Bcthcrda. MD 20814. 

m April 10-13: 61st Annual Convrnrion ofrire NorianolAsrociulion ofBmodcnrierr, 
LnsVrpr ConrentianCenIcr. NV. Contact: NAB, 1771 NSrreer. NW. Wwhington. 
DC 2W36. 

Apr i l  12-15: 31d Annual lnlcrnotianal Conrrrrncc on Anremar andPropagorion. 
Univcnity of Evrt Anglia. Nonvich. UK. ConruR: IEE. Savoy Plucc, Landon WCZR 

J u n e  12-16: 5th Annual Bioclecmmognericr Society Mecrlrtg. Univcoity of Cal- 
ondo, Boulder, m. Contact: BEMS. 1 Bank Street, Galthenburg, MD 20878. . Junc 19-23: 28th AnnuolHmlrh Plryslcs Soclrryfifcedng. Baltimore Hilton Hotel 
md Convention Center, Baltimorr. MD. Contact: HPS. 4720 Montgomery Lane, 
Suite 506. Bcrherda. MD 20814. 

J u n e  21-23: lorernorion01 Aerospace and Gmund Conjcnnce on Liglirrdng ond 
Smic Elccrriciry, Fan Wonh, TX. Contact Nick Ruch. FAA Technical Center, 
ACT-340, Allantic City Airpan, NJ 0W05. 

OBL. United Kingdom. 
.July 18-22: 181h Annual Micro>vovr Polvcr Symparium. Franklin Plora Hotcl. 

A p r i l  25-27: Sorconc '83: 3rdAnn~ol Sorellirr Conzonmirnrionr CorrJere!zce and Philrdelphia, PA. Contact: lntemrtionrl Micmwnvc Power Innlate. Tower Suite 
Erhilririon, Hyntt Orlando, Orlando. FL Contncl: lnlemvtionnl Associalion of 520, 301 Maple Avenue Wcrt, Vienna, VA 22180. 
Snleliile Uren. 6845 Elm Strcs, PO Box DD, McLean, VA 22101. . . 

Jvlv 18-22: 7lhlmerorionnl Svmnosium on Biorl~drorhemirrrv and Biaencrne- 
May 2-5: 2nd Annud Tert & Measurcnrr~ World Expo. Convention Center. Sun 

lore. CA. Conrrcr: Mcg Bowen, Conference Director. 215 Brighton Avenue, Bar- 
ton, MA 02134. 

M a y  15-19: l5lh Annual Meeting olrlra Conference o1Rodiodun CanrmlProgrom 
Directors, Eldorado HoIcl. Reno. NV. Contact: Charles Hmlin. CRCPD. 65 Faun- 
laln Phce. Fnnkfmt, KY 40601. 

May 22.25: 18th Annual Meeting of the Arrocioriarl for flre AdvoncemeM o j  
Medicoilmmrmenmrian. Loews Analole, Dallrr. TX. Conmct: AAMI. Suite 602. 
1901 N. Fon Myer Drive. Arlington. VA 22209. 

. . 
~ r c r ,  Stuttgut. West Gemany. Contact: Pmferror M. Blank. DepaNncnlofPhyriol- 
ogy, Calumbio Univeisity Medical Schwl, 630 West 168th Smet. New York. NY 
IW32. 

Auprl23-2S:IEEEln~cmalionnISymp~~iim on ElecrromagnclicComporibiliry. 
Hyvlt Regency-CrysmlCity. Arlington. VA. Contnct:AmnSutlivan, Jr.t7121 Wolf 
Tree h c ,  Rockville. MD 20852. 

August  23-26: URSl lnrrrnolionnl Symposium in Elecrromognerlc Theory. Sm- 
lingo dr Complelu. Spnin. Cantccl: Dr. J.L. Scbwtian. Dept. of Electricidad y 
Elcclmoicu. Fncullad de Ciencias Fisicas, Ciudnd Univcoitnrir. Madrid (3). Spain. - hhy 23.26 I N ~ ~ ~ ~ ~ ~ ~ ~ ~ I  ILLL APS .$~ml,,,lll~n, ,id N , I ~ , , ~ I . ~ I  RC~JZ, ,  s, ' ,c~,c~ scptcmbcr 12-13: 36th ~ n n u d  ~ u n l r r c n r r  , r l ,  m81,,rmnj #,I nrescme t l ~ ~  B,VI. 

dler,inr. U~r~\ently c!f Huu~lon.TX. Co~~la.t I1rufr.,xlr L ~ ~ ~ ~ c S I I C ~ .  l l ~ ~ n m c n i u l  08). H)ou Rcprncy Hcllcl. C~lumbui. 011. Cc~nla:t. Allirn:c f ~ r  En~imrnng in 
Eli-mad Unginecnn~. U n ~ \ r ' n ~ l )  ui H c ~ ~ r l u n .  Ilou,! I". TS 771W. blrdicinc and Biolugy. 4.405 Eat-U'erl H~gLury. Sutlc2111. LIe~l8rlJ~. MU 20814 

.June 1-3: IEEEIMIT-S l ~ e r m l i o m l  Mlrm8vovc Symporlum, Sherrton Boston October 3-5: 3Id Annual Meelins ojlheBi~iecrriralRepoirondGrowlh Society, 
Hotcl. Boston, MA. Contact: Fnnk kith. Alpha Induruier. 20 Sylvan Road, San Frmcisco, CA. Conlact: Dr. Lomine Day. San Francisco Gencd Hospilal, 
Wobum. MA 01801. IWI Poircm. Sun Francisco, CA 94110. 

lune 5-9: L'unfcrmrr on Nunl8nrur E1rcrrod)wmin ~n Biologirul S)slrrm. VA . Ortc~bcr 16.2U: Conjrrrnrr on EI~mi:ul lnrulu!icm o n l  Dirlriirlr Phmommi. 
HulpilJ. LumaLiada. CA. Cuaxr:  Rewmh Service (151). J e q  L Prttir hlemo- Bu;k B111 Inn. Buck Hill Falls. PA. con la:^: Raierwr h l d u r  Z~lm. High V.>Itagr 
nal V c t r m  Horplld. 11201 Bcna,n Smct, Lomr Linda. CA 02357 Rcxmh Lab. MIT. Cm>tmdgr. MA 02139 
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