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may well mark the beginning of an important new trend. 

The survey also reveals that most product liability claims are still being set- 
tled out of court, following the pattern reported in last year's survey (see 
MWN, April 1981). Several plaintiffs have dropped suits in exchange for set- 
tlements which stipulate that the terms remain confidential. The Delsesto and 
Sninella microwave ovencase. for examnle. was dismissed with the consent of 
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ask writers lo be brief. and we reserve the right lo edit 
contributions for lenglh, 

bbth parties after one day of'trial last ~ a i c h :  neither side would discuss the 
details. And news of the Karras $200,000 settlement for various severe in- 
juries he claims resulted from working on radar leaked out months after the 
suit was auietlv dronoed last vear. - - .. 

The announced pre-trial sittlements of the Kerch case for $30,000 this 
swing and the Folev case for $25.000 last vear were excentions to the rule. 
~ o t h m e n  alleged radiation-induced cataracts from exposure to radar. New 
cataract claims were filed late this vear bv former radar technicians Coatnev 
ilnd Reckcr -. - - - - -- -. . 

Because no radar case has yet been decided by a jury, lawyers are closely 
watching the Engell suit against ITT, which is scheduled to go to trial this 
month. Lawyers for Robert Engell, a former radar technician who now has 
cancer, settled out of court with four other defendants this November, agree- 
ina not to discuss the awards. - 

The major occupational exposure case to come before a workers' compen- 
sation board is now closed. This vear a New York state anneals court u~he ld  
Antoinette Yannon's award for the death of her husband.'~rs. ~ a n n o n  suc- 
cessfullv maintained her husband's death was caused bv chronic radiation ex- 
posure while tuning television relay equipment for ~ e w  York Telephone. In a 
ienarate action. Mrs. Yannon is aonealinr! the dismissal of her nroduct liabil- I . . - 
ity suit against RCA, a manufacturer of relay equipment. 

In litiaation aaainst the US aovernment. George Watson hxs aooeded the 
dismiss2 of hisclaim that he  suffered genetichamage from &ipo&re to 
microwaves at the US embassy in Moscow, which caused birth defects in his 
son. Other embassy cases are still pending. 

Plaintiffs in several cases reported this year have turned to the Microwave 
Radiation Information and Action Center (MRIAC) for assistance. (See 
MWN, September 1981.) J. Stuart Lemle reports that the center is no longer a 
membership organization, but is now offering consulting services. Lemle is 
handling one of the Moscow embassy cases. 

Summaries of over 30 cases, which are either in progress or have been re- 
centlv settled. aooear on nu. 2-4 and are followed by a list of narticioatina'at- 
torneys.  he names of anorneys who are on the k t  appear in itaiics in-the 
case summaries.) Included whenever oossible are counsel for both nlaintiffs 
and deiendants ind case numbers. ~ecaure  a number of attorneys;efuse to 
discuss litigation, however, the list is not complete. IB 
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1982 RF/ LITIGATION SURVEY: CASE s S 
Siting Cases ing board ruling blocking constructioh of a iow-power satellite com- 

munications station in May 1982. Claim: board abused its discretion In Progress: in denying zoning variance. Status: zoning board ruling upheld. At- * RCA Americom filed suit against Kiuap County, WA, and its torney for plaintiff, Cylix: John 'Itevaskis, JC See MWN, October 
Board of Commissioners on November 17, 1982. Claim: no basis to 1981. [Capodanno and Cyiir Communications Nelwork v. Zoning 
indicate that Americom's proposed satellite commuuicatious station Hearing Board of Haverford. Court of Common Pleas of Delaware 
poses health hazards. Specific information submitted by Americom County, PA. No. 81-15321.1 
not considered in board deliberations. Company wants court to set 
aside board ruling denying company's application and to direct coun- WlXTTeievision and Albert and Beatrice Peck lost their appeal of 
ty to issue permit. Status: county deputy prosecutor ordered appiica- an Onondaga. NY, Zoning Board of Appeals decision blocking con- 
tion returned to board on December 3. Board must now reconsider ail struction of a TV transmission tower in May 1979. Claim: board's 
material and issuc another ruling. Attorney for plaintiff: William determination was unsupported and arbitrary. Maintained hardship 
Rives. Attorney for defendant: Patricia Shafer, Kitsap County, WA, was grounds for land use variance and that tower would pose no 
deputy prosecutor. See MWN, May, July/August and November health hazards in case filed February 1979. Status: after the judicial 
1982. [RCA American Communimtions v. Kitsap  count^ State review opinion of May 21,1979, town went on toimposemoratorium 
Superior Court f6r Kitsap County, Port Orchard, WA, No. on new broadcast sources in 1980. Attorney for intervenorsin opposi- 
82-241177-2.1 tion to applicants: Robert Liege!. [Peck and WIXT Television v. 

Petrie el ai. (Town of Onondaga Zoning Board of Appeals), State 
Vashou for Quality Environment (local citizens group) filed apeti- Supreme Court for Onondaga County, NY.] 

tion against the King County Council, WA, the County Zoning and 
Subdivision Examiner and Aiascom Inc. in Octobcr 1982 to block * William Pomeroy's application for a transmitting tower in La- 
further construction of a satellite communications station. Claim: Fayette, NY, was denied in 1979. Town ruling cited potential health 
improper procedures followed by zoning examiner in refusing hazards. Decision folluwcd May 1978 ruling against WlXT proposal 
group's appeal of building permit issued to Alascom in September by Onondaga, NY (see above). Status: decision not appealed to 
1982. Also challenging legality of zoning examiner's permit and var- court. Attorney for intervenors opposed to application: Robert 
iance. Seeking review of proceedings and voiding of county action. Liege). 
Status: pending. Attorney for petitioner: Michael Gilletl. pushon 
for Quolity Environment v. King County el ol., State Superior Court MCI Telecommunications' application for a transmitting tower in 
for King County, Seattle, WA.] Skancatcles, NY, was denied in 1980. Town ruling cited potential 

health hazards. Decision followed ruling against WIXT proposal by - Carole Halloran and other local residents filed suit against the Onondaga, NY (see above). Status: decision not appealed to court. 
Coventry, CT, Zoning Board of Appeals and US Transmission Sys- Attorney for intervenors opposed to application: Robert Liege!. 
terns. an ITT subsidiary, in May 1982. Claim: board acted improperly 
in processing 1TT application to build microwave relay tower. Citi- 
zens seek reversal of board's April 20 approval of tower, which they Radar Cases 
believe poses a health hazard. Status: Uial date expected for early 
next year. Attorney for plaintiffs: Lawrence Bales. Attorney for de- 
fendant. ITT: Wiliiom Haii. SeeMWN. June 1982. IHaNoran etai. v. 
~ o v e n f b  Zoning Board of Appeak and US 'Itamkission Systems, 
State Superior Court for Tolland County, Rockville, CT, No. 
CV-82-27799.1 

L w  and Muriel Shuerman filed suit against PacificTelephone and 
Teleeraoh in 1980 and amended comolaints in Seotember 1980 and - .  
August 1981. Claim: point-to-point rclay transmitter sited near their 
property and sending a beam across il renders property valuele~s and 
may post health hazards. Seeking inverse condcmnalion (PT&T, as a 

In Progress: 
* Robert Engell filed suit against General Dynamics, ITT, Raytheon, 
Rockwell International and Varian Associates in March 1977. Ciaim: 
radiation exposure while working on TACAN and other radars from 
1964 to 1975 caused pancreatic cancer. Status: out of court settlements 
reached with all but ITT in November 1982. ITT trial expected to  
begin in December, jury selection completed in November. Attorneys 
for plaintiff: M m  MoNer and Molthew Slrafner. Attorney for de- 
fendant, ITT: JohnFitzGeraid. SeeMWN, November 1982. [Engeli 
v. IT& US District Court for Connecticut, Hartford, CT, No. 
H77-130.1 

quasi-public agency with power of eminent domain, would be re- 
quired to buy the properly) and $10 million in punitive damages. Robert Barbee filed suit against Bendix, General Electric, 
Status: trial date set for April 4, 1983. Attorney for plaintiffs: Joe Raytheon. RCA, Reeves Instrument, Western Electric and Zenith 
Akluf. See MWN. April 1982. [Shuerman v. Pacific Telephone and Radio in Mississippi in October 1982. Claim: radiation exposure 
lklegroph, State Superior Court for Riverside County, Riverside, while serving as a radar technician in the armed forces from 1942 to 
CA, No. 136703.1 1951 caused cataracts. Status: waiting for pleadings from defendants. 

Case previously fied in 1979 in Nevada and dismissed in the Ninth 
Filmwavs Communications of Svracuse. NY. filed suit against the Circuit Court of Appeals because of statute of limitations in Nevada. 

town of dnondaga, NY, in ~ o v e m i e r  1981: claim: town's 1980mora- Attorney for plaintiff: James Cothren. Previous attorney for plain- 
tnrium on constnrction nf new hrnadrxrt cn~nrres infrincec on cnm- tiff: BrentLeavitt. lBarbee v. Bendirel oL. Circuit Court for the First . . . . -... . .. . . ... .. . . .. . .. . . .. . . . . . - - - -. - - -. - -- ... . . ...-. . . .. . . ... 
pany's first amendment rights. Company. which wants to build aTV Judicial District o f ~ i n d s  County, lackson, MS. Initially Ned in US 
station, seeksiifting of ban(seeMWN, October 1982) andmore than District Court for Nevada. Las Vegas, NV. No. CV-LV-79238.1 
$5 million in damages. Status: pre-trial discovery. Attorney for plain- 
tiff: Robert Berniur. Attorney for defendants: Roymond D'Agos- Joseph Coatney filed a claim with the Veterans Administration 
tino. [Filmways Communicotians v. Tbwn of Onondaga et ol., US (VA) in 1981 and filed suit against General Dynamics. Hughes Air- 
District Court for Northern District of New.York, No. 81-CV-1293.1 craft and Westinghouse in 1982. Ciaim: radiation exposure from on- 

board radar while serving in navy for six years caused cataracts. 
* Attbrney Michaei Prigoff is investigating a possible suit agninst Status: Claim for VA benefits still pending. Suit against radarmanu- 
the operator of a "microwave tower" sited in a residential communi- facturers pending. Attorney for plaintiff: John Sweeney. [Adminis- 
ty. Concern in communitv that Ions-term radiation exoosure is trative agency: VA. Court: State Superior Court, Los Angeles, CA.1 . . 
r~sponsibie for cluster of iarious tu<ors, some cancerous, ambng 
residents. Frederick Becker filed a claim with the VA several years ago and is 

in the process of filing suit against radar manufacturers. Claim: 
Concluded: radiation exposure from radar on aircraft he serviced while in armed 

Cylix Communications Network of Memphis. TN, and Anthony forces caused cataracu and other injuries. Attorney for plaintiff: 
Capodanno lost their appeal of a Township of Haverford, PA, zon- John Sweeney. 
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' William Farnham filed suit against Hughes Aircraft. Northrop 
Aviation and Rockwell lntcrnational in October 1978. Claim: radia- 
tion exposure in air force aircraft from 1951 to 1973 caused cataracts. 
Status: pre-trial. Defendants' offer to settle not accepted, though out 
of court settlement still possible. Attorney for plaintiff: Seymour 
Ellison. [Farnhom v. Northrop Aviation el al., State Superior Court, 
San Francisco, CA, No. 744782.1 

Glenn Lough filed suit against ITT, Raytheon. Sperry Rand and 
Western Electric in 1978. Claim: radiation exposure in 1955 and 1956 
while in the armed forces caused cataracts. StaNs: pre-trial. Attorney 
for plaintifk Seymour ENison. [Lough v. Rayrheon ef a!., State 
Superior Court, San Francisco, CA, No. 744781.1 

Don Rrner  filed suit against Hughes Aircraft, Lockheed, Mc- 
Donnell Douglas Aircraft and Northrop Aviation in May 1978. 
Claim: radiation exposure aboard US aircraft from 1954 to 1967 
caused cataracts. Status: pre-trial. Defendants' offer to  settle not ac- 
cepted, though out of court settlement still possible. Attorney for 
plaintiff: SeymourEllison. [Ilrmerv. Lockheedet al., Slate Superior 
Court, Los Angeles, CA (moved from State Superior Court. San 
Francisco, 738065).] 

* Stanley Burgis filed suit against Western Electric in 1980. Claim: 
radiation exposure from M-33 radar he worked on for nine months 
between 1952 and 1954 while in the armv caused cataracts and retina 

nelly. [Beadles er al. v. Litton, Superior Court, Spokane, WA, No. 
80-2-04512-6.1 

Joyce McCarty filed suit against Magic Chef in 1978. Claim: her 
son's lymphatic cancer and eventual death were caused by radiation 
leaking from a microwave ovcn where he worked. Status: prc-trial, 
on hold whilc McCarty seeks medical experts to support claim. At- 
torney for plaintiff: WollaceSfephem. [McCorty v. Magicchef, Sec- 
ond Judicial District Court, Washoc County, NV.] 
Concluded: 

Delores Dclsatu and Lynn Spinella ended their suit against Amana 
Rcfriscratinn out of court in March 1982. Claim: radiation from a 
leaking microwave ovcn in their company lunch room induced cat- 
aracts in both women. Approximately $3 million sought in suit filed 
February 1979. Status: case dismissed with consent of both parties 
after one dav of trial in March 1982. Both oartier refused to give 
details. ~tto;ney for plaintiffs: MarkDecof. ' S ~ ~ M W N ,  April 1982. 
[Delseslo and Sphella v. Amana Refrigeration. US District Court. 
Providence, RI, No. 79-0082.1 

Helen Formakis lost her suit anainrt Taooan in November 1981. ~ ~ - . . ~~ ~ ~ 

Claim: counter-tap microuavc oven malfunctioned and burned her 
hand. S1 million sought. Status: jury found for defendant. Attorney 
for plaintiff: Cecile Weich. Attorney for defendant: Remo Acilo. See 
MWN, December 1981. [Formakis v. Tappun, State Supreme Court, 

damage. Status: pretr~al. Attorney for plaintiff: Jeffiy Siop/ord. 
[Burgls v. Wesrern Eieclrtc, US District Coun for Eastern Penn- 
sylvania, Philadelphia, PA (moved from Pennsylvania stare court 
soon after initial filing).] 

Attorney Richard Leonard is prepartng a case for a former 8-47 
aircrafi crew member. His client alleges one hour of close-range cx- 
posurc to an electronic countermeasures device mounted under a 
plane caused severe injuries. Exposure occurred in the 1960s. 
Leonard seeking medical experts to support the claim, which is not 
yet filed. 
Concluded: 

Joseph Kcrch settled his suit against Air America in spring 1982. 
Claim: radiation exposure from on-board radar and navigational 
equipment while working as a pilot caused cataracts. Prior to Air 
America, Kerch served in the air force for 20 years. This workers' 
compensation case filed in December 1980 under the Defense Bases 
Act. Statur: settled out of court for $30,000. Attorney for plaintiff: 
Matthew Shafner. [Kerch v. AirAmerica, Department of Labor, Of- 
fice of Administrative Law Judges, No. 15-19092 80-LHCA-1388 and 
No. 15-16930 8QLHCA.I 

* Leo Foley settled his suit against General Electric, Hazeltine, 
Hughes Aircraft, Lockheed Aircraft, Philco-Ford, Raytheon and 
Telerad-Lionel in 1981. Claim: radiation exposure while serving on 
EC-121 constellation aircraft between 1957 and 1975 caused cataracts. 
Case filed April 1979. Status: settled out of court for $25,000. At- 
torney for plaintiff: Seymour Ellison. See MWN, November 1981. 
[Foley v. LockheedAircraftet 01.. State Superior Court, Sacramento. 
CA, No. 280696.1 

Ronald Karras settled his suit against GeneralElectric and Western 
Electric w l y  in 1981. Claim: exposure to radiation while working on 
Nike Hercules radars for 14 years resulted in multiple injuries, in- 
cluding bleeding eyes, deafness and systemic hemorrhaging. Status: 
settled out of court for $200,000. Attorney for plaintiff: John 
Phillips of Chicago, fL. See MWN, July/August 1981. [Karras v. 
General Electric and Western Elecfrlc, Cook County Circuit Court, 
IL; NO. CV-79-L-20237.1 

Oven Cases 
I n  Progress: - 

hlildrcd Bcndler, Dclorcs Tcrhaar and Patricia Seelyc filed suit 
against Litton Industries. Lilton Microwave Division, and City Elec- 
tronicrin Dccernber 1980. Claim: a malfunctioning Model 800micro- 
wave oven in the restaurant where they worked burned two of the 
women and traumatized al l  three. Ao~roximatelv $5 million sousht. 
Status: pretrial. Attorneys for pltitiffs: ~ i n e i  Deglow. ~ e o n b r d  
Schroeter and Robert Scanlon. Attorney for defendant: James Con- 

. . 
Bronx County, New ~ o r k ,  NY.] 

US Embassy in Moscow 
I n  Proeress: - 

George Watson filed suit against the US government in January 
1981. Claim: genetic changes and injury from radiation exposure 
while servine as a marine guard at the US embassy in Moscow caused 
birth defects in his son.%tatus: charge that microwave radiation 
played role in causing defects-negligent failure to warn of hazard 
under Federal Tort Claims Act-dismissed in spring 1982 under the 
Feres doctrine and is now being appealed. Trial on second charge of 
medical malpractice by navy doctors set for March 1,1983. Attorneys 
for plaintiff: Pefer Dane10 and Chorles Peery. SeeMWN, January/ 
Februurv 1982. 1 Watson v. US. US District Court. Central District of 
~aliforn-ia. ~ o s ~ n g c l e s .  CA,NO. CV 8 0 . 5 7 3 7 . ~ ~ ~ .  Appeal on first 
charge filed in Ninth Circuit Court of Appeals. Sat1 Francisco, CA.] 

Attorney John Parker Hills has filed four cases for people exposed 
to radiation at the US embassy in Moscow. Two claims filed several 
years ago with the Department of Labor Employment StandardsAd- 
ministration, Office of Workers' Compensation Programs. were 
denied by a special claims examiner on July 19, 1982. One of these. 
filed by the spouse of an embassy employee who died of brain cancer, 
is being appealed to the Employees' Compensation Appeal Board. 
Hills also filed an individual and aclass action suit for a woman who 
worked at the embassy and now has cancer. This case, fded with the 
State Department. is pending. See MWN, January 1981. 

* Barton Reppert filed suit against the Central Intelligence Agency in 
July 1981. Claim: seeking documents under the Freedom of Informa- 
tion Act relating to the bioeffects of microwave radiation and to the 
Soviet microwave irradiation of the US embassy In Moscow. Status: 
pre-trial. Attorney for plaintiff: J. Stuarf Lemle. See MWN, 
September 1981. [Repperf v. CIA, US District Court, Washington, 
DC.] 

Other Work-Related Claims 
In Progress: 

AttorncyRobert Young added a ninth Right controller claim to the 
eight reported in last year's survey. Claim: radiation from com- 
munications, navigation and radar equipment near control towers 
and oossiblv cathode rav tube (CRT) disolavs in the work olace caur- - , . .  
ed cataracti. Status: alinine cases pending. [~dministra&e agoncy: 
Department of Labor Office of Workws' Compensation Programs, 
Branch of Special Claims.] 

Antoinette Yannon is aooealine the Julv 1982 dismissal of her orod- 
uct liability suit againrl RCA. ~ i a i m :  hurband's illness and cvcitual 
death caused by long-term exposure to microwave radiation whilc 
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working on TV relay equipment for New York Telephone. Seeking 
$3.5 million from equipment manufacturer for breach of warranty 
and negligence in suit filed in May 1976. Status: case dismissed on 
pre-trial motion in Jury 1982. Appeal filcd this fall. Attorneys for 
plaintiff: Jerome Ellis and Dovid Poully. See MWN, April 1981, 
July/ August and November 1982. [Yannon u RCA. State Supreme 
Court for Richmond Countv. Staten Island. NY. No. 1009-1976. An- 
peal filcd in State Supreme ~ b u r t ~ ~ ~ e l l a t e ~ i v i s i o n ,  Second ~ c ~ a t t -  
ment, Brooklyn, NY.1 
' Frederick Nepa filed a workers' compensation claim against the 
Port Authority of NY and NJ in February 1979. Claim: radiation 
from a walkie-talkie he used as a PA policeman cansed cataracts. 
Status: pending. Attorney for plaintiff: Angelo Gucciardo. [Nepo v. 
Port Authority, Administrative agency: New York State Workers' 
Compensation Board, New York. NY.1 

Attorney Angelo Gucciardo is handling a workers' compemation 
claim filed this year for a Long Island. NY, police officer. Claim: 
radiation from a walkie-talkie caused a cataract. Status: waiting for 
hearing date. [Administrative agency: New York State Workers' 
Corntensation Board. New York. NY.] 
Concluded: 

Antoinette Y~nnon's workers' compensation award for the'death 

of her husband has been upheld in appeals made by New York Tele- 
phone. Claim: husband's illness and eventual death caused by long- 
term exposure to microwave radiation while working on TV relay 
equipment for New York Telephone. Status: awarded benefits by 
New York Workers' Compensation Law Judge in 1980. Decision up- 
held by Workers' Compensation Board on February 26,1981 and in 
appeal to a state court on May 6, 1982. Award of $45 per week and 
$29,000 in retroactive benefits. Attorney for plaintiff: Angelo Guc- 
ciardo. Attorney for defendant: SaulSchier. See MWN, April 1981, 
June and November 1982. [Ynnnon v. New York Telephone, Adminis- 
trative agency: New York State Workers' Compensation Board, New 
York. NY. No. 0714-2308 and No. 0752-3602. Aooeal filcd Mav 1982 . . ~~ ~ ~~~~ 

in ~ e k  ~ d r k  state supreme Court Appellate Division, Third ~kpar t -  
ment, NY, No. 41045.1 

Sybil Barker and industrial Indemnity, the workers' compensation 
carrier for her employer in San Francisco, reached a private settle- 
ment for her 1982 partial-disability claim. Claim: visual demands of 
VDT work cansed debilitating eye problem (diagnosed as accom- 
modative spasm). Status: $7,500 settlement reached in October- 
November 1982 without compensation board ruling. Attorney for 
plaintiffi Kathryn Ringgold. [Administrative agency: State Workers' 
Compensation Board, San Francisco, CA.1 
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Broadcasters Balk at Another contentious topic was the ~roblem of assigning re- - - Proposed Massachusetts Standard sponsibility foragiven level of radiatibn when therearemulti- 
At a public bearing convened by the Massachusetts' ple sources. The only way to deal with it, according to Robert 

Department of Public Health in Boston onNovember 29, rep- Hallisey, was on a case-by-case basis. Hallisey is the director 
resentatives from the broadcastine industrv comolained that of the deoartment's radiation control oromam; hechaired the - . - 
the state's draft regulations on non-ionizing radiation are too meeting. 
strict. Neil Smith, a consulting engineer testifying on behalf Hallisey said the rules could be promulgated within 90 days 
of RKO General, accused the department of trying to satisfy of the close of the comment period on December 13. He said 
"irrational" public fears by setting an "unnecessarily str- that unless "substantial" changes are made after public com- 
hgent standard!' ments are reviewed, there will be no further hearings. He also 

Massachusetts became the first state to orooose general noted that the Massachusetts Deoartment of Labor and In- . . - 
population health standards for radiofrequency and micro- dustry was developing an occupaiional standard. 
wave (RF/MWI radiation last Februarv. (See MWN, March Also tesrifying were Dr. Don Justeren of the VA Medical 
1982,)'~he ~aisachusetts  proposal is in fact identical to the Center in ~ a n s i i  City, MO, on behalf of RKO General and 
recentlv annroved American National Standards Institute Dr. Russell Caroenter, who retired from the Bureau of Radio- 
(ANSI) standard except that i t  is five times stricter over the logical Health in September. Carpenter said rhar the major 
entire frcauencv range between 300 kHz and 100 GHz. The oroblem with RF/MW radiation was the "illusion of risk." 
standard is mist strict in the 30-300 MHz band, where it He called the level of public ignorance "appalling!' 
specifies a maximum exposure of 200 uW/cm2. Although the A second hearing on the proposed rules was held in Holy- 
February draft required the registration of all maior sta- oke, MA. on December 2. According to Watkins, some 25-30 
tionarv RF/MW sources and orescribed limits for occupa- oeoole attended the meeting. He said that they raikd similar 
ti~nalkx~osures, the revised draft, the subject of the hearing, complaints as those who spoke at the ~ o s t o n  meeting. Ron 
limits registration to new sources and droos the occupational Peterson of Bell Labs and a representative from Northeast 
standardaltogether. (A number of different types o f  sources Utilities were among those testifying. O 
are exempt from the rules.) 

Jules  ohe en, a consulting engineer based in Washington, 
DC, speaking on behalf of the National Association of Leukemia and Electromagnetic Fields: 
Broadcasters, said that if Massachusetts could not wait for a New Evidence and a Dissenting Opinion 
standard to be set by the federal Environmental Protection Researchers at the University of Southern California WSC) 
Agency, "the new ANSI criteria should form the basis for the School of Medicine have uncovered new support f i r  th; 
[standard] -nor ANSI divided by five." Douglas Rowe, an hypothesis that there is a link between leukemia and ex- 
attorney in Marlborough, MA, representing the Massachu- posures to electrical and magnetic fields. Three members of 
setts Broadcasters Association. aereed saying the ANSI stan- the school's Department of Family and Preventive Medicine . - . - 
dard is "more than sufficient!' have found that white males in LOS Angeles County whose 

Others have endorsed the new standard however. In a jobs reauired contact with electromagnetic fields had a 
November 22 letter to the Department of Public Health, Pro- greater risk of developing leukemia, especially acute myelo- 
fessor A.W. Guy wrote that the oroposalis "anexcellent com- genous leukemia (AML). 
promise that should satisfy thiconcerns of the public about - In a letter published in the November 20 Loncef, Drs. 
long-term exposure to non-ionizing radiation without unnec- William Wright, John Peters and Thomas Mack write that 
essarily being too restrictive to the users of the radio spec- their data are consistent with those of Dr. Samuel Milham 
trum!' Guy was the chairman of the subcommittee that who reported a similar link among workers in Washington 
drafted the ANSI standard. Raytheon's John Osepchuk told state last July (see MWN, July/August 1982). The USC team 
Microwave News at the hearing that the state did an identified power linemen as one class of workers who are at 
"eminently reasonable" job, which only needs a little refine- increased iisk of developing both acute leukemia and AML; 
ment. Oseochuk is a member of rheod hoccommittee that ad- telephone linemen had a significantly higher chance of nertinn - . - - - 
vised the A t e  on developing the standard over the last two &L. 
years. Speaking from his office at the qivision of Occupational 

The hearing was relatively brief as most of the 35 attendees Health, Dr. Wright told Microwave News that he bad read 
oreferred to listen rather than testify. Particiuation was live- Milham's letter when it was published and thought that it 
iier at an informal question-and-answer period that followed would be interesting to apply ihe same methods to dam col- 
the hearing. After repeated comolaints about the stringency lected by Mack's Cancer Surveillance Program for Los An- 
of the stGdard, ~ o b e r t  ~a tk ins ,  a radiation scientist at the geles. ~e said he would like to continue this line of research 
deoartment, gave three reasons for the decision to add asafe- and is looking for a suitable cohort oopulation. 
ty factor tothe ANSI standard, which he called an occupa- Although rhe USC researchers wain ;hat the sample size is 
tional standard despite ANSI's claim to the contrary: (I) the small and rhat the workers could have been exposed to other 
classic distinction between the general public and workers 
with.respect to age, health and length of exposure; (2) the rec- 
ommendation of international organizations, especially the 
World Health Organization, for dual standards; and (3) the 
language in the ANSI standard that, "Because of the limita- 
tions of the biological effects data base, these guides are of- 
fered as upper limits of exposure, particularly for the popula- 
tion at large .. . " As for the origin of the factor of five, 
Watkins said "our committee picked it!' 

carcinogenic agents, they conclude that the connection be- 
tween leukemia and non-ionizing radiation deserves further 
studv. 

Mwwhile, Dr. Robert Libnrdy of theNew YorkUniversity 
Medical Center takes issue with Milham's Daner in a letter to 
rhe New England Journal of Medicine 0\l&e6ber 25). Citing 
work from the National Institute for Occuoational Safetv and 
Health (NIOSH) and the World Health 0;ganization ~ H O )  
and the epidemiological study of employees at the US embassy 
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in Moscow, Liburdy judges that the "mechanism of interac- AEL Industries in Farmingdale, NJ, has finished working on 
tion of electrical and maenetic fields with biologic materials. the lower fre~uencies for both standards. William Lambdin - 
although not well understood, differs importantly from the of  ~lectro-hlerrics has nearly completed the revisions to 
etioloev ofcancer. which is also not well understood. Ne~ative C63.2 for higher frequencies. Only the revision extending 
resultTdo not coiclusively rule out a health risk; thedata, C63.4 to 18 GHZ, coordinated by ~ a i e s  Klouda of Elite~lec; 
however. argue aeainst an association!' 88 tronics Engineering in Downers Grove, IL, will not be ready . -  - 
Busy Times for ANSl C63 

for balloting untilnext summer. 
Don Heirman of Bell Labs in Holmdel. NJ. has de- 

Members of the American National Standards Institute veloped a first draft for an addition to C63.4 on "immunity 
(ANSI) Committee on Radio-Electrical Coordination (C63) Measurements of Electronic Products!' Heirman exnects to . . 
have been very active revising existing standards and initiating baveasecond draft by Februaryand aversion ready fdrasub- 
new ones. At meetings held November 3-4 in Washington, committee vote by June. 
DC, they made substintial progress on a number of fronts re- . Preparation of a national EMC standard is undcrway 
lated to electromagnetic compatibility (EMC), especially with under the direction of Hcrb Mertel of EMACO in Snn Dieco. 
respect to instmmentatiou &d the measuremeniand control 
of radiation emissions. 

The C63 Committee is in the process of  revising two of its 
standards and has completed work on its one draft standard: 
ANSl '33.2-1980. Soeci/icolions for Electromo~nelic Noise 
andField strength ~kt&entotio;l, 10 kHz to  I ~ H Z ;  ANSI 
C63.4-1981. Methods o f  Measurement o f  Radio-Noire Em*. 
sions jrom io,v-~olto& Electrical and Electronic Equipment 
in the Ranee of10 kHz lo I GHz: and ANSI C63.12 (drab). 
~ e c o r n m e ~ d e ~ ~ r a c t i c e  on ~roceduresfor  Control of ~ ~ s t e h  
Electromoenetic Comuatibilitv. 

0ntIineZ below ark reporis of various subcommittee 1 
(Techni~ues and Develooment) activities. most of which were 
presented at  its ~ o v e m b e r  3 meeting: 

* A draft addition to ANSI C63.4 on "Ooen Area Test 
Sites," has been forwarded to the full committee for a vote. 
According t o  subcommittee chairman Edwin Bronaugh of 
Electro-Metrics in Amsterdam, NY, most members approved 
the draft. Representatives of the Federal Communications 
Commission (FCC) were concerned over the use of broad- 
band antennas to be specified in the new standard. The com- 
mission staff prefers making measurements with tuned dipole 
antennas and is seeking more data before a vote is taken bv 

CA. The document will compileall EMC standards in the US; 
either by inclusion or by reference. 

A draft standard for measurement of radiated emissions 
from and susceptibility of medical devices is being circulated 
for comment G o n g  subcommittee members.   he work of the 
task force, chaired by A1 Smith of IBM in Poughkeepsie, NY. 
has been partially stalled by theloss of severalmembers. Ade- 
cision on how to proceed will be made at  the next sub- 
committee meeting. - .  

At the full C63 committee meeting on November 4, fol- 
lowing the subcommittee session, a decision was made to ac- 
cept the draft C63.12 EMC standard as final without modifi- 
cation. At  the next meeting a new task force chairman will be 
appointed by members of subcommittee 1 t o  begin working 
on refinements to this standard. 

The C63 meeting also featured reviews of  on-going revi- 
sions of the International Electrotechnical Vocabularv and ef- 
forts towards international standardization. And gofessor 
Raloh Showers. chairman of the C63 committee. reoorted on . .~ ~~ 

thc'lnternntion~l Special Committee on Radio Interference 
(CISPR) meeting held in Stockholm in September. (Showers. 
who is with the Department of  Electrical Engineering at the 
Universitv of Pennsvlvania in Philadelohia. is also the oresi- . . 

the full committee next February. The FCC members ad- dent of CISPR.) ~ i c r o w a v e  News will run an  update-of 
stained in the subcommittee balloting. CISPR activities in a future issue. 

* The proposed revisions to C63.2 and C63.4 to extend Bronaugh has tentatively scheduled a meeting of subcom- 
their frequency range down to 20 Hz and up to 18 GHz are mittee 1 for next February. A date for the next C63 committee 
nearing completion. A task force chaired by Marge Stone of meeting has not been set. Igg) 

Biologiesl Effeefs ... Radio Science, the journal of the American supported the SRI work said, "The suggestions ;hat were raised by 
Geophysical Union, has published the proceedings of URSl's Sym- the first studyhavenow been satisfactorily answered!' This view was 
pariunr on Bioiogical Effecls of Elecfromognelic Radialion, held in echoed by Dr. Michael Gage, who is aco:author of the paper andone 
Helsinkiin 1978, as asupplement toitsSeptember-October 1982issue of Elder's colleagues at EPA. Though Gage agreed that the question 
fVolume17. Number 5.3). Amone theoawrsis thertudvof theeffects of lcthalitv is now settled. he still favors more work on behavioral - . .  - 

of prenatafand po~tnat~lex~osure t o ~ 5 0 ~ ~ r  radiation on squirrel teratology, a research area he describes as "not very well explored." 
monkeys, which caused quite a a i r  when it first appeared at a poster Among the 24 other papers in the collection are: "Measurements of 
session four years ago. At that time, Dr. Joel Kaplan and co-workers Electric and Magnetic Stray Fields Produced by Various Electrodes 
reported that, while most of the monkeys suffered no ill effects, there of 27 MHz Diathermy Equipment" by a team from Finland: 
was a high mortality rate among those animals exposed to an average 
SAR of 3.4 W/Kg before and after birth. EPA. the sponsor of the 
originalstudy, agreed to supply moremoney for areplication study to 
see whether this new effect was more than a statistical anomaly-a 
possibility given the small sample size and the fewer than expected 
death among the controls. The results of that second experiment, 
reported in anoleaddedinproof to the original paper, "did not sup- 
port those obtained in the initial experiment. No differences were 
found between irradiated and control monkevs in the number of 

"Coherent Oscillations in Biological Systems: Interaction with Ex- 
tremely Low Freauencv Fields" by F. Kaiser of the Institute of Theo- 
retieal~~hvsics aithe ~nivcrsitv of Stuttearl: "ELF Maenetic Fields u~~~ ~ ~ ~ . - -  
in ~ i n t r & k l  and Welding ln~ustrirr" by a group from Linliopjng 
University in Sweden; and "Population Exposure to VHF and UHF 
Broadcast Radiation in the [US]'' by R. Tcll and E. Mantiply of EPA .... In another teratology study, agroup from Thomas Jefferson Uni- 
versity in Philadelphia, PA. reports on the effects of prenatalex- 
DOSUre of rats to 10 mW/anlof 915 MHz for six hours a davthroueh- 

abortions. stillbirths or livebirths that occurred or in the number of but eatationinthe October issueof Rodinfion Research. %ev f&d "~ ~ ~~ ~~ ~~~ ~~~ ~ ~-~ ~~~. 
ofispring that died!' In a telephone interview from his office at SRI "no significant teratogenic activity" at this cxposurc ievcl- a level 
International. Kaplan raid that he believed the matter was now ret- which did not induce a "significant" increase in the rat's body tem- 
tled. At EPA, Dr. Joe Elder, the acting director of the division that perature (average SAR = 3.57 W/Kg). . . .And a team from EPA has 
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found that the exposure of pregnant rats to 425 MHz continuous 
wave radiation (SAR=3.1-6.7 W/Kg) "may lead to increased 
mitoeen-stimulated resoonses bv lvmohocvtes." Writine in the Seo- . .  . . 
tember issue of the ~o?;mol oJMicrowove Power, the authors st& 
that they do not know what mechanism is responsible for the ob- 
served changes, though it docs not appear to be frequency dependent: 
"Whether these changes in lymphocyte response reflect an alteration 
in the functional integrity of the exposed animal's immune system re- 
mains to be invcstigatcd." ... Dr. Gregory Lotz of the Naval Aero- 
soace Medical Rescarcll Laboratarv in Pensacola. FL. has issued a 

. . ,. ~ ~- -~~~ ~,-- r - - -  ~~ - ~ ~ - 

quency (225 AlHa near ll'l~ale-Body Rerononrr, dcscriblng the ~ o r k  
that prompted grcat intcrest v h m  he first presented it at the 1981 
BEMSconferenc~(sceMI~'N, September 1981). At pouerlevclsinex- 
cess of 5 mW/cmZ (SAR=2.3 W/Kg), Lou  observed "severe hyper- 
thermia" and concludes that "the effects on rhesus monkeys of ex- 
posure to a resonant frequency (225 MHz) were substantially greater 
than what could be oredicted based uoon straiehtforward com- 
parisons of durimctrf; information (SAR) and ;he effects of rx- 
porures to a much higher frequency (1290 hlHz).". . .Do non-thermal 
effects of RF/MW radiation exist? Professors Heman Schwan and 
Sol Michaelson, neither oneastranger to this continuing debate, of- 
fer opposite views in recently published papers. In a presentation at 
last year's 10th L.H. Gray Conference (see Medical Applications Up- 
date), Schwan describes "observed non-thermal effects of alter- 
nating fields" and states that hc believes that "ponderomotoric" 
forces are rcsponsible-these are caused by electrical fields acting on 
non-polar particles. Among thenon-thermaleffectslisted by Schwan 
arc: pearl chain formation, movement in inhomogeneour fields and 
changes in the shape of cells as well as their destruction and fusion. 
Michaelson takes an oooosite view in an unfavorable review of the 
World Health ~reaniki ion 's  WHO)  criteria document on RF/MW ~, ~ ~ - ,  ~ ~~~~~~~ ~ ~~ ~~~ ~ ~ 

radiation (see MWN, March 1982). In the October issue of Rodiolron 
Re~eorch, hlichaelson writer: WHO'S "unqualified acceptance of 
postulated non-thermal bioeffeets with resonant frequency de- 
pendence and 'windowr' is not justified by the evidence. There are 
many scientists who hold a working hypothesis that all RF/MW hio- 
effects arc explainable as the result of internal heating (albeit non- 
uniform throughout the organism). Much of the literature on 
'non-thermal' effects is marred by artifacts, conceptual problems or 
misinterpretation of data. It is regrettable the anthor(s) ofthe present 
document neglected to fully explore and takesuch factorsinto cogni- 
zance." Overall, he finds the document "distressing" because it 
"does not come up to tbc high scientific caliber and accuracy of the 
usual WHO publications!' .. .Another paper presented at the Gray 
Conference argues for the presence of non-thermal effects of micro- 
waves. A group of German researchers repoR on experiments in 
which they monitored thegrowth rateof yeastexposed to radiationin 
the frequency range 41.W41.835 GHz. Previous work had indi- 
cated the occurrence of "very remarkable effects": the growth rate 
increased and decreased at ceRain specific frequencies and there were 
anumber ofresonances, each withaline-widthof about 10MHz.The 
new work provided confirmation. They conclude, "Therc are 
changes in yeast growth rate, caused by low intensity microwaveirra- 
diation. These effects depend on frequency, showing a strong res- 
onant-like behavior, and are not correlated to the microwave power 
used. These effects are not explainable in terms of simple thermal 
response!'. . .Commenting on the paper connecting fluorescent light 
with skin cancer (see MWN, September 1982), Allan Jensen of the 
Danish National Institute of Occupational Health proposes that 
polychlorinated biphenyls (PCBs) may be the more likely toxic agent. 
PCBs can beemitted by fluoresccnt light fixtures, especially after the 
burnout of a ballast. His letter appears in the October 23 issue of 
Loricel.. . .The IEEE %nsoclionr on Microwove Theory ond Tech- 
niuuestvill oublish a soecial issue on "Electromaenetic Wave Interac- 
tions with 'Biological'~ystems" in July 1984. Georgia Institute of 
Technology's James Toler is the guest editor ofthe collection. Papers 
are due by October 12, 1983. 

Communlcstions.. S h e  Ncw Jersey Department of Healthwillinvc- 
ligate a pussible link between microwaves and birth defects and 
cancer in Vernon, NJ. Responding to local fears stirred up in a siting 
battle over a proposed RCA ~ m e h c o m  relay tower, the ~ & s c x  ~ o u n z  
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ty Health Department contacted the state's Epidemiology and Dis- 
ease Control Division late last mouth. (Therc are already anumber of 
RF/MW sources in Vernon. See MWN, November 1982.) A health 
department spokeswoman said the Sussex request is routine except 
for the possible link with microwaves: the department gets "a 
number of cancer clusters reports" every month. Charles Lawson, an 
epidemiologist with the department's Parental and Child Health Ser- 
vices, said the analysis would probably include a review of local 
hospital records for 1979-1981 and whatever other information the 
county board could provide. According to Lawson, this type of 
analysis usually takes over six months to complete. Meanwhile, 
Americom is scheduled to host a public meeting to discuss its pro- 
posed tower on December 11 .. . . NTIA plans for developing long- 
range international tclecommunications policies appear in the 
November 2 Federol Register (47 FR 49694). 

Compstlblllty & Inlerferenre.. . Competition belween land mobile 
services and UHF-TV alntionr for spectrum space continues and 
promises to get uorre: often, the result is unacceptable interference. 
A classicexamplc is WVEV. Channel 69 in Atlanta. GA.The station, 
operating at 800-806 MHz from the roof of the Peachtree Plaza 
Hotel. h& been forced to broadcast at an ERP of 2.63 kW. 30 dB or a 
thousand times below its authorized level. because of out-of-band ~ ~ ~ ~~~~ ~~ ~~, - -  -~ 

interference with land mobilc (806-807 MHz) repeatersJqcated on 
thesame roof. As the "ncwcomcr" WVEU has the responsibility for 
correcting the RFI problem. Last April. the station asked the FCC 
for permission to operateat 50percent power but the petition was de- 
nied on September 29. The station has now fileda petition for recon- 
sideration. Also in November. the commission orooosed rules to . . 
allow theaperation of public land mobileunrlson UHFChanncl I4 in 
Pittsburgh, PA (see 47 Federol Regirler 53752. November 29). Ac- 
cording to Ralph Justur ofthe FCC's Broadcast Bureau. "Unless the 
spectrum is managed to afford protection between these services, the 
interference problem is going to recur many times over the next 20 
years!' He cites UHFstations in Tyler,TX, Boulder, CO, San Diego, 
CA. and Washineton. DC as other ~otential  troublesoots.The com- - .  
mission's Private Radio Bureau has relea~ed an interim renort. ~ ~~~ ~ ~~~~~~ ~~~~ ~~ ~~~~~~~ ~~~ ~~~~~~~~~ ~. .~ - -~ .  
Fulure Privale Lond Mobile Rleconzntanicarionr Requiremenls.. . . 
Wit11 respect to satellite communications, the FCC has isrued an alert 
on the need to consider the potential for RFI in designingand manu- 
facturing direct broadcast satellite home receivers. Specifically, the 
commisrion noted that, based on theoretical considerations, out-of- 
band emissions from terrestrial systems could fall into the 12 GHz 
band, as could harmonics from ISM equipment - especially 
microwave ovens-and very hlgh-power radars.. . .On September 10, 
the American Satellite Co. of Rockville, MD, filed a petition asking 
the FCC to adopt standards that would protect against RFI from the 
improper operation of transmitting earth stations. One commission 
staffer told Microwove News that the FCC has not received a large 
number of complaints with respect to RFI from satcom stations and 
that "there are differences in opinion on how serious this problem 
is!'. ..The October 11 issue of Broodcarfing features a summary of 
comments submitted on the FCC's proposed rule for resolving FM 
blanketing interference (see MWN. May 115182). ... And the FCC has 
found that, while cordless telephones do not comply with its rnles on 
radiated sinnals. thcv do not constitute a serious oroblem: it has 
received few RFI camalaints from amateur radio ooeratars in the ~~ ~ ~ ~~'~~~~~~~ ~ ~~~~~~ ~~ ~~~ ~~~~~~- - r - ~ ~ ~ ~ - ~ -  ~~~ ~~~- 

1.8-2.0 MHz band. The FCC plans to propose new rules for co;dless 
telephones in 1983 . . . . State policemen have begun noticing that 
signals from their walkie talkies can interfere with their Breathalyzer 
units, used to test the sobriety of drivers. A spokesman for Smith 81 
Wesson, the manufacturer of the units in Springfield, MA, admits 
such RFI. thoueh rare. can occur.. . .GeoreeWarhinetonUniversitv'r . - - - 
Continuing Engineering Education program is sponsoring a course 
on Eleclromopnerir InrcrJerence ond Conlrol in Washington, DC, 
January 10-14. For more information. call (800) 424-9773. 

Government . . . For a brief moment in early October there were 
rumors that EPA management had officially approved long stated 
plans to set safety levels for public exposure to RF/MW radiation. 
Work on the guidance has been going on for some time: EPA's Office 
of Research and Development in Research Triangle Park, NC, is in 



the final stages ofpreparingacriteriadocnment on theeffectsofnon- 
ionizing radiation-due for release w l y  next year-which will serve 
as the basis for the guidance. And a group at the Environmental 
Sciences Division of DOE'S Lawrence Livermore Laboratory in 
Livermore, CA, is studying the economic impact of thegnidance (see 
MWN, December 1981). EPA Assistant Administrator Kathleen 
Bennett did approve the advanced notice of proposed rule making 
(ANPRM), but Administrator Anne Gorsnch has yet to sign it. As we 
go to press at the end of November, thereis still no sign as to when the 
ANPRM will appear in the FederalRegirler.. . .The National Center 
for Devices and Radiological Health (which absorbed BRH) is re- 
viewing its reporting and record-keeping requirements for radiation 
emitting products as required under the Radiation Control for Health 
and Safety Act of 1968. According to present rules, manufacturers 
must submit data on the operation, labeling and design of electronic 
devices as well as incidents of accidental radiation exposure. In addi- 
tion they must maintain records on quality control procedures, test 
results and methods for controlling radiation emissions. Among 
those devices using non-ionidng radiation that fall under these 
regulations are: microwave heating equipment, RF heaters and 
sealers and diathermy machines. A task forceat the center is assessing 
whether or not the regulations are still needed and is solicitingpnblic 
comment. As thecenter's John Bailey put it: "Weare lookingto seeif 
there is a better or alternative wav of satisfvine the act!' For more in- 

Medical Applications.. .The National Center for Devices and Radio- 
logical Health's Radiological Devices Panel is set to meet on De- 
cember 8 and 9 in Rockvilie, MD. On the agenda are a review of the 
current status of NMR imaging devices and a premarket approval ap- 
plication for a RF/MW hypcrthermia machine. The identity of the 
manufacturer seeking approval is confidential until the meeting. Dr. 
R.D. Saunders of the NRPB in the UK was scheduled to review the 
British experience with NMR, but will not be able to attend. At there- 
quest of the National Electrical Manufacturers Association 
(NEMA), there will be a discussion of the reorganization of the BRH 
and the Bureau of Medical Devices. What concerns NEMA, accord- 
ing to one of its staff, is that BHR's past authority should not get di- 
luted by thechange. For more information contact: Dr. Robert Phil- 
lips, (301) 443-3426 .... The North American Hyperthermia Group 
(NAHG) will hold its third annual meeting during the Radiation Re- 
search Society's conference February 27-March 7 in San Antonio. 
TX. For more information contact: Dr. Dennis Leeper, 925 Chestnut 
Street, Philadelphia, PA 19107. The abstracts of the papers from this 
year's NAHG meeting, held in Salt Lake City, UT, April 17-19 are 
published in the August issue of Radiotion Research.. . .The Proceed- 
ings of the 10th L.H. Gray Conference: Uhraround, Microwave and 
Radiofrequency Radiations: the B m s  for Their Potential in Cancer 
Therap3 held in Oxford in July 1981, are published in a supplement 
to the March 1982 issue of the British Journal of C a n m  Amone the 

formalion see the notice in the & v r m b e r i 6 ~ e d e m l ~ e g i s r e r ( 4 7  FR 
- 

large number of papers is one from Poland that compares 111c effects 
51706) or call Bailey, (301) 443-3434, Comments are due by February of wholc-body and local microwave hypurthermia on thc immune 
14, 1983; Bailey hopes to have recommendations ready by next Sep- system. Drs. M. Janiak and S. Szmigiclski of the Center for Radio- 
tember .... The Consumer Product Safety Commission (CPSC) has hiology and Radioprotection in Warsaw report that local heating is 
proposed ruler todecide when to relcasc complaints on specificprod- preferable to whoie-body hyperthermia because the former does not 
ncts. The proposal, published in the November 5 Federal Regirter inhibit theimmnneresponse.. . .Fonar announced a breakthrough at 
(47 FR 502831, wonid make it easier for CPSC to disclose informa- the Radiological Society of North America meeting in Chicagoat the 
tion to the aublic . . . . NIOSH's Division of Biomedical and Bc- end of November: a new 3.000-eauas nermanent maenet for use in . ~~ 

~ ~~ ~. 
havioral Science in Cincinnati, OH, is looking for a chicf for its wholc-body NMR imagers.'~spokesman for Fonar siid thr magnet 
Physical Agents Effects Branch to replace Dr. Wordie Parr who is h z a  very small fringe ficld and ir tllercforc much easier for hospitals 
retiring at the end of the year. A candidate must be an engineer or a to house. He added that Fonar hopes to gel FDA approval for its 
physicist and be able to direct a research program on the health and NMR units in the first half of 1983. The news sent the price of Fonar 
safety impact of occupational exposures toradiation, noise, vibration 
as well as hieh and low temoeratnres and oressnres.Thesalarvraneeis - . - 
$41,000-$48,500. For more information contact: Jon Rusc. Pcr- 
ronncl Officc. NIOSH. 4676 Columbia Parkway, Cincinnati, OH 

Measurement.. . A team from Italy's National Researell Council in 
Florence has developed an RF hazard monitor lo protect norkers 
against overexposure lo RF heater and staler radiation. The patented 
inrtrumcnt has a flat frequency response in the 2-100 MHz range, 
with an overall accuracy of *2.5 dB with a tydcal value of e0.7 dB. 
Themonitor incorporaies applicable safety standards: red and yellow 
indicator lights turn on in the presence of "excessive" power levels. 
In thedescription of themonitor, prescnted in theSeptember issue of 
the Journalof MicrowavePower, the team advises that it could also 
be used in a number of otherapplications, includingexposnres to AM 
and FM broadcast radiation, shon-wave diathermy and military 
communications.. . .The publication of NBS' draft handbook for i b  
Electromagnetic Calibration S e ~ i c e s  Voluntary Laboratory Accredi- 
tation Proeram. due out this month. has been held no as the bureau 
resolves a number of tricky tcc~tnicDl questions. ~ccbrding to NBS' 
John Locke, llledraft handbook should bc available early next year. ... In a paper to appear in a forthcoming issue of IEEE 7?amactions 
on InSfrUmenMion andMeosurement, David Wait of NBS' Boulder 
laboratories reviews NBS' noise measurement program for antenna 
systems with gains between 51 and 65 dB in the 1-10 GHz frequency 
range. For large antennas. 11-28 meters in diameter, radio stars are 
used as the known noise source. For smaller antenna systems. 4-5.5 
meters ip diameter, the moon is the preferred source.. . . Among the 
papers to be presented at the National Radio Science Meeting in 
Boulder during the first week in January are "Preliminary Results 
from Measurements of 800 MHz Radio Transmission into Residen- 

stock to new highs.. ..The program for the first annual Meeting of 
the Societv for Mametic Rmnonce Imorina to be held in Colorado 
Springs idGebrnaG is now available. ~ee"~&ference Calendar on p. 
10 for details. 

Military Systems.. .Wisconsin Goyernor-Elect Anthony Earl has con- 
firmed his campaign commitment to oppose Project ELF, the navy's 
land-to-submarine communication system. In a post-election state- 
ment, he called it "primarily an offensive system which wonid not 
help to move us along the road to arms control and arms reduction." 
and annaunccd olans to contact Michieon's Governor-Elect James 
Blanchardra work logetl~eragainst thuprojmt. On anothcr front, t l~c 
Wisconsin Nalural llesources Huard passed a rr.roiulion affirming its 
opposition to Project ELF on November 17.. ..The Department of 
Transportation has approved the construction o f  the H-3 highway 
project, part of which will be under thecoast guard's Omegaantenna 
(seeMWN, Jnly/Angnst 1982). Constructioncould beginin January. 
... The navy is building an AEGIS Combat System Center on 
Wallops Island, VA. In a November I notice in the FederolRegister 
(47 FR 49437). the navy announced that it would not prepare an en- 
vironmental impact statement for the project but that an envimn- 
mental assessment had been completed. The navy notes that, "The 
radars utilized do constitute a hazard zoneextending some2.000 feet 
seaward; however, the beam is elevated to keep radiation levels at the 
shoreline within the standard of 10 mW/cmz for continuous ex- 
posure. Continuous monitoring and built-in system c i ~ ~ . r k r  will auta- 
matically turn off the equipment if radiation ievrlr arc cxccssi\c so 
that iltorc is no pcrcoived hazard lo operaling pcrsunnol, siiuresideur 
surface inhabitants!' 

tial Bnildines" bva team from Bell Labs in Holmdel. NJ. and "Mea- Mahilc Cammunicntians . . . Allocatine cellular mobile nhone mar- - .  - ~ ~~ ~ ~ ~ .~~ ~~~~ ~~~~~~ 

suremcnts of the hlicrowave Dtelrctric and ~t l~ .nuat ion  ropert ties of kcts is proiing to be a tougil job. The second FCC cellular conrlruu- 
Plants" by two rcsearchcrr from the RemoreSrnsing Lab at lhc Uni- lion pcimil wt.nt to AT&T8r Boston substdiary last month. But al 
versity of Kansas in Lawrence. For details see Conference Calendar about the same time, the Justice Department asked theFCC todelay 

issuing permits to phone companies until the commission clears up 
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questions uvcr its licensing prouudurcs, which sonhe applicants argue 
are anti-comprtiiivc. And tlie commission must now wade through 
almost 400 apDlicatiqns rcceibvd for the 30 second-largest cellular 
markets 

Ovens.. .It loolsas i fa  large numbcr ofpeopleare planning to put a 
microunve awn  under tllcir Chriatrnas trees, or at least that is wbat 
relnilers arc bcuiog on Factory shrpmer~ts of ovens exceeded 470.000 
in October, the largest number for any month in history. A spokes- 
woman for the Association of Home Appliance Manufacturers, 
which compiles these statistics, noted that microwave ovens arc pop- 
ular gift items in the current economic climate because they meet the 
needs of working women. Even with a record-breaking October, 
microwave oven shipments for the year are still down 11.2 percent 
over the first ten months of 1981.. ..A one-month-old baby girl was 
hospitalized with third degree burns on the left hand, right foot and 
ahdomen in Caledonia, MI, on October 31. Stale police Detective 
Sgt. Robert Golm suggested that the burns were caused by the 
microwave oven In the home of the babv's oarentr: the oolice have . . 
imooundcd it. Golm t o l d ~ i c r o ~ v a v e ~ e ~ ~ s & a t  there werenodefects ~ ~~ ~ 

in;heovenand~liarit would not operate with thrdoor open. "wid0 
not feel it was anaccidcnl," hcsaid. Thecaauis now being handlcd by 
Barry County Prosecutor Judy Hughes. Repeated attempts to reach 
Hughes wereunsuccessful.. . .ANovembcr 29 pre-trialconfe~ence on 
the FW's complaint against Amana Refrigeration Inc. for deceptive 
advertising (see MWN. November 1982) was rescheduled for 
December9. On November 30, the FTCmoved for a "summary deci- 
sion:' according to FTC attorney Andy Sachs. If accepted, there 
would be no trial; a decision would be issued by the administrative 
law judge hearing the case.. . .Thcrmador/Waste King Co. has re- 
issued a booklet, M~croivove Nutrition Report, first released in 1977, 
which compares the reduction of Vitamin C (ascorbic acid) in fruits 
and vegetables cooked in microwave ovens and by other conventional 
methods: "In 18 out of 24 instancesstudicd, the ascorbicacidcontent 
of the microwave cooked product was significantly higher than that 
observed after thcconventionaiandconvenient methods wereused!' 
The studies were carried out by Professor Gertrude Armbruster at 
Corneii University's Division of Nutritional Sciences. Copies are 
available from the company at 5119 District Blvd., Los Angcles, CA 
90040.. ..General Electric has introduced a new line of microwave 
ovens. Its Dual Wave system cooks food from the top with a rotating 
antenna and from the bottom with a static wave guide. GE is 
marketing eight models in the line, with prices ranging from $300 to 
$550. Among their features arc "Auto Roast" with automatic 
temperature control and "Auto Defrost!'. . .The International Elec- 
trotechnical Commission has published its standard IEC 705-1981, 
Merhodr f o r M m u r i n ~  rhe PerformonceofMicrowoveCookin~Ao- 
p l i o n c e s j o r ~ o u s e h o l ~ ( ~ n d ~ i ~ ~ i l ~ r ~ u r p o &  A copy is availabie for 
$14.00 from the American National Standards Institute, 1430 Broad- 
way, New York. NY 10018. 

Power Lines.. .DOE held a meeting to review its sponsored research 
on 60-Hz electric field effects, November 15-18 in Denver, CO. Rep- 
resentatives from seven research groups presented progress reports 
on 28 different projects. A limited number of copies of the abstracts 
of the papers arc availabie from Kenneth Kiein, Electric Energy Sys- 
tems Divison. CE-143, DOE, Forrestal Building, Mail Stop 5E052, 
Washineton. DC 20585. No other oroceedines of the meetine will be - .  - - 
prepared. DOE isstill operating an last year's budget under a contin- 
uing budget resolution. As a consequence. Klein said in an interview, 
it is.doubtful that any new contracts will besigned this fiscal year: ail 
available money will be devoted to work already in progress.. . .The 
Minneiota Environmental Quality Board (MEQB) is scheduled to 
meet pn December 16 to rcviiw a number of studies on the effects of 
the Cooperative Power Association-United Power Association DC 
power line (running from a coal field in North Dakota to Min- 
neapolis-St. Paul) and to consider whether its construction and 
operation permit requirements adequately protect health and safety. 
According to a presentation by Professor Frank Martin of the 
University of Minnesota, Minneapolis, at a November 13 MEQB 
public meeting, preliminary evidence from a study of dairy cattle in- 
dicates no ill effects due to the400 kV 1ine.The board's ionmonitor- 

MICRO WAVE NEWS December 1982 

ing program did uncover one surprising result: a relatively high con- 
centration of small ions (5,00O/cc) a quarter of a mile downwind 
from the line. Final reports are scheduled for release in January. For 
more information contact: MEQB's George Durfee, I5 Capitol 
Square Building, 550 Cedar Street, St. Paul, MN 55101, (612) 
2962818 . . . . Last month we reported on a Swedish study linking 
power lines with cancer. We havenow learned that one of the authors, 
Professor Benet Enander of the Roval Institute of Technolorn in ~~~ " -. 
Stockl~olm diedin June 1981; he was ollly m\olvud in theearly stager 
of ~IIL.  project helping Dr. Lennarl Tohneniur makc magncric firld 
measurernenta. Dr. Tomenius was the principal outlror of the report. 

Satellite Communieatioos ... The Stamford, CT, Citizen Action 
Group is pressing for satcom stationsiting rules. A proposed city or- 
dinance that would require current and future station operators to 
perform environmental impact studies is now before the Health and 
Protection Committee of the Stamford Board of Reprcsentatives- 
the town council. According to a group spokesman, local concern 
focuses on Group W Satellite Communications' new Stamford 
facilities. If the draft ordinance oasaes a committee vote. which the ~ ~~~ . 
group expects will happen boon, a public hearing on the rules will be 
held early next year.. . .Progress toward developing direct broadcast 
satellite (DBS) services continued last month as seven applicants 
joined Comsat's Satellite Television Corp. in winning FCC construc- 
tion permits for DBS systems.. . . As the future grew-brighter for 
domestic DBS last month. the international dcture dimmed. Accor- 
ding to a November 29 report in ~ro~~dcaxlm&, a UN special political 
commiltec voted lo bar dircct ratcllire lransmisrionr ncross national 
borders without the reccivlng country's consent 

VDTs.. .According to Dr. Michael Rosenberg, chief of reproductive 
health at NIOSH in Cincinnati, negotiations are still underway for a 
planned reproductive study of VDT operators. As we reported last 
month, NIOSH is in the process of setting up an epidemiological 
study, which will include over 5,000 pregnancies, to investigate 
charges that the sets are associated with miscarriages and birth de- 
fects. Rosenberg said that the negotiations should be concluded by 
the beginning of the new year.. . .NIOSH is also planning a reproduc- 
ti& study of women exposed to PCBs. This work is unrelated to 
VDTs, but may beof interest to those who believe they areexposed to 
these chemicals in the office either from fluorescent light fixtures or 
from VDT capacitors and transformers. (See also Biological Effects 
Update.) NIOSH will investigate 200 women who worked at a New 
York factory that manufactured transformers between 1940 and 1976. 
Rosenberg is the project officer for the PCB study.. . .%o ergo- 
nomics studies are also eettine started. NIOSH has contracted with 
Dr Marvin ~ a l n o f f  of ~ iami in ive r s i tv  in Oxford. OH. toevaluate ~~ ~~ ~~~~~ 

thrcuof itsin-houaustudicron thceffcc;s ofadjustable furniturcand 
iighling, scparncly and together, on worker htallh and productivity. 
In anotltcr project scheduled to begin hllir January. NIOSH will mon- 
itor the vision and blood pressure of 24 professional typists for nine 
months in an experimental study of VDT workplace design. The in- 
stitute's Dr. MichaeiSmith is the project officer for bothprojects.. . . 
An Ontario task force investigating VDTs has recommended shield- 
ing all flyback transformers and testing all units for X-rays before 
they leave the manufacturer. The group's draft report, Possible 
HeoW Hozords of Video Display Units, also calls for a p a j o r  
epidemiological study of potential reproductive hazards, including 
radiation and PCBs, It advises that when alternative work is not 
available, pregnant operators should be eligible for workers' com- 
pensation, with the employer making upany loss in income.The task 
force, chaired by Dr. Gordon Stopps of the University of Toronto, 
presenteditsdraft report to thcOntarioMinktryof Labor's Advisory 
Council on Occupational Health and Safety on November 30.. . . 
Maria Stuchly and colleagues at the Radiation Protection Bureau-of 
Health and Welfare Canadain Ottawa haveadifferent view ofpotcn- 
tial VDT harards. Thev made measurements of ELF (5-500 Hz) ~~~.~ ~ ~~ - ~ ~ ~ 

magnetic fields and ~ F i l s 2 0 0  kHz) electric ficlds f r o m v ~ ~ s .  FO; 
the tlhrcu units teared for ELF, most cmisrionr were at 60 Hz and its 
harmonlcr, wrth higher levcls for even iharmonics than odd ones. At 
30 cm from the front of the screen, magnetic fields were between 
0.097 and 0.217 A/m. Only one reading was taken close to the 
transformer at the back of a unit, the Perkin Elmer Model 550: there 

9 



the magnetic field was 4.019 A/m. According to bureau scientists, 
these radiation levels were in line with other electrical devices; for in- 
stance, a hand mixer has been found to have localized fields of 9.295 
A/m. They say that ELF magnetic fields around VDTs "are of such 
low intensities that they are very unlikely to have any biological ef- 
fects, let alone represent a health hazard!' The bureau staff tested 
57 models (86 sets) for R F  radiation and found emissions in this 
frequency range were also well below safety limits. At the operator's 
position, 30 em from the screen, electric field intensities for 20 
models were in the range between 1 and 5 V/m and for 37 models 
below I V/m. Maximum readings were generally found near the 
flyback transformer, but for three models the maximum reading was 
found at the screen, with emissions dropping from above 200 V/m to  
less than 70 V/m a t  a distance of 10 cm. For 10 other models, 
maximum readings above200V/m, but not specified, wereidentified 
on  the top, side and back of the units.. . .Plans are still in the works 
for introducing a VDT safety bill into the Connecticut Legislature. 
Siate Senator Michael Skelley is likely to submit a bill to the legis- 
lature's Labor and Public Employees Committee early next year (see 
MWN, November 1982) . . . . A VDT safely bill introduced in the 
British Columbia Legislature failed to receive consideration this year. 
Private members bill No. M210 was introduced by legislator Karen 
Sanford in October.. . . The Australian Council of  Trade Unions 
published its "Onidelines for Working with Screen-Based Eqnip- 
ment" in its Health ondSafety Bulletin this May. The 44-page report 
lists cataracts and pregnancy problems among potential VDT 
hazards. It states that "no satisfactory long-term follow-up study of 
operators of [VDTs] has been performed,and so statements to the 
effect that the equipment does not or  cannot damage, e.g. eyes or 
eyesight, are without foundation. In the light of disastrous ex- 
periences associated with introduction of new tcchnologics in the 
past, [union] affiliates should regard screen-based equipment as a 
likely cause of severe health effects until it is shown to be safe." The 
guidelines were edited by John Mathews and Nick Calabrese, ACTU/ 
VTHC Occupational Health and Safety Unit, Trades Hall, Box 93, 
Carlton South, 3053 Victoria, Australia.. . .The Newspaper Guild has 
warned its locals not to accept VDT radiation tests performed by the 
Research Institute of the American Newspaper Publishers' Associa- 
tion. Guild President Charles Perlik arcues that an im~ar t ia l  third . 
party should perform the tests. 

Etc.. .The oaners nresented a t  the Ann Arbor meeting on risk analvsis . .  . 
and microwaves (seeMIVN, December 1981) have bein cdiled by ~ n i -  
versity of Michigan Professor Nicholas Slcncck and have just been 
published by [he San Francisco Press. In one of the conference's 
more conlroverrial and widely circulated papers, Allan Frey criticizes 
Profcsror Bill Guy'scxperiment on thelong-term, loiv-levcl effects of 
2450 MHz radiation. (The studv. funded bv thcair force. is now near- 
ine comoletion at the.~niversiiv of  washheton. ~ e a t t k . )  When the - .  " .~ 
paper war first dijlributed. Guy and his co-workers asked Steneck for 
the opportunity to respond, and Frey in turn was allowed a bricf re- 
ply. All of this was to bepublislted in the book, but as Slrnrck notcr. 
on  seeing Frey's second statement, Guy's group withdrew its critique. 
Steneck published Frey's reply anyway; in it Frey asks, "Why did 
Guy take on  a project which involved the expenditure of approx- 
imately $1.5 million of public funds with the known critical sensitive 
tests ruled out by the sponsor for a nonsensical reason? Is this 
science?" Risk/Benefif Analysis: The Microwave Care is available 
for 515 from the San Francisco Press, Box 6800, San Francisco, CA 
94101.. ..In an article published in the summer I982 issue of Science, 
Technology &Human Values, Steneck argues for involving historians 
innolicv deliberations. H e  uses the microwave debate as a case studv. . . , . 
whic\"shows how history has been misused, abused and neglcclrd .. ." Stcneek is with the Department of History at the University of  
Micliigan.. . .There is a new computer game calledMicrowove on the 
market. The objective is t o  direct Teddy the Salvage Man through a 
maze so that he can repair equipment and computers (thereby col- 
lectingpoints) while avoiding attacks by alien beings. Teddy can out- 
run thealiensor fieht them offwith dishes that soew out lethalmicro- - 
waves. This writer who has littlc talcnl for such games nevertheless 
found Microwo\equite addictive. The game is dcaigned for an Apple 
II computer; it is available for $34.95 from Cavalier Computer Corp, 
P O  Box 2032, Del Mar, CA 92014. @ 

January 5-7: Nolionol Radio Science Meeting, University of Colorado. 
Boulder. CO. Contact: T.E. VanZandt, NOAAIERLIR445, 325 Broadway, 
Boulder. CO 80303. 

Fchrunry 14-18: 1st .41111w11 Afrdllng 0 / I l 1 ~  SUCIPI) lo r  hlogneric Rrsononrr 
In~oqin~-. Uroadmurc Hotel. Colorado Springs. CO. Canucl: S>IHI. Sullc 
506. 2720 hlonrgomcry Lane. Beritcrda. htD 20diJ. 

Fchru3n 11-19: 1111 lnrer#!vlionol Con/erenrr of! In/rurcd ond M;ll!merzr 
Il>xe,, Uni,errily ofSI  Jcronlr. hlarreitlc, Frlncc. Contact: Kenneth Bullon. 
Naliosal bIagt1~1 Lab. h l l r .  CanlbiiJgc, hlA 02139. 

February 27-March 3: 3151 AnnualMeeIing of IheRodiorion Rereureh Socie 
ly, Hyatt Regency, San Antonio, TX. Contact: RRS, 925 Chestnut Street. 
Philadclphiu. PA 19107. The 3rd Annual Meeting of :he North American 
Hypenltennio Group will be held rimultaneourly. February 27-March I. 

Atarch 5-10: hlrcrot~o,r. Sjr,en>r .~Ipplico,ionr techno lop^: St8ervton \\'aitt- 
~mgton, \\'lsiltng!on. DC. Canrlrt: R1~1nrd Hamman. E\V Cummuncxionr, 
ll7J Eut h tcdur  Dri\e. Pvlu Ahu. CA 91303. 

hlurh 8-10: 5111 Eiecrromognrrrr Cont~ordblbry S)mporiu,n o,td Technical 
E*h,b,t~on. Zurich. Sul!zcrland. Contact: Dr. T. D,orak. EhlC-HI. ETH 
Zentrum-iKT, 8092 Zurirll. Sw#ucrl3nd. 

April 5-8: Inamoeanal.\logneecsConference. Frnnkiicl I'lnzn Itatel. Phila. 
dclphiu, PA. Contact: I:.I Friedlander. Scllaol oiElcc!nc=l Esgjnccring. Pur- 
due Univrriil). \V Lilfa)etlc, IN 41M7. . April 67 :  Annual Meel$g of IheNaIionol Councilon Rodiorian Protection 
and Memremenls. Wwhington. DC. Contact: NCRP, 7910 Wwdmont 
Avenue, Bcthesdo, MD 20814. . April LC-I): 6151 Annual Convenlion ofrhe NotionolAsrociolion of Brood- 
mrten, Lus Vegus Convenlion Center, NV. Cantocl: NAB, 1771 N Street. NW, 
Wmhington, DC 20036. . April 12-15: 3rd Annual InlernolionolCo~erenceon AnlennarondPmpogo- 
tion, Univerrily of Evst Anglia. Nonvieh, UK. Contact: IEE, Savoy Place. 
London WC2R OBL, United Kingdom. . May 2-5: 2ndAnnual Tm&Mearuremenl WoridErpo, Convention Center, 
Sun Jose, CA. Contact: Meg Bowen, Conference Director. 215 Brighton 
AYCOUC. Borlan. MA 02134. 

hlny 15-19: ISrh Annu31 hl*erig 01 lbe Con/ermre "/ Rodiutron Con,rol 
Plogom D!rerrorr. Ellloritdo IInlcl. Rmo. NV. Contact: Charlu Hlrdin, 
CRCPD. 65 Founlnln P t~re ,  Frankfur!. K Y  W i .  

l a y  22-25. 18lh Ashual blerrzng olrhr Arcac~~nun furthe Adtunccn~cnr 01 
hltd,cal lnr!nrmmrar,un. Loeus At1310b. Ddlw. TX. Contxt. .4431i. Suire 
602. 1901 ti. For8 hlyer Dnvc. Arllngron. VA 22209. . May 23-26: Inlernlrlionoi IEEE/APS Symposium and Nolionol Rodia 
Schnce Meeling, University of Houston, TX. Contact: Professor Liang Shen, 
Deportment of Electrical Engineering, University of Houston. TX 77004. 
June Id :  IEEE/MTT-S Inlernolional Microwve Symparium, Sheroton 

Bo~ton Hotel, Boston, MA. Contact F m n k  Leith, Alpha lndurtrier. ZOSylvan 
Road, Woburn, MA 01801. 

June 12-16: Slh Annual Bioeiectromogneticr Saciely Meeling. University of 
Colorado, Bouldcr. CO. Contact BEMS, 1 Bank Street. Gaithersburg. MD 
20878. 

Jun: 21-23: inurno,ional Aerarpucc ond G~ound Conjercnce on L,~;tmmg 
and Slolic ElrNrrcrl). Fort Worth. TX. Conl3cl: Nlck Rarch. FiL4 Trrhnlcal 
Cmrcr, ACT-340. Allrntir City Aimor:. NJ 08U1S. 

JLI) 18-21: 20111 Annual IEEE Codercnr? on Nuclear ond Space Rudzoeon 
Ef/ecls, Sheralon Galmburg Hutel. Cntlinburg. TN. Conlac!: E F. llnnmun, 
Dtv. 9336. Sandla National L=boraorier. Albuquerquc, ti31 87185. 

July 18-22: 7th hrernotionol Synrporium on Bioeleclrochemirtry ond 
Bioenergelicc, Stuttgart. West Germany. Contact: Professor M. Blank, Depan- 
men[ of Physiology, Columbia University Medical School, 630 West 168th 
Str~ct, New Yolk. NY 10032. 

Augur1 21-25: lEEE Inrernor ionolS~nlp~~iut~~ on Elecnomugne~~r Conzpal- 
rhihry, Hyel Regm;y-Cgsid Cily, Arlington. VA. Conl~cr: Aaron Sullirnn. 
11.. 7121 \Volf Trce 1.anc. Rork~tlle, hlD 20852. 

August 23-26: URSIIntemolionoi Symposizmr in Eleclromognelic T1,sory. 
Sanlivga dc Compostdo. Spain. Contua: Dr. J.L. Sebwtian. Dept of El-- 
tricidod y Electronien, Fnculrnd de Cicndw Firicw, Ciudad Univerritarin, 
Madrid (3). Spain. . O.tobrr 3-S: 3rd Annual hfc-rrmg o l lhe  Rioclcrrrrrol Repaw ond Gmnlh 
Saciery, SunI:r~nrirm. CA. Contact: Dr. Larrninc Dly .  San FranciicoGcnrral 
Ilorpitnl. 1001 Patrcro. Snn Fmnci,co. CA ?-liIU. 
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VDTs: VLF Measurements 
Researchers at the Canadian Center for Occupational Health and Safety 

(CCQHS) have measured "relatively strong" emissions of very low fre- 
quency (VLF) radiation near the flyback transformers of some video 
display terminals (VDTs). They also have demonstrated a "practical 
method" for shielding against these emissions. 

The center's Dr. Karel Marha and David Charron found that a simply 
-constructed copper foil hood "greatly reduced VLF levels" around the 
terminals. 

These results are described in a draft version of The Very Low Fre- 
quency (VLF) Emissions Testing of CCOHS Video Display Ternlirrals. 
The document is currently under review and is scheduled for publication 
by CCOHS in early 1984. 

The VLF electric field exceeded 300 Vlm at 20 cm from the casines of 
several terminals near their flyback transformers, although significantly 
lower levels were found in front of the screen. Marha and Charron used 
an JFI EFS-1 meter which goes off scale at 300 V/m and so the maximum 
readings are unknown. 

Emissions from flyback transformers are pulsed, with peak values from 
five to ten times greater than average readings, according to CCQHS 
spokesman Jim Purdham. The intensity of the individual pulses was not 
measured. 

Pulsed v. Continuous Waves 
Purdham said in a telephone interview that the authors hope their 

findings will lead to research on the biological effects of pulsed waves as 
compared to those of continuous waves. He said the draft report "helps 
define the research that's needed." (continued on p.7) 

MCRP To Study ELF BioeHects 
The Environmental Protection Agency (EPA) has asked the National 

Council on Radiation Protection and Measurements (NCRP) for a critical 
review of the biological effects of extremely low frequency (ELF) gadia- 
tion. 

Under a three-year, $150,000 contract, the NCRP will assemble a 
committee of experts to evaluate studies from around the world on the 
effects of ELF electric and magnetic fields, including those from high 
voltage overhead power lines. 

W. Roger Ney, executive director of NCRP, said that the council is now 
in the process of assembling Scientific Committee No. 79 to write the 
report for EPA. Nominees for chairman and members of the committee 
are beimg weighed and will be presented to NCRP's Board of D ic to& at 
its December 13 meeting. (There are usually six to ten experts on NCRF' - 
committees.) 

Speaking from his office in Bethesda, MD, Ney said that the commit- 
tee will assess what standards might be needed in addition to surveying 
the available literature. (continued on p.7) 



EBll v. lnco Case Settled 
Electru-Biology Inc. (EBI) has retained its patent for the 

Bi-Osteogen bone regenerating system after a two-year 
court battle against three subsidiaries of Inco Ltd. In an out 

I of court senlement, the Fairfield, NJ, company also ac- 
quired Inco's patent for treating bone breaks with pulsed 
electromagnetic fields (PEMFs). The November 11 agree- 
ment removes the threat of competing devices entering the 
market under licensing agreements from Inco. 

Although the terms of the settlement are confidential, 
; sources close to the proceedings report that Inco received no 

money or future royalties because, they speculated, EBI 
probably would have won its suit. 

- EBI sought a judgment from the Federal District Court 
for Southem New York, New York City, in 1981 (81 Civ. 
7592) to uphold the validity of its patent, which defines 
specific electromagnetic signals that enhance bone growth. 
Inco held an extremely broad patent for PEMF bone treat- 
ment. (Inco Ltd. is a Canadian corporation.) 

The suit focused on whether EBI obtained the-rights to 
the Bi-Osteogen signal illegally. In a countersuit filed in 
1982, Inco accused Dr. Arthur Pilla, one of the founders of 
EBI, of developing the idea for the Bi-Osteogen generator 
while still working far the Electric Storage Battery Corp. 
(ESB), which later became an Inco subsidiary called Exide. 
During Pilla's four-year tenure at ESB he was obligated to 
assign all discoveries to ESB. Pilla left ESB in February of 
1975; EBI filed a trademark application for its device that 
June, which claimed the machine had been in existence 
since April, and Pilla and a colleague filed a patent applica- 
tion for certain PEMFs that fall. 

Pilln maintains that the Bi-Osteogen signal was not dis- 
covered and patented until mid-1976. In an interview he 
explained that the 1975 filing was so general that it was 
rejected by the patent oftice. 

After Pilla left ESB he went to work at Columbia Univer- 
sity where John Ryaby and Dr. Andrew Bassett were al- 
ready on staff. The three reseamhers started EBI in 1975. 
Pilla currently works at Columbia part time, and is a profes- 
sor of orthopedics at Mt. Sinai Medical Center in New York 
City. 

Though not a central issue in EBI v. Inco, the scope of the 
two patents raises interesting questions about PEMF treat- 
ment in general and EBI's formidable market position in 
particular. Are some signals more effective than others, and 
which signals fall under EBI's patents? As yet there are no 
clear answers. 

Inco's former patent, filed by ESB employee Michael 
Manning in 1972 (US Patent No. 3,893,462; 1975), covers 
the therapeutic use of a wide range of PEMF signals with 
differing pulse rise and fall times. EBl's patent, on the other 
hand, specifies very complex signal characteristics defined 
by Pilla and Ryaby (US Patent No. 4,105,017; 1978). EBI 
claims the Bi-Osteogen waveform is what makes treatment 
work, though it does not rule out the possibility that other 
signals are effective. 

Many researchers suspect that the type of signal used to 

2 

- 

stimulate bone growth is unimportant. For example, a num- 
ber of scientists told Microwave News that it appears almost 
any signal will work, from PEMFs to ultrasound, but vari- 
ous systems and signals may be best suited for different 
applications. 

Nevertheless, with Telectronics and a number of other 
companies now developing bone generators with signals 
similar to EBl's, new patent infringement claims may be 
filed. Asked about the Telectrunics device, which is already 
in clinical trials, EBI Vice President Richard Reisner told 
Microwave News that his company "will take appropriate 
legal action" if the Telectronics signal is covered by the 
Manning or Ryaby-Pilla patents. 

Some observers believe EBl's market position is so 
strong that it will ignore Bi-Osteogen look-alikes as long as 
competitor sales remain small. The EBI generator is by far 
the most widely used bone regenerating device and the only 
PEMF unit cleared by the Food and Drug Administration 
which does not require surgically implanted electrodes. Ac- 
cording to Reisner, the generator had a 77 percent success 
rate for the 13,000 bone fractures treated to dace. Another 
7,000 patients are currently using the device. 

Surprisingly, the settlement bas done little to boost Wall 
Street's opinion of EBI. Stock prices for the fast-growing 
company plunged 60 percent, to about $12 per share, in late 
October because of a drop in third quarter earnings. Paul 
Combs, a stock analyst for Morgan Stanley & Co., ex- 
plained that at present, a slowdown in the demand for its 
product outweighs the importance of patent protection for 
EBI. As we go to press, EBI is trading in the low teens. Its 
past year high was 34. 

Uncertain Link Between RF//MW 
and Cancer 

Dr. William Morton of the University of Oregon bas 
completed a revised report of his study linking nanowatt- 
levels (billionths of Wlcm? of ndiofrequency and mic- 
rowave (RFIMW) radiation to leukemia. His analysis of 
radiation exposure and cancer rates among Portland resi- 
dents has failed to pass peer review at the Environmental 
Protection Agency (EPA), however. 

The EPA-sponsored study, begun in 1978 and initially 
completed in late 1981, is the first to link envimnmental 
RF/MW exposures to cancer (see MWN, JanuaryIFebruary 
1982). Morton, a professor at the university's Health Sci- 
ences Center in Portland, believes his findings for freqpen- 
cies in the very low frequency (VLF) and FM bands could 
be significant and recommends further studies among the 
general population. 

[At extremely low frequencies (ELF), Dr. Nancy Werth- 
eimer and Ed Leeper have found an association between 
power line radiation and leukemia. A similar Sink has been 
found in a number of studies of occupationally exposed 
groups (see M W N .  March 1983).] 

Because of unfavorable peer reviews, EPA will not pu6- 
lish the Portland study. Dr. Joe Elder of the agency's Ex- 
perimental Biology Division in Research Triangle Park, 
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NC, told Microwave News that Morton's project is being 
closed out and that the agency has no plans to fund similar 

'investigations. Elder said the difficulty of documenting ex- 
' posure histories for the public is a key problem. 

The agency is currently doing a retrospective study of 
workers exposed to WIMW radiation at MIT's radiation 
research lab. Elder noted that these exposures are certain to 
be greater than those experienced by the general population. 

In an interview Morton said although there were nnavoid- 
able problems with his study, he is convinced that only more 
research will yield adequate exposure guidelines and calm 
public fears. Morton plans to publish his findings indepen- 
dently of EPA. 

Though his 1981 preliminary report indicated a link be- 
tween radiation levels and adenocarcinoma of the uterus, 
breast cancer and leukemia, further analysis revealed an 
association only with leukemia. 

Radiation levels for the low VHF (54-88 MHz), FM (88- 
108 MHz) and high VHF (176-216 MHz) hands were ex- 
trapolated from EPA measurements made in 1977. Accord- 
ing to these measurements, the average RFIMW level in 
Portland is 0.02 uW/cm2. Morton assumed that the levels 
were constant over the 1963-1977 period for which cancer 
incidence and mortality were checked. No information is 
available on how RFlMW radiation patterns in Portland 
changed over this period. 

Soviets Again Beam Microwaves 
at US Embassy in Moscow 

The Soviet Union resumed beaming microwaves at the 
US embassy in Moscow last summer, according to US Am- 
bassador Arthur Hartman. The irradiation was intermittent 
with average power levels outside the embassy of 2 nW1 
cm2. The microwaves were detected on average for two 
hours a day (never longer than four hours a day) between 
July 14 and October 19. 

At a press briefing in Moscow on November 10, Hartman 
said that the microwaves were not a health hazard hut that 
he bad filed a formal protest with the Soviet Foreign Minis- 
try "as a matter of principle." livo days later Renters re- 
potted that the Foreign Ministry denied that micmwaves 
were being aimed at the US embassy. 

This is the first acknowledged resumption of the Moscow 
signal since the summer of 1979. The irradiation of the 
embassy was first discovered in 1953 and continued pe- 
riodically at various frequencies and intensities for the next 
26 years. In 1976 protective screening was installed on the 
windows at the embassy. 

An informed source told Microwave News that the new 
signal comes from a single source, south of the embassy. 
The microwaves were primarily 7 GHz, with some compo- 
nents as low as 2 GHz, he said. The two-microwatt intensity 
was measured on the embassy mof. 

The reason for the Soviets' use of microwaves remains 
unknown, though theories abound. Among the most popular 
hypotheses are that they are trying to interfere with embassy 
communications or are eavesdropping on conversations in- 

side the embassy building. (Hartman said that the new 
signals did not cause any interference.) 

In a new book, Martin Ebon takes the speculation one 
step further: the Soviets may be trying to alter the minds of 
embassy personnel or even read their minds by "tuning 
microwaves to the level of brain waves, possibly amplifying 
their intensity, then effecting a 'feedback' that could range 
from remote monitoring of hrain wave activity to recording 
emotions, images or thoughts." 

Ebon thinks that the Soviets' continued use of micro- 
waves over so many years testifies to their utility and that 
"the potential of microwave technology in intelligence- 
gathering and hrain manipulation is, literally, unimagin- 
able." He even suggests that President Carter was subjected 
to some esoteric form of hrain manipulation during the 
Vienna SALT 11 conference to explain what he calls Carter's 
"erratic, virtually manic-depressive" behavior when he re- 
turned home from Vienna. 

One expert commented that he would he surprised if the 
Soviets could pull off something like this. "It's pretty far 
out," he said. 

Ebon's Psychic Warfare: Threar or Ill~ision was pnb- 
lished by McGraw-Hill ($15.95). 

ELF Fields Inside Homes Near 
Power Lines 

Household wiring makes a significant contribution to the 
ambient electric fields inside homes located near power 
lines, according to two new studies. 

GE and PSE&G 
In a collaborative effort between General Electric (GE) 

and New Jersey Public Service Electric and Gas (PSE&G), 
measurements were taken in a house located 95 meters from 
a 500 kV transmission line and 49 meters from a 13 kV 
distribution line. The electric field was measured while the 
transmission line and house power were each "on" and 
"off." The results indicate that E-fields "created by the 
house wiring were a significant pa.rt of the total field inside 
the homes." 

For those combinations of transmission line and house 
power in which at least one was "on," the measured 
E-fields were in the 1-10 V/m range,with mawimaof 14-24 
Vlm. When both the transmission l i e  and house power 
were Nmed "off," the E-fields were below 1 V/m. A lim- 
ited number of measurements of magnetic (H) fields and 
space potentials were also made. 

E-fields measured in a house located a mile from the 500 
kV power line were essentially the same as those within 100 
meters of the line. The maximum reading was 16 V/m. 

Interestingly, the E-field was often greater in the house 
near the power line when the transmission line was turned 
off. In a telephone interview, GE's Dr. Don Deno explained 
that when household and power l i e  fields combine, they 
can do so "in unpredictable ways." The important point, he 
said, is that the contributions from the wiring and the trans- 
mission t i e  to the E-fields are of the same order of mag- 
nitude. 
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HIGHLIGHTS 
Deno said that measuring space potentials is preferable to 

E-fields. He added that the unique element in this study is 
6 that the transmission line bad been turned off. "That's an 

I expensive proposition," Deno said. 
Among the other results, Deno and co-workers found that 

houses can shield external elecbic fields by a factor of eight. 
That is, if the E-field outside a house is 80 V/m, the field 
inside is 10 V/m. In addition, they measured the fields gen- 
erated by appliances. For example, the E-field is 250 V/m at . 

; 30 cm from an electric blanket and 90 V/m at the same 
distance from a stereo. Denn's paper appears in the October 
issue of IEEE Transacrions on Power Appararus and Sys- 
tems. 

Deno said that he is preparing hvo detailed reports on 
E-field measurements and is also collaborating with 
Michael Silva of ENERTECH in Pittsburgh, PA, on a mea- 
surement study for the Elecbic Power Research Institute 
(EPRI). 

SRI International - 
Ray Vincent of SRI International, Menlo Park, CA, pre- 

sented similar data to those of GE and PSE&G on Novem- 
ber 7 at the Department of Energy-EPRI contractors meet- 
ing in Kansas City, MO. In measurements taken for EPRI, 
Vincent and collaborator Jane Clemmensen found that the 
E- and H-fields in a house 7-10 meters from a 69 kV trans- 
mission line and a 13 kV disbibution line were primarily due 
to the house wiring and consumer appliances. Similar re- 
sults were obtained for homes near only a 13 kV distribution 
line. 

The SRI researchers also conclude that it is important to 
measure both the E- and H-fields for 60 Hz radiation be- 
cause one is always in the source's inductive zone. Also, 
they argue that whenever possible harmonics and sub- 
harmonics should be measured. 

Glemmensen said that, in general, the SRI results are 
"consistent" with Deno's. But she does not agree with De- 
no's preference for measuring the space potential. "It is not 
a quantity defined by the IEEE," she said, "so you are 
better off sticking with the E- and H-fields." 

The SRI measurement study will be published as an EPRI 
report. 

Is There Any CW Radiation? 
"There is essentially no CW radiation in domestic, indus- 

bial or military environments." With these words, Dr. Ross 
Adey has challenged the relevance of a paper inscience that 
supports the new ANSI standard and the Environmentd 
Protection Agency's (EPA) recent draft report on the bioef- 
fects of radiofrequency and microwave (REIMW) radiation. 

At a meeting of Department of Energy (DOE) and Elec- 
tric Power Research Institute (EPRI) contractors in Kansas 
City, MO, on November 8, Adey argued that the conclu- 
sions of a study by a research group at the University of 
Rochester were misleading. Drs. Norbert Roberts, Jr;, 
Shin-Tsu Lu and Sol Michaelson examined the viability and 
function of white blood cells after a two-hour exposure to 

2450 MHz continuous wave (CW) radiation (see M W N ,  
May 1983). The results, which were published in the April 
15 issue of Science, were supportive of the new American 
National Standards Institute (ANSI) RFIMW safety stan- 
dard. 

Adey said that "2450 MHz CW radiation does not occur 
outside the lab; it has no relevance to the real world." For 
example, he added, not even microwave ovens emit CW 
radiation. Adey said be decided to speak out because the 
Rochester paper bad been widely cited in the press. 

Michaelson, who was in the audience, replied that Adey's 
comments were "totally irrelevant to the proceedings of the 
meeting." He refused to respond beyond saying that be 
found them "personally insulting." The WE-EPRI meet- 
ing was a forum on the bioeffects of high voltage power 
fines. 

'hrning to EPA, Adey said that the agency's emphasis on 
the thermal effects of RFIMW radiation in its criteria docu- 
ment is "totally inappropriate" (see M W N ,  October 1983). 
In addition, be charged that the membership of the special 
panel of the Scientific Advisory Board (SAB) assembled to 
review the EPA report was too heavily weighted with ex- 
perts on thermal effects, with insufficient representation by 
those knowledgeable about non-thermal effects (see Adey's 
letter to EPA p.8). 

EPA's David Janes replied that "it would be premature to 
say how the agency will set standards for public exposures 
to RFIMW radiation, but we want all the help we can get." 
The SAB panel is not the only source of EPA advice, Janes 
added. 

MAS Briefing on Non-ionizing 
Radiation 

The Board on Research on the Effects of Radiation at the 
National Academy of Sciences (NAS) has scheduled a brief- 
ing on non-ionizing radiation for December 5 in Washing- 
ton, DC. Dr. Stephen Cleary of Virginia Commonwealth 
University in Richmond, Dr. Przemyslaw Czerski of FDA's 
National Center for Devices and Radiological Health and 
Dr. Michael Marron of the Office of Naval Research have 
been invited to address the board. 

June Ewing, the board's staff officer, said that the back- 
ground briefmg was in line with the board's oversight func- 
tion: to monitor radiation issues and to advise the ac3demy 
on developments as they occur. The five-member board 
chaired by Institute Professor Salvador Luria of MIT has no 
ongoing program or funding for non-ionizing radiation. 

According to Ewing, the briefing was prompted by recent 
press reports on non-ionizing radiation in general and the 
New Yo& State Power Lines Project in particular. . 

The review of current research on the biological effects of 
non-ionizing radiation and federal regulatory activities is 
only one part of the agenda. The briefing will be closed to 
the public, although representatives of federal agencies will 
attend as observers. Ewing left open the possibility of a 
public meeting sometime in the future. 
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Get your message to the RFIMW community efficiently 
+and economically; advertise in Microwave News. Rates 
,start at $50 for V32 of a page, $95 for 1/16 and $175 for 118. 
For information or to reserve space, call us at (212) 725- 
5252. 

Don't Miss Important News! 
Microlvave News, entering its fourth vear of publication. is 

, indispensable to many members of t h d ~ ~ / &  commun&. 
From DC to daylight, our coverage is unmatched. Subscribe 
now and get Microivave News through 1984! 

A yearof Microrvave News costs just $200 ($235 outside 
of the US and Canada). Send your order to Microtvave 
News, PO Box 1799, Grand Central Station, New York, 
NY 10163. 

VDTs: Health and Safety A r d e r  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. 

January 11-14: Norionol Radio Science Meeling. University of Col- 
orado, Boulder. Contact: S.W. Malcy, Dept. of Electrical Engineering, 
Univcnity of Colorado. Boulder, a) 80309, (303) 492-7004. 
January 16-20: Micmwnve Signnfures in Remote Sensing, URSI Com- 
mission F Specialist Meeting, Toulouse, Fmce.  Contact: Dr. Richard 
Mwre. Remote Sensing Laborafory, Univenity of Kansas Center for Re- 
search, 2291 Irving Hill Drive. Lawrence, KS 66025, (913) 864-4836. 
January 17-19: tnslrumentn(ion & Mcmremcnt Sociew Technology 
Conference (IMTCJ 1984, Aboard thc Queen Mary. Lang Beach. CA. 
Contact: Raben Mycn, 17W Westwwd Blvd., Suite 101, Las Angeles, 
CA 90024. (213) 475-4571. 
January 27-29: Symposium an NMR Imoging, Fontninebleau Hotel. 
Miami Beach. FL. Contact: American College of Radiology, 6900 Wis- 
consin Avc.. Cttevy Chase, MD 20815, (301) 654-6900. 
January 30-February 3: IEEE Power Engineering Sociely: 1984 
Winter Merlinc. Hilton Hotel. Dollas. TX. Contact: Genon Bennan. 
Texas power g i i g h t  Co., 15ll '~ryan,  PO Ban 6331, Dallas, TX 75222, 
(214) 748-5411, ext. 5666. 
February 6-8: N I H  Consensus Development Conference on Use of 
Diqnoslic UUrosound Imaging in Pregnnncy, National lnstitatea of 
Health, Bethesda. MD. Contact Michvelv Richardson, NIHCD, Bldg. 31. 
Roam 2 A 3 2 , W  Rockvillc Pike, Bethesda, MD 20205, (301) 496-5133. 
February 23-25: Biological Effects and Thernppeulic Applicoh'ons of 
ELF Electromngnelic Fields, Venice, Italy. Contact: Dr. Luigi Zeccn. 
Assacintion far Biomedical Applications of Elccmmagnetism, Via Gen- 
tilino 91a. 20136 Milan. Italy, (02) 8321655. 
March 13-14: 1984 Nnfionol Rndnr Conference: Radar Technology for 
the 80's, Atlanta. GA. Contact: Dr. Edward Reedy. Georgia InniNte of 
Technology, Engineering Experiment Stiltion. Rvdnr & Inshumentation 
Lab. Atlanta, GA 30332, (404) 424-9621. 
April 2-5: 3rdAnnual Test & Me(~~uremenf WorH Expo, B m k s  Hall. 
Son Francisco, CA. Contact: Meg Bawen, 215 Brightan Ave., Bosmn, 
MA 02134, (617) 254-1445. 
Aprll4-5: 20th Annual Meeting of the Nolionol Council on Radiah'on 
Pmtection and Measurements, Washinglon. DC. Contact: NCRP, Suite 
1016, 7910 Wwdmont Ave.. Bethesda. MD 20814, (301) 657-2652. 
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Introducing VDT News 
A new Microwave Neivs publication will report ex- 

clusively on video display terminal (VDT) operator health 
and safety. Order now and begin your subscription with the 
premier issue of VDT Nevvs. 

V D T  Nevvs coverage will include: 
VDT radiation research 

a Legislation, regulations and standards 
Ergonomics 
Labor and industry actions 

a Reported health effects, and more. 
Bimonthly publication begins with the JanuarylFebmary 

1984 issue. Orders ($18.00/year for individuals; 535.001year 
for institutions) should beprepaid to VDT News, PO Box 
1799, Grand Central Station, New York, NY 10163. 

The VDT News: 1983 Health and Safely Update, recap- 
ping the past year's events from the pages of Microlvave 
News, will soon be available. It costs $7.50 and includes 
references and resources you won't want to miss! 

Order now! 

April 14-19: 19th Annual Assotinlion for the Advoncemed of Medico1 
Instrumentolion Mecling and Exhibit, Washington Hilton, Washington, 
DC. Contact: AAMI. 1901 Nonh FOR Myer Drive, Suite 602. Arlington, 
VA 22209, (703) 525-4890. 
April 24-26: IEEE 1984 Notionnl Symposium an Electmmngnelic Com- 
poribilily, HyaU Regency Hotel, Sun Antonio. TX. Contact: William 
McGinnis, Southwest Research Institute, W Dnwer 28510, Snn Antonio, 
TX 78284. (512) 684-5111, cxt. 2721. 
April 2 4 M a y  4: 9th Conference &Exposition on Overhead end Under- 
ground Transmission and Disfribution, BMle Exposition Hall, Kansas 
City. MO. Contact: Walter Ros. GE. Bldg. 2. Rm 507. 1 River Rd.. 
Schenectildy, NY 12345. 
Aaril30-Mav 3: 5th AnnunlMeelinz o f  the Canadian Radiolion Pmlec- - .  
lion Associalion, Banff, Albenn. Contact: Slum Hunt, C-7 Civil Electri- 
cal Engineering Bldg., University of Alberta, Edmonton, Alhena Tffi  
2G7, Canada. . . 

Mav 7-9: 1984 Microwave Powcr Tube Conference. Naval Posteraduste 
~ c h w l .  Monterey, CA. Contact: John ~ k a w k n ,  ~o; thcon Ca., Foundry 
Ave., Waltham, MA 02254, (617) 899-84W,ext. 4311. 
May 7-11: Nuclror Magnetic Resonance 1984; National Symposium, 
Hyau Regency Grand Cypress Rcson. Orlando, FL. Contact: Ms. Narinc 
Kanvel. Educational Svmwsia. PO Box 17241. Tamea. FL 33682?(813) , .  . . . .  . .  . 
879-8765. 
Mav 7-12: 6th Internotional Radioh'on Protection Asrocinfion (IRPAJ 
~onrress. International Conercss Center. Berlin. West Gennanv. Contact: 
R: icidc;. Bundesanstalt fuy Mnturialpurfune (BAM). Untcr $en Elrllcn 
87. D-1000 Berlin 45. Wcsl Germany. 
May 3IWune 1: IEEE MTT-S International Microwave Symposium, 
San Francisco. CA. Contact: Dr. Fedo lvnnek. Harris Com.. Farinon 
Divluan. 1691 '~e~pon  Avrnur. Sm Calar ,  CA 9070 .  (415j 59L3529. 
The I984 /LEE .4ficmwovr ond nl;tI;met~ )Vale Monolithic Circuits 
.Fymprium will be held in San Francisco May 29-30 in conjuncllon with 
the LMIT-S meeting. 
June 3-8: 29th Annunl Meeting of the Health Physics Socieq, Hyatt 
Regency, New Orleans, LA. Contact: Richard Burk, Jr., HPS, 4720 
Montgomery Lane, Suite 506, Bethexla, MD 20814. (301) 654-3080. 
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EXCERPTS 
The Federal Communications Commission (FCC) re- 

ceived nine sets of comments on how to regulate radiofre- 
i quency (RF) lighting to minimize interference problems. 

The comments came in response to a commission notice of 
inquiry (NOI) published in the August 17 Federal Register 
(48 FR 37235) (see MWN, September 1983). Energy efti- 
cient RF bulbs are expected to come into widespread use in 
the near future. 

Not everyone agrees with the commission's view that 

indushy rather than government should police RF lighting 
eniissions. Anova Electronics, AT&T, the National Associ- 
ation of Broadcasters and the National Radio Broadcasters 
Association told the commission RF lighting could create 
significant interference and supported federal standards. 

-industry self-regulation wasfavored by General Electric, 
the National ~ leck ica l  Manufacturers Association and the 
Liehtinc Svstetns Keseilrcll Proerarn at Lawrence Berkelcv 
~abora&$and the American RIadio Relay League. 

Comments on FCC Inquiry on RF Lighting RFI 

American Radio Relay League: It is apparent that the interference 
potential of this type [North American Phillips SL-18 bulb] of RF 
lighting device is most acute at medium frequencies such as the 
AM hroadcast hand. It might be assumed that some potential for 
interference exists with respect to household carrier cumnt elec- 
tronic systems, such as intercoms or  some security 
svstems .... From the noint of view of interference wtential to 
amateur radio stations, the league believes it both necessary and 
sufficient for the commission to reauire labelinc of each RF licht - - 
hulh to provide user information to educate consumers and users 
about interference potential to radio receivers. 

Anova Electronics: Anova Electronics has developed a fully inte- 
grated intelligent system for communications, control and protec- 
tion within the home and small businesses. RF light in^ has the 
potential for interfering with the operation of the kno& system 
and others which utilize power line canier technology .... Anova 
urges the commission to adopt a regulatory scheme for RF lighting 
devices which wonld protect communications users of the radio 
spectrum both radiated and via power line carrier, from interfer- 
ence caused by RF lighting devices. 

AT&T: In summary, our position is that the commission, not the 
lighting industry, should regulate the RF emission of such devices, 
and FCC regulation should be accomplished under Part 15, rather 
than Part 18 of the [FCC] ~ l e s  .... We believe the central issue of 
RF interference requires the commission to apply appropriate regu- 
latory requirements to conhul potential interference and hnnn to 
radio licensees and telephone equipment opernto~~. The lighting 
industry simply will not adopt emission limits and related interfer- 
ence control mechanisms that would provide the same degree of 
protection that is afforded by the commission's ~ l e s .  With incen- 
tives obviously different fmm those of the commission, the light- 
ing industry would likely establish more liberal Limits for RFemis- 
sion, thus creating a higher potential for interference to other 
equipment operators. 

General Electric: The FCC favors the use of industry-supported 
voluntary standards on RF design limits, and GE strongly agrces. 
GE recognizes the importance of a sound approach to interference 
control for what will become widely used lighting sources. The 
industry appears to be on a path of promoting gwd practices for 
interference control which. couoled with the voluntiuv industrv 

that manufacturers he allowed to verifv that their nducf s  comolv . . 
with the proposed emanation limits and then to market their prod- 
ucts. suhiect onlv lo a lahelinrc reauirement .... General Electric 
company, which&anufactures and Lses equipment in the different 
frequency spectrums, has a particularly high interest in promoting 
gwd RF lighting practices. 

Lawrence Berkeley Laboratory: We believe the FCC should give 
the lighting industry a chance to develop voluntary industry stan- 
dards through an organization such as NEMA .... Limits should 
reflect different environments because the applicances in each 
would differ, i.e., commercial buildings have computers and 
communications systems; residential environments have radios, 
TV sets, etc. In commercial buildings wiring is in conduits; in 
homes power lines are not shielded. 

Motorola: LORAN-C is a low freauencv navigation svstem which . . - 
operates on a center frequency of 100 kHz. The associated receiv- 
ers are susceotihle to interference in the hand fmm about 75 kHz to 
125 kHz. ~ a k o n i c  energy from the RF lighting devices described 
in the instant nroceedine represents a wtential source of interfer- - .  
ence in tllis band for tem.stn~l LOKAN-C uscrs. I t  seem.; unlikely 
that direct radiation at this low frcouencv frum thc\e deviccs will . . 
be of significance. There is, however, some possibility that energy 
mav feed onto and throughout the power distribution svstem and 
then radiate at points quite removed from the devices thkmselves. 

N&.onal Association of Broadcasters: It is clearly probable that 
AM radio reception will suffer interference when used by persons 
who live andlor work in multi-unit complexes where RF bulbs may 
constiNte the main source of lighting.-Moreover, because the 
radiated energy emiued by RF lighting pollutes the electrical wir- 
ing of a building. AM radio sfations that use power lines to P s -  
mit hroadcast signals ("canier current radio") may be ineffecuve 
in buildings where even just one RF light bulb is plugged into an 
outlet ....RF lighting poses a significant problem of interference to 
AM radio and to wssihlv other hroadcast and communications 
services operating in the 10 kHz to 80 MHz range. NAB believes 
that the commission should not defer to the lighting industry the 
authority to regulate the interference potential of these devices. 
... The RF lighting industry has little incentive, if any, to adopt 
voluntary standards to reduce harmful interference to licensed 
broadcast communication services. . . 

standard, should minimize potential problems .... Pending the 
adoption of a voluntary industry standard or FCC regulations ap- National Electrical Manufacturers Association: NEMA feels 
propriate to lighting sources, we recommend that the Part 18 cer- strongly that such a voluntary standard should be given an oppor 
titication requirement be eliminated. In its place. GE recommends tunity la pmve effective and completely supports the commission's 
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position that regulatory requirements should be enacted only as a 
last alternative .... It is the position of NEMA such RF lighting :' devices do not represent a serious potential for interference to 
nuthorized communication services .... NEMA's position is that 
evidence to date supports a conclusion that [broadband emissions 
from RF light bulbs] do not represent a serious interference poten- 
tial, nor do they represent a threat to safety and air navigation 
services .... The technical standards designed to limit emissions 
from ISM equipment in general as presently exists in Part 18 is 

+ most definitely inadequate. Limits roughly approximate to the re- 
' cently enacted computer rules me felt to provide very adequate 

protection for authorized communication services fmm harmful 
interference from RF lighting devices .... 
National Radio Broadcaslers Association: It is imperative for the 
FCC, rather than the industry, to regulnte the development and use 
of these new devices .... The results of preliminay lab tests are 
alarming. They demonstrate that AM radios can receive objection- 
able radiation intelference as fur away as several meters from RF 
light bulbs. 

VD Ts: VLF Measurements 
(conrinuedfrorn p.1) 

Earlier this year, a CCOHS report suggested that 
"pulse-modulated fields could be biologically more harmful 
than [unmodulated] fields." The center recommended an 
interim limit of 60 Vim at 30 cm for all non-ionizing radia- 
tion from VDTs (see MWN, January/February 1983). 

CCOHS scientists, including Marha, have suggested that 
pulsed VLF may be one of the agents suspected of causing 
miscarriages and fetal abnormalities among VDT operators. 
Clusters of pregnancy-related problems have been docu- 
mented at eight sites (see MWN, JulyiAogust 1982). 

Non-Uniform Fields 
CCOHS's Purdham also discussed the effect the new 

measurements could have on where VDTs are placed in 
automated offices. An operator seated near the flyback 
transformer of a neighboring terminal might be exposed to 
VLF emissions if the terminal is not shielded. Purdham said 
that "if problems are being caused by VLF radiation -and 
we don't know that they are-- configuration of VDTs be- 
comes an important factor." VLF levels are significantly 
lower away from the flyback transformer. 

CCOHS researchers measured 38 VDTs used at the ten- 
ter. Of these, 13 Hewlett-Packard units gave the high-level 
VLF readings. Much lower levels were produced by 25 
Wing terminals, which require "no further attention," the 
report states. The Wang units contain a thin metallic lining 
inside their plastic casing to block non-ionizing radiation. 

The investigators took readings at graduated distances 
fmm the terminals and at various heights above, below and 
level with them. The EFS-1 is a broadband (10 kHz to 200 
MHz) elechic field meter with sensitivity from 1 Vim to 300 
Vlm. It is made by Instruments for Industry of Farmingdale, 
NY. 
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Robert Bouzon, a spokesman for Hewlett-Packard (HP), 
told Microwave News the HP terminals tested by CCOHS 
are approximately seven years old and that HP's more recent 
units are shielded with metallic linings. He said that the 
company began using containment shielding in 1980 to pre- 
vent radiofrequency interference (RFI) and that new HP 
units meet RFI standards set recently by the Federal Com- 
munications Commission. 

Bouzon said the CCDHS study was "curious" because 
the investigators did not test newer HP terminals although 
he acknowledged that "many thousands" of the older mod- 
els are still in use. He refused to disclose a precise figure. 

CCOHSS Purdham said the tests were run to gather in- 
formation about terminals used at the center, not to evaluate 
a range of VDTs. The center owns HP terminal models 
2621A and 2621P. The "P" model has a printer built into the 
top of its casing, which Marha and Charron say blocks 
emissions. The "A" model produced slightly higher read- 
ings on the side near the flyback transformer. - 

A Wang spokeswoman said that the company would not 
comment until it bad seen the report. 

Dr. Hari Sharma of the University of Waterloo, Ontario, 
said in a telephone interview that the CCOHS measurements 
generally are in line with readings he has taken. Sharma's 
tests at Surrey Memorial Hospital in Vancouver, British 
Columbia, found comparable VLF levels (see MWN, April 
1983). A final report on his measurements is expected 
soon. @ 

NCRP (conrinrredfrom p.1) 

The EPA contract follows soon after a congressional sub- 
committee asked the agency to look into the bioeffects of 
radiation from power lines (see MWN, June 1983). EPA is 
in the process of developing a standid for public exposures 
to non-ionizinc! radiation. but excludinc ELF. In the oream- 
ble to the N ~ R P  contract, EPA notes that its 0ifice of 
Radiation Promams is contemplating a complimentary stan- - . . 
dmi  for ELE- 

Another NCRP committee (No. 53) has completed a draft 
of a report on the bioeffects of radiofrequency and mic- 
rowave (RFIMW) radiation (see MWN, October 1981). Ney 
said that the draft is now being reviewed by the full cfuncil 
membership. He predicted that the study, which has been 
under way since 1977, will be released in the fall of 
1984. BI 

MICROWAVE NEWS is published monthly, except in 
Jnnunry and July a ISSN 0275-6595 0 PO Box 1799,- 
Grand Central Station 0 New Yo*, NY 10163 0 (212) 
725-5252 e Editor: Louis Slesin, Ph.D., Associate 
Editors: Martha Zybko, Mark Pinsky - Subscription: $206 
per year (overseas $235) Copyright @ 1983 by Louis Sle- 
sin * Reproduction in any form is forbidden without written 
permission. 





One individual was positively not exposed because he was outside 
the area. Therefore, the other eight are undergoing medical evalua- 
tion. 

I During a normal shutdown of the tracker ndar assembly, crews 
were sent in to perform preventive maintenance work. The tracker 
had been locked off to prevent RF energy from entering the 
feedhom of the tracker and the area where they were to work. 
Then. the site crew. ioined bv civil eneineerine welders and civil . . 
service ealployees who were inspecting the tracker screen, entered 
the tracker. Work continued throuchout most of the dav. At about - 
3:35 pm, two technicians discovered that the transmitter was work- 
ing and that lhere was RF energy being fed through the feedhom 
toward their work area. They then signaled everyone to evacuate 
the tracker pedestal where they were working. Preliminary indica- 
tion is that a key lockoff position on the transmitter was opened by 
a technician without standard and proper safeguards being em- 
ployed. 

Initially, the eight workers were examined at the FELEC Ser- 
vices, Incorpornted, clinic at Clez Air Force Station and then on 
Thursday, September 15, they were transported to Fairbanks by 
government vehicle where additional medical examinations were 

done at the Fairbanks Memorial HospiW1. Initial examinations in- 
dicated that their medical conditions were not life threatening, long 
term debilitating or chronic. Blood, chest X-rays and eye checks 
were made by physicians and an ophthalmologist at Fairbanks 
Memorial Hospital. Preliminary results indicate no apparent 
ophthalmological problems. The physicians suggested funduscopy 
(eye examinations) for the next six months and a neurological 
examination. Complete physical examinations at the hospital did 
not reveal any obvious abnormal findings. 

On Thursday, September 15, one individual who did not feel 
well was admined for observation. The other seven individuals 
were released and instmcted to return for additional examination if 
any problems developed. These people returned to work. A second 
individual returned to the hospital on Monday, September 19, for 
further observation. 

A thorough investigation is currently underway, looking into 
how the breakdown in safety procedures occurred and how safety 
procedures can be improved. Although there are certain data exist- 
ing surroilnding the event, it is impossible to determine exact 
exposure time or level; best estimate is that no one wasexposed for 
more than 8 minutes. 

UPDATES 
BIOLOGICAL EFFECTS 

Potential Epidemiology Populations ... A recent EPA re- 
port identifies eight population groups exposed to radiation 
as potential subjects for epidemiological studies. Potential 
Human Strrdy Poplrlations for Non-Ionizing (Radiofre- 
quencyJ Radiation HealtIr Effects (Report No. EPA-6001 
Sl-82-017) recommends: RF heat sealer operators, high fie- 
quency (HF) tube welders, medical diathermy opemtors in 
VA hospitals and in rehabilitation facilities, children attend- 
ing schools near bmadcast towers, state policemen, security 
guards and radar technicians. The report, which was pre- 
pared for EPA by JRB Associates of McLean, VA, cautions 
that no single study group is ideal. An agency staffer said 
that EPA is "fairly cautious" about moving forward and 
added that it is not a given that a "Problem Definition 
Study," the next step toward an epidemiological study, will 
be taken. The EPA report (Order No. PB 83-147447) is 
available for $14.50 from the National Technical Informa- 
tion Service, Springfield, VA 22161. 

COMPATlBlLlN & INTERFERENCE 
Resources ... Richard Schulz, editor of the IEEE Trunsac- 
tions on EMC, has left IITRI in Annapolis, MD, to join 
Xerox's Office Products Division. Schulz will work with 
Xerox's Regulatory Agency Requirements group in Dallas. 
His new nddress is: Mail Stop 114, Xerox Corp., 1341 West 
Mockingbird Lane, Dallas, TX 75247.. ..Although the 1982 
Wroclalv EMC Symposirrrn was never held, the papers that 
would have been presented have now been published. The 
two-volume record includes 74 papers (41 in English and 33 
in Russian) and runs 750 pages. A copy is available for 
$30.00 in the US and Canada and $36.00 elsewhere. Order 
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from James Hill, EMXX Corp., 6706 Deland Dr., 
Springfield, VA 22152. Checks should be made out to 
"IEEE-EMC Society." ... The Electric Power Research In- 
stitute (EPRI) has been sponsoring research on ways to 
avoid intelference caused by induced voltages on pipelines 
and railroad signal wires from power lines (see MWN, June 
and September 1983). The research is now complete and the 
EPRI reports prepared. For pipelines, the report (RP742-2), 
Power Line-Induced AC Potential on Natural Gas 
Pipelines for Complex Right-of-way Configurations, has 
three volumes: Volume 1 ($29.50) describes the develop- 
ment of analytic methods for solving EM1 problems; Vol- 
ume 2 ($34.00) is a handbook for graphic analysis for those 
without access to a computer; and Volume 3 ($10.00) is a 
user's guide to a newly developed computer program, 
PIPELINE, to calculate induced voltages with sample ex- 
amples. The printing of the final report (RP 1902-1) on 
raikoads, Mutual Design of Overhead Transmission Lines 
and Railroad Communications an61 Signal Systems, has 
been delayed for a few months. It also comes in three vol- 
umes: Volume 1 is an engineering analysis for desip-ing a 
mutually acceptable siting design, with technical appen- 
dices in Volume 2. Volume 3 is a user's manual for a 
computer program, TRAIN. The price of the latter set of 
reports has yet to be set. Order from: Research Reports 
Center, PO Box 50490, Palo Alto, CA 94303, (415) 965 
4081 .... The FCC's Office of Science and Technology has 
issued Analysis of Technical Possibilities for Further Slrir- 
ing of the UHF Television Band by the Land Mobile Ser- 
vices in tlre Top Ten Lnnd Mobile Markets, (No. FCCJOST 
R83-3). A copy is available from the International Trans- 
cription Services, FCC, Room 248,1919 M St., NW, Wash- 
ington, DC 20554. For more information, contact FCC's 
Victor Tawil at (202) 653-8113. 



UPDATES 
GOVERNMENT 

: Advisory Committees. ..DOE has set up a new advisory 
committee, the Health and Environmental Research Advis- 
ory Committee, to help address the impacts of energy pro- 
jects and to recommend levels of funding within the health 
and environment research program. The committee's char- 
ter was approved on November 22; its chairman and mem- 
bership have yet to be named. A committee staffer said that 

.z 
; he did not think the committee would review research on 

transmission lines. But, he added, plans are still in their 
formative stages. For more information, contact DOE'S 
Gloria Decker, (202) 252-8990 .... The Radio Technical 
Commission for Aeronautics' (RTCA) Special Committee 
156 on Potential Interference to Aircraft Electronic Equip- 
ment from Devices Carried Aboard will meet in Washiug- 
ton, DC, December 1-2, to discuss the extent of the RFI 
problem caused by the use of portable computers and games 
on planes (see MWN, October 1983) and to develop a work 
schedule for the committee. For more information, contact 
RTCA, (202) 682-0266.. . .NTlA's Frequency Management 
Advisory Council (WAC) will meet in Washington, DC, 
on December 6. The agenda is the same as it was for its last 
meeting on September 21: the constitution and convention 
of the International Telecommunications Union (ITU), High 
Defmition Television and government and industry coordi- 
nation to minimize interference from radiation devices. For 
more information, contact Charles Hutchison, (202) 377- 
0805. 

MILITARY SYSTEMS 
Developments a t  Clear ... The Air Force has disclosed that 
human error caused the accident in which workers were 
overexposed to radiation at Clear Aii Force Station near 
Fairbanks, Alaska (see MWN, November 1983). A techni- 
cian turned on the tracking radar (see Fmm the Field p.8). 
One of the exposed workers, Richard Eldridge, has been 
fmd by FELEC Services Inc., a subsidiary of Ill'. Eldridge 
told Microwave News that he was informed that he lost his 
job because he had violated his employment contract by 
being absent from work without permission. In fact, he 
said, he and his doctor had notified FELEC that he would 
take medical leave to seek expert medical advice. A 
spokesman for FELEC said that Eldridge was fired for rea- 
sons that had nothing to do with the radiation incident. He 
refused to reveal the specific reasons because, he said, IT7 
policy prevents him fmm discussing personnel matters. 
... Alaskan Senator Ted Stevens (R) has become interested 
in the accident and is making inquiries about how it h a p  
pened and how future incidents can be prevented .... FELEC 
is preparing a High Accident Potential (HAP) mishap re- 
port; it was due to be released by the end of November, but 
has been delayed for about a month. 
SE and SW PAVE PAWS Radars ... Raytheon Co.'s 
Equipment Division of Wayland, MA, has won a $77 mil- 
lion contract to build, install and test the Ai Force's third 
PAVE PAWS radar at Robins AFB in Georgia. The phased 

10 

m y  radar is designed to detect sea-launched ballistic mis- 
siles at a range of up to 3,000 miles off the US'S southeast- 
em coast and can also track satellites in earth orbit. Work is 
scheduled to begin in the spring of 1984 and the radar should 
be operational in late 1986. Raytheon built the first two 
PAVE PAWS radars, now in operation at Otis Air Guard 
Base on Cape Cod, MA, and at Beale AFB, CA. It also has 
an option for the fourth PAVE PAWS system planned for 
Goodfellow AFB, TX.. . .SRI International prepared the en- 
vironmental assessment for the AF's southwest radar system 
at Goodfellow (Report No. USAFSAM-TR-83-13). It con- 
cluded that chronic exposure of humans to the RF radiation 
outside the exclusion fence "is not likely to be harmful." 
With respect to RFI, it found that there may be some inter- 
ference with TV reception and other home electronic sys- 
tems and with UHF land mobile and amateur radios, de- 
pendmg on which site is selected. In addition, SRI predicted 
that there would be no hnzards associated with fuel handling 
or cardiac pacemakers at ground level beyond the exclusion 
fence and that electroexplosive devices could be safely used 
beyond about 1.2 miles for the basic system and 2.4 miles 
for the optional, higher power system. 

Under the Ice. ..Tests run last year indicate that the navy's 
ELF communications system can send messages to sub- 
marines under the North Pole ice cap, according to Vice 
Admiral Gordon Nagler, director of command and control 
in the office of the Chief of Naval Operations. This is the 
suggestion of Nagler's testimony to a closed hearing of the 
House Appropriations Committee's subcommittee on de- 
fense last March. What Nagler actually said is uncertain 
because the recently released transcript of the hearing has 
been heavily censored.. ..James B. Schultz reviews the 
progress being made on an alternative submarine communi- 
cations system, blue-green lasers, in the November Defense 
Electronics. 

EMP in Michigan ... There was a pulse of sixties-style ac- 
tivism at the University of Michigan's Ann Arbor campus 
when demonstrators took over an engineering lab to protest 
research on EMP beimg canied out by Professor Thomas 
Senior. The students want to stop all military research at the 
university. 

OCCUPATIONAL HEALTH 
RF Sealer Studies ... Two new RF sealer studies are under 
way. The Swedish National Board of Occupational Safety 
and Health will begin testing 100 RF sealer operators in 
January for potential ill effects of radiation exposure. 
Among the tests to be administered is one designed to check 
fmger motion -the fingers are closest to the radiition 
source. Data collection will take about a year. In an inter- 
view Dr. Kjell Mild, the principal investigator for the study, 
said that he had not yet decided whether the worker popula- 
tion would be male or female. Most of the RF sealers in 
Sweden operate at 27 MHz, though some use 13 or40 MHz. 
Mild is based in Umea on Sweden's eastern coast, about 
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300 miles north of Stockholm .... The FDA ha? issued a con- 
tract to the Maryland Department of Health and Mental 
Hygiene's Office of Environment Health to locate most of 

I the RF sealers used in the state. During the first year of a 
planned two-year study, the researchers will measure the RF 
exposure levels in the work places and assess other potential 
hazards. Next year, if FDA funds are available, a study 
population of exposed operators will be identified and the 
feasibility of completing an epidemiological study will be 

. determined. 

Cancer in the Electronics Industry ... A Swedish study on 
the incidence of cancer in the electronics industry has iden- 
tified a "slight excess risk of cancer" in the industry as a 
whole. But "blue collar workers in the industry had twice 
the risk of getting pharyngeal cancer compared with the 
working population in general." There may also be a 
"slight excess risk of lung cancer." Dr. D. Vagero of Hud- 
dinge University Hospital and Dr. R. Olin of Stockholm's 
Royal Institute of Technology report that when they looked 
at specific categories within the Swedish electronics indus- 
try, "certain clusters appeared." For instance, there was a 
raised relativo risk of n&iph;lryngcal cancer among men in 
the radio and TV industry, and cancer of the nasal cavities 
for other electronic workers. The researchers are quick to 
point out that methodological problems should be consid- 
ered when their results are interpreted. The study appears in 
the Britislr Jorirnul r,JIndrr.sfrial Medicine, 40, 188, 1983. 

POWER LINES 
Resource %..The Aerospace Corp. has prepared a report 
summarizing the status of research projects being funded by 
DOE, the Electric Power Research Institute and the New 
York State Power Lines Project on (1) 60 Hz electric and 
magnetic fields. (2) DC electric fields and ions and (3) spark 
discharges and conducted currents. The report includes rec- 
ommendations for future research. A limited number of 
copies of Biological Effects from High-Voltage Transmis- 
sion Lirtes: Reseorclr Guidance, No. DOE/CE/76007-1, 
September 1983, are available from Kenneth Klein, Electric 
Energy Systems Division, CE-143, Forrestal Bldg., Mail 
Stop 5E052, DOE, Washington, DC, 20585 .... Researchers 
at the Tennessee Valley Authority (TVA) have been 
measuring electric and magnetic fields in the vicinity of its 
high voltage transmission lines and have developed a model 
for calculating fields for various types of terrain and ground 
cover. They found their predictions agreed with actual mea- 
surements. TVA's 500 kV Electric and Magnetic Fields: 
Measurements a d  Anuly.ses. No. DOE/ET/29016-1, Sep- 
tember 1983, is available from the National Technical In- 
formation Service, Springfield, VA 22161 .... One of the 
criticisms leveled against Dr. Nancy Wertheimer and Ed 
Leeper's epidemiological studies relating cancer to power 
l i e s  is that they have no precise data on exposures to the 60 
Hz fields. The two researchers respond to this argument in a 
letter published in the November 18 issue of Science. 

STANDARDS 
IEC & EIA. ..The International Electrotechnical Commis- 
sion (IEC) has published two new standards: ClSPR 18-1- 
1982, Radio Interference Characteristics of Overhead 
Power Lines and High Voltage Eqrriprnent-Part I: De- 
scription and Phenomena ($72.00); and ClSPR 19-1983, 
Grcidance on the Use of tire Sirbsdt~ition Metttod for Mea- 
srirerrrents of Radiation from Microivave Ovens for Fre- 
quencies above I GHz ($11.00). IEC has also released the 
following three six-month draft rules: 77A(Central Ofice)3, 
Amendrrrent to Publicution 552-2: Disturbances in Supply 
Systems Caused by Household Appliances and Sinrilar 
Electrical Equipntent-Part 2 :  Harmonics ($5.00); 
12F(Cemtral Ofice)81, Publications 489-2 and 489-4, Ap- 
perrdix D and Plrblications 489-3 and 489-5, Appendix H: 
Guide for Constrirctiorr o fa  3-Meter Radiation Test Site for 
Measurements above 100 MHz of Equiprnerrt Ernittirtg RF 
Electromagnetic Energy ($5.00); and IZF(Centra1 Of- 
ficeJ83, Publication 489-3. Appendix G and Priblication 
489.5, Appendi.~ G :  Guide for Constrrtction of a 30-Meter 
Radiation Test Site for Equipment Receiving RF Elec- 
tromagnetic Energy ($5.00). Copies are available pre-paid 
from the International Sales Dept., ANSI, 1430 Broadway, 
New York, NY 10018 .... The Electronic Industries Associa- 
tion (EIA) has approved a new standard, Recommended 
Practice for the Measlrrement of X-Radiation from 
Direct-View TV Pictrrre Tiibes, (No. RS-503). A copy is 
available for $5.00 from Standard Sales Dept., EIA, 2001 
Eye St., NW, Washington, DC 20006. 

VDTs 
IEEE Survey ... An informal readers' poll by The Institute. 
a monthly publication of The Institute of Electrical and 
Electronics Engineers, found that 17 percent of the respon- 
dents experienced eyestrain, headaches or back and neck 
aches that they associated with VDT use. Eighty-two per- 
cent identified no health problems due to work at VDTs. In 
September, The Irtstinite asked readers to report their VDT 
experiences in an item accompanying a report on the Na- 
tional Academy of Sciences VDT report released earlier this 
year (see MWN, July/August 1983); Three-fourths of those 
who responded were regular VDT users, and six out of ten 
of this group described their terminals as well designed. . 
Conference Report ... A new call for an interim occupa- 
tional standard governing VDT non-ionizing radiation emis- 
sions came out of the PACE conference on VDTs held in 
Toronto, October 27-28. It was one of several consensus 
recommendations adopted at a conference-closing session, 
moderated by Chris Dodge, a science policy specialist with 
the US Library of Congress. Conference participants also 
urged that ELF research comparing VDT users and non- 
operators be accorded "highest priority" by government 
agencies. Finally, more rapid development of non-CRT dis- 
play technologies that would produce less non-ionizing 
radiation was endorsed. At an earlier session, Dodge told 
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UPDATES 
participants that weak ELF fields have been shown to 
enduce a host of ailments .... A new hypothesis that might 
help explain VDT-related ailments was presented at the con- 

r ference, as well. Eric McLuhan, a communications consul- 
tant in Ontario, said that VDT-induced stress disorders re- 
sult from a clash between the right and left hemispheres of 
the brain. While a visual image, such as a screen display, 
stimulates the right half of the brain, language or informa- 
tion on the screen reaches the left side. What results, ac- . cording to McLuhan, is a "war in the brain," causing se- 
vere stress. For more information ahout the conference con- 
tact PACE'S president, Andrew Michrowski, 100 Bronson 
Ave., Rm. 1001, Ottawa, Ontario K1R 6G8, Canada, (613) 
236-6265. 

Resources ... The American Council on Science and Health 
(ACSH) has published Healtlr andsafety Aspects of Video 
Display Terminals, a 22-page pamphlet intended to "pre- 
sent the current scientific evidence" on VDTs. ACSH con- 
cludes that alleged radiation hazards do not exist, %ported 
cataracts and pregnancy problems apparently are due to 
chance and vision and musculo-skeletal difficulties can be 
"caused or aggravated" by ergonomic factors. It costs 
$2.00 from ACSH, 1995 Bmadway, New York, NY 10023, 
(212) 362-7044 .... The risks of X-ray and microwave radia- 
tion from VDTs are discounted, and ELF emissions are only 
slightly more suspect in an analysis offered by a radiation 
protection officer from MIT. James L. Jones writes that 
"research suggests that any effects [of ELF], if found, will 
be subtle and low-level." Video Radiatior~: Fears Out of 

SHORT COURSES 
January 16-20: Fundamentals ojRndor Cross Section, St. Cloud, FL. 
Fee: $695. ConLlct: Soulhcatcm Center for ElecVicvl Engineering Educa- 
tion (SCEEE), Cenrnl Florida Facility, 1101 Massachuselu Avc.. St. 
Cloud. FL 32769, (305) 892-6146. Repeated April '30-May 4: Los 
Angeles, CA ($745). 

January 17: EMC: The FCC Means Businen, San Francisco. CA. Fee: 
$595. Contact: Cam1 Clark, McGnw-Hill Seminar Center, 331 Madison 
Avenue, Suile 603, New Yark, NY 10017. (212) 687-0243. RepeatedApril 
3: Boston, MA. 

January 23-27: Micmwnve High-Power Tubes ond Tmnsminen, Los 
Angeles, CA. Fee: $875. Contact: Continuing Engineering Education, 
George Wnshington University (GWU). Washington. DC 20052, (800) 
424-9773. 

January 31-February 2: Millimeter lVorr SyYrmr & Terhnolo~y, At- 
Imta. GA. Fee: 5535. Opliond founh day an millimctcr wme rdar  far 
$180 Can l~1 :  Dcpt. of Continuing Education. Grorgva inslilule uf Tcrh- 

February 8-9: Microwave Devices & S o u r n ,  Atlanta, GA. Fee: $475 
Confact: GIT, see January 31 above. 

February 13-17: AdvnncedRodar Technology, Orlando, FL. Fee. $795. 
Contact: Linda Billanl, Technology Service Carp. (TSC), 8555 1Mh St., 
Suite 300, Silver Spring. MD 20910. (8W) 638-2628. 

February 14-17: Mwlcm Microwave Techniques. San Dicgo, CA. Fce: 
$675. Contact TSC, see February 13 above. 

Focrcs is published in the MIT Technology Review, October 
1983 .... The National Academy of Sciences is sending an 
errata sheet to recipients of its report Video Displays, Work, 
and Visior~. The results of a report done by the Newspaper 
Guild are incorrectly presented. Contact NAS's Pepper 
Leeper, 2101 Constitution Ave., NW, Washington, DC 
20418, (202) 334-2000 for a copy of the corrections. 

ETC ... 
IMPI Publications ... International Microwave Power Insti- 
tute (IMPI) has issued the proceedings of its symposium 
held in Philadelhia, PA, last July (see MWN, July/August 
1983). The collection consists primarily of abstracts of the 
original papers, though some of the contributions are more 
detailed. A copy is available for $20 from Barbara Jean 
Frye, IMPI, Tower Suite 520,301 Maple Ave., Vienna, VA 
22180, (703) 281-1515 .... IMPI has also published its first 
International Directory of Electronragnetic Heating and 
Instrurnenmtion 198314 for $15.00 (members) or $18 (non- 
members) .... The March 1983 issue of The Journal of Mic- 
roivave Power (an IMP1 publication) features a collection of 
papers on "Electromagnetic Techniques in Energy Applica- 
tions." Topics include RFIMW radiation applications for 
heavy oils, oil shale and co al.... The September 1983 issue 
is devoted to "Electromagnetic Techniques in Medical Di- 
agnosis and Imaging." Topics include NMR, thermng- 
raphy, millimeter waves and measuring lung water content. 

February 16-17: Gmunding, Bonding & ShieIding, Snn Diego, CA. Fee: 
$625. Conlact: GWU, see January 23 above. Repeated April 9-10: Wah- 
ingtan, DC; May 17-18: Onawa, Canndn; May 21-25: Hamburg, West 
Germany. 
February 21-24: Microwave Solhi State Devices and Cimuits, Los 
Angeles, CA. Fee: $895. Contucl: UCLA Extension Shon Caune Pro- 
g m ,  PO Box 24901, 6266 Boolter Hnll, Los Angelcs, CA 90024, (213) 
825-1047. . . 

February 27-March 2: Spreod Spectrum Systems and lnterfcrencc Re- 
jection Techniques, Los Angcles, CA. Fee: 3895. Contnct: UCLA, see 
February 21 above. 
March 5-7: Planning & Implementing on NMR Imaging Focilily, Wash- 
ington. DC. Fee: $695. Conlnct: GWU, see January 23 above. t 

March 12-16: Radiowave Propagm'on for Communicafiom SyslemsDe- 
sign, Orlando, FL. Fee: $875. Contact GWU, scc January 23 above. 
March 15-16: Lightning Pmteetion. Orlando. FL. Fee: $625. Contact: 
GWU. see January 23 above. Repaled June 4-5: Washington. DC. 
March 19-23: Flat-PanelondCRT Technologies, Los Angeles, CA. Fee: 
$895. Conmct UCLA, see February 21 above. 
March 22-24: NMR: A Primer for Rndi1)Iog*1s, Hiltoo Head Island, SC. 
Fee: $375. Contnct K.V. WIcs, Faundation for Education in Magnqtic 
Resonance, 111 Gladc Park Enst, Kiltanning. PA 16201. (415) 545-7085. 
April 30-May 4: High Frequency Spectrum: New Concepts and 
Trchnologr'es, Wahington, DC. Fee: $875. Contnct: GWU, see January 
23 nbove. 
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ISM Rules Simplified 

~ocumenton Health Effectsof ELF KVIm. 
Radiation The 131-page document, prepared by a joint WHO-IRPA committee, 

provides an overview of bioeffects research for 0.300 Hz radiation and 

I 

WHO-IRPA ELF Health Report 
The World Health Organization's (WHO) and International Radiation 

Protection Association's (IRPA) criteria document on extremely low fre- 
quency (ELF) radiation recommends limiting long-term exposures to 

FCCRevises Cable TVRules To AvoidRF 
Interference 

FROM THE FIELD pp .6-8 
Excerpts from WHO-IRPA Criteria 

Full Text of Johns Hopkins University offers tentative conclusions about the significance of reponed findings. 
Applied Physics Laboratory Standard for I For - exmnle. the authors state that cellular. nhvsiolorrical and behavioral 

I, 2 
,, 

population, until more isknown about ELF biological effects. 
The newly released report concludes that, "It is not possible from 

present knowledge to make a d e f ~ t i v e  statement about the safely or 
hazard associated with long-term exposure to sinnsoidal electric fields in 
the range of 1-10 kV/m," although there is no need to l i t  access to areas 
which will result in "intermittent exposure" to electric fields below 10 .-., 

=.., - ~ - ~ ~ - ~ ~ ~ - ~ ~ ~ ~ ~ ~ -  

~ G o s u r e s  io RFIMW ~adiatlon I kffeciiobserved in in vino and animal stu$eicannG be extrawlated to 
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RFlMWRules in Massachusetts and New 
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Strafford oEPAHawaii Report 0 
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Bioeffects of tight Conference oELFand 
Power tine Resources olECElectroheat 
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humans, although these studies "serve as a warning that unnecessary 
exposure" to these fields shouldbe avoided. 

The committee. stresses that current knowledge of the mechanism of 
ELF biological interaction is very limited and that as yet there is no theory 

(confinuedonp.5) 
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1985 Calendar 
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Classifieds p.4 
Microwave News invites contributions to From the 
Field, our occasional column featuring Dews and 
opinions fmm the non-ionizing radiation community. 
Letters fromreaders are also welcome. 
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Hopkins Lab Sets 100 uWlcm2 
RFIMW Safety Standard 

I( 

I I 

The Johns Hopkins University Applied Physics Laboratory (APL) has 
adopted a "flat" 100 nWlcmz safety standard for exposures to 30 MHz- 
100 GHz radiation. The standard applies to all lab employees, whether or 
not they work with radiationemitting devices. 

The new APL standnrd differs from other radiofrequency and mic- 
rowave (RFIMW) radiation limits in two key ways. First, it is much 
stricter than other occupational standards. Indeed, it is in line with the 
limit the Environmental Protection Agency was about to propose for the 
general public last summer. (EPA has now indefitely delayed its radia- 
tion guidance, see MWN, October 1984.) The APL limits are ten times 
lower than the 1982 American National Standards Institute (ANSI) guide- 
lines for the 30-300 MHz band, andfih times more shingent than ANSI 
for frequencies above 1500 MHz. It is a hundred times stricter than the 
current, though older, Occupational Safety and Health Administration 
(OSHA) and Department of Defense RF/Mwstandards. 

The APL standard also differs by being frequency-independent or 
"flat" above 30 MHz, as opposed to the increasingly common "well- 
shaped" limits which are most restrictive at whole-body resonant fre- 
quencies (approximately 30-300 MHz). 

Below 30 MHz, the standard increases to 10 mW/cmz at 3 MHz and 
remains at that leveldown to 300 kHz. 

(c0n~nuedonp.5) - 
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Delgado Group Corrects Pulse 
Rise Times 

Due to an engineering error, Dr. Jose Delgado's research 
group misreported the rise times of pulsed magnetic fields in 
a key paper published last year. While the disclosure does 
not affect the group's finding that pulsed magnetic fields can 
have profound effects on the development of chick em- 
bryos, it will force a reassessment of which pulse shapes 
induce teratogenic effects (see MWN, March and Novem- 
ber 1983). 

Dr. Jocelyne Leal disclosed the error at a seminar at the 
Center for Devices and Radiological Health (CDRH) in 
Rockville, MD, on November 14. She explained that nn 
inappropriate fdter had been used to measure the rise times. 
Leal is a senior researcher in Delgado's lab and has led the 
group's chickembryo studies. 

In a telephone interview with Microwave News from 
Madrid, Spain, Leal dictated the corrected rise times 
-each is the mean value of ten measurements. She said 
that the measurements were made with a Tektronix 7854 
oscilloscope, equipped with a 7A15A vertical amplifier. 

The table compares the revised rise times with those 
which were originally published in A. Ubeda et 01.. "Pulse 
Shape of Magnetic Fields Influences Chick Embryogen- 
esis," (JournalofAnatomy, 137,513,1983). 

According to the original paper, pulse A had a teratogenic 
effect at certain intensities, pulse B and D upset the devel- 
opment of the embryos, while pulse C had no effect. (The 
pulse repetition rate was 100 Hz with apulse duration of 500 
microseconds (usec)). 

Reported Actwl 
Pulse Rise n m e  Rise %e Field Intensity 
'Qpe (usef) (uT) ' 

* maximum value: 3.5usec ' micmtc~k 

The authors huvc mnt a conaction to thcJournul of Anat- 
omy. 

Interestingly, although it  now turns out that Delgado and 
Leal did not use a 42 usec rluc tlmo, Dr. Kjell HanssonMild 
of the National Bourd of Occupationul Safety and Health in 
Umea. Sweden, hu8 nhuwn that mngnctic field pulses with a 
40 usec rise timc cuuw harmful affect8 in developing chick 
embryos (see M W N ,  Juno 1984). 

On Novembor 15, wvcnl m~nrehcrs who are working on 
replicating tho chick embryo ntudies met with Leal in an 
effort to onsum that d l  the oxperimontal parameters used by 
the various groups am as ilrnllnr as possible. Among those 
pnsent at the Rackvlllc, MD, m t i n g  were Richard Tell 
and Dr. Ezra Berman of the Environmental Protection 
Agency (see MWN, Jnnuary/Fab~nry 1984). Dr. Mays 
Swicord of CDRH, Dr. Mlchml M m n  of the Office of 
Naval Research, and Mild und his associate Dr. Monica 
Sandsmm. 

ISM Rules Simplified 
The Federal Communications Commission (FCC) is muv- 

ing ahead with plans to simplify its rules for industrial, 
scientific and medical (ISM) equipment. The changes pro- 
posed on November 21 include publishing emission mea- 
surement methods in a separate bulletin and e l ina t ing  the 
three-year recertification requirement for RF lighting de- 
vices andotherISMequipment. 

The commission opened Docket 20718 six years ago in 
order to overhaul the decades-old Part 18 Rules which have 
become complicated and in some cases confusing. While 
authorization and measurement requirements will be 
clarified to accommodate the wide range of current ISM 
equipment, including microwave ovens, the FCC's emis- 
sion limits will remain unchanged pending further study. An 
FCC spokeswoman said that it will be at least a year or two 

*fore any actionis takenon the limits. 
Under the proposed rules, emission measurement meth- 

ods will be consolidated and published in Bulletin MP-5, 
Methods of Measurements far Industrial, Scientific, and 
Medical ~irri~nrenr, which hill incorponte the p&edures 
formicrowaveovensnow published inOCE Bulletin 20. 

A new authorization program will simplify the old rules, 
which provided inconsistent definitions and in some cases 
multiple programs for the same equipment. Now, only 
notification procedures will be necessary for most devices, 
with the exception of the following: consumer ISM equip 
ment will require certification, except for microwave ovens 
which must meet the more stringent "type approval" re- 
quirements; and ultrasonic equipment generating less than 
500 watts and operating below 90 kHz and one-of-a-kind 
equipment will require verification. The commission will 
start a sampling program to assure compliance. 

RF lighting devices marketed under the new rules must 
continue to meet the technical standards established for 
computing devices in Part 15 Subpart J pending further ac- 
tion, (see MWN. September 1983 andOctober 1984). 

Comments on the commission's third notice of proposed 
rule making (49FR47628, December 6, 1984) (which in- 
cludes an appendix with the revised measurement methods) 
are due by January 7 and reply comments by January 22. 
The fmt two notices appeared in the Federal Register on 
October 6, 1978 (43FR46326) and February 15, 1979 
(44FR9771). For further information, contact Liliane 
Volcy, Offlce of Science and Technology, FCC, Washing- 
ton, DC 20554, (202) 653-8247. 
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clear Radar Accident: shaus, Young asked the agency to participate in the investi- 

One Year Later gation of the Clear accident. At the end of July, Ruckel- 
shaus reswnded that EFA staffers would calculate RF &a- 

The Occupational Safety and Health Administration's 
(OSHA) reenactment of the radar accident at Clear Air 
Force Station in Alaska indicates that worker exposures 
could have been significantly dierent  from those previ- 
ously estimated by the U.S. AirForce. 

In an October 25 report released by Alaska Congressman 
Don Young, Robert Curtis of OSHA's Health Response 
Team states that the highest exposure may have reached 
appmximately 390 mW/cmz. The Air Force survey, con- 
ducted shortly after the September 14, 1983 incident, con- 
cluded that the maximum exposure was 105 mW/cmz. Some 
of OSHA's fignres for the field intensities are lower than 
those released by the Air Force and some are higher, indicat- 
ing the presence of complex fields. 

Six welders and technicians were exposed to 420 MHz 
radiation when a high-power tracking radar (AN/FPS-92) 
was accidently turned on while undergoing routine mainte- 
nance (see MWN, November 1983 and JanuarylFebruary 
1984). The Clem radar is part of the Ballistic Missile Early 
Warning System(BMEWS). 

A ba&-problem in attempting to estimate the exposure 
levels remains unresolved. No one agrees on what the uut- 
put power was when the radar was tuned on. The workers 
believe the power setting was 1.5-1.7 megawatts (MW), 
whereas the Air Force maintains that it was 0.9-1.5 MW. 
The OSHA simulation was run at 1.5 MW. 

Curtis and co-worker Dr. M a n  Heins positioned a num- 
ber of probes at various heights in the spots where the work- 
ers believe they were at the time of the accident. Based on a 
series of measurements, they estimate that the greatest ex- 
posure for worker Karl Kepler could have been twice as 
high as the Aii Force's figure of 105 mW/cmz. Their mea- 
surements also indicate that Edgar Forsling's exposure may 
have reached approximately 390 mW/cmz, as compared to 
the Air Force estimate of 45-55 mW/cm2. 

The 1982 American National Standards Institute (ANSI) 
occupational limit for exposure to 420 MHz radiation is 1.4 
mW/cmz. The current Alaska state occupational standard is 
10 mWIcm7. The Air Force also has a 10 mW/cmz safety . . standard. 

Other developments related to the Clear accident include: 
0 The U.S. General Accounting Ofice (GAO) will soon 
complete a draft of its repart on the radar accident. The 
report, requested by Congressman Young, will review the 
general performance of ITT Felec Services Inc., which o p  
erates the Clear station for the Air Force. GAO is placing 
special emphasis on the safety practices at the base and the 
medical treatment of the six workers after the accident. The 
fmal re@rtis scheduled for release next spring. 
e On October 26, Felec paid a $420 fine and agreed to 
institute new procedures that should prevent another acci- 
dent. In its agreement with the Alaska Department of Labor, 
Felec didnot admit any fault or liability. 
e In a June letter to EPA Administrator W~lliam Ruckel- 

tion leve& around the station, using existing models. 
At this summer's Bioelectromagnetics Society meeting in 

Atlanta, GA, John Mitchell of Bmks Air Force Base in 
San Antonio, TX, presented some preliminary data on 58 
c o n f i e d  cases of overexposure (over 10 mW/cmz) to radar 
radiation documented in Air Force fdes. According to 
Mitchell, most of the accidents involved partial body expo- 
sures to radiation in the 1-10 GHz frequency range. Most 
incidents lasted-less than six minutes. He concluded that 
few clinical patterns emerge from looking at all the cases 
together. Mitchell is preparing a report on Air Force radar 
accidents. 
0 There are very few case reports on radar accidents in the 
medical literature. Two which are available are: Robert A. 
Williams and Thomas S. Webb, "Exposure to Radiofre- 
quency Radiation from an Aircraft Radar Unit," Aviation, 
Space and Environmental Medicine, 51, 1243-1244, 1980; 
and Samuel Forman et a [ . ,  "Psycholugical Symptoms and 
Intermittent Hypertension Following Acute Microwave Ex- 
posure," Journal of Occupational Medicine, 24, 932-934, .--- IYBL. 

Swedish Research 
Given the paucity of information on the long-term effects 

of exposure to radar radiation, there is now much interest in 
the researcb of DI~ Hans-Arne Hansson of the University of 
Goteborg in Sweden. Hansson has been examining radar . 
workers for the Swedish military and be presented some 
provocative preliminary findings at the workshop on Elec- 
trornagnetic Waves and Neurobehavioral Function, held in 
Corsendonk, Belgium, last August. 

In a summary of the workshop, London-based Dr. Tom 
Roue11 of the Office of Naval Research reports on some of 
Hanssun's findings: 

"Some [of the examined radar workers] appeared to 
have a type of frontal brain syndrome. These be re- 
femd to a neurology unit at the local hospital. At the 
hospital, their cerebrospinal fluid was examined for 
its protein pattern. It was found ,that there was an 
increase in a certain acidic (pH=4.9) protein that is 
not present in more than 1 6 , ~ ~ )  that have 
been examined at this clinic and which served as con- 
trols. Thus there appears that there can be some long- 
termeffects of microwaves and that, in the case of the 
radar workers, there appears to be severe brain dam- 
age. It is significant that the radar workers were exam- 
ined independently by two psychiatrists and were 
found to be free of any other diseases or things iike 
alcoholism that could account for their decreased 
brain function. The work is continuing and is not 
ready for open discussion at this time because of the 
low number (1 1) of cases studied to date. " 
Rouell's report from the Corsendonk meeting appears in 

the October 1984 issue of the Bioelectromognetics Society 
Newsletter. 
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FCC Revises Cable TV Rules 
To Avert RF Interference 

The Federal Communications Commission (FCC) has re- 
vised its Part 76 mles to protect against interference from 
cable TV to aeronautical and marine radio senrices. The 
commission concluded that action is necessary because new 
frequency assignments for aeronautical radio may increase 
the risk of interference in coming years, and because it has 
found cable operators are lax in complying with existing 
rules. 

The cable industry's overall past record of relatively little 
interference has not assuaged FCC concern. A key reason is 
the Federal Aviation Administration's decision in the past 
few years to assign communications frequencies at only 50 
kHz, and now even 25 kHz, intervals. Commission staff 
also suspect that incidents go unreported because affected 
parties may have considered cable to be a closed system and 
thereforeoverlooked it as a possible source of interference. 

The mle changes adopted October 26, based on a 1980 
proposal, include extending new mandatory frequency 
"offsets" to all cable systems. In this case, cable TV 
operators are required to maintain a minimum interval be- 
tween their carrier frequencies and aeronautical service fre- 

ly incoming years. 
In each of the cited cases, listed below, signal leakage 

exceeded the permissible limitof 20uVIm at 3 meters: 
0 April 1976: Sammons Communications of Pennsylvania 
caused noise in aircraft receivers nearHanisburg, PA. 
0 September 1978: Antietam Cable TV created a potential 
interference problem near Hagerstown, MD, with signal 
leakage into aeronautical radio frequencies. 
October  1978: Oxnard Cablevision in Oxnard, CA, caused 
intermittent interference in communications between air- 
craft and anair traffic cone01 center. 
0 April 1979: Coastal Cable Company caused interference 
to aircraft communications as planes approached the Wil- 
mington, NC, 

August and September 1980: Comcast Cablevision Corp. 
caused the most serious interference problem reported to 
date. Aircraft flying in the vicinity of Flint, MI, repeatedly 
experienced interference when attempting to communicate 
with the air trafiic control center in Oberlin, OH. The prob- 
lem was tracked to annular cracks in the outer sheathimg of a 
cable l i e .  

quencies. Currently, offset requirements only apply to sys- 
tems within 60nautical miles of an aeronautical station. 

In addition, operators face more shingent rules for dem- 
onstrating compliance with signal leakage requirements and 
for monitoring systems in the 108-136 and 224-400 MHz 
aeronautical radio bands. Monitoring entails routine check- 
ing of a system for excessive leaks. Operators are now 
specifically required to monitor their entire systems at least 
once every three months. 

Cable systems in operation before the order goes into 
effect will be allowed to continue under existing rules for 
five years. 

The commission notes that it has considerably stepped up 
its enforcement activities, issuing 22 fines totalling 
$161,000 to cable TV systems in the last three years for 
failure to comply with pre-notification and frequency offset 
requirements (see MWN, March 1984). And the FCC plans 
"to continue to increase its compliance and enforcement 
efforts. " 

In its new rules (49FR45431, November 16, 1984), the 
commission cites five cases of interference with aeronauti- 
cal services as reasons for action. One case in particular 
- involving aeronautical interference near Flint, MI, 
caused by a major break in a cable system - bas made the 
FCC "considerably less confident" than when it issued a 
notice in March 1980 that "cable operators will diligently 
contml signal leakage on their systems or operate safely 

&without frequency offset requirements." m e  commission's 
first report andorder appeared in 1977.) 

According to the FCC's Bernard Gorden, no case of inter- 
ference has been documented since the Flint incident in late 
1980. He explained that, "we are looking to the future now 
rather than waiting for something to happen," as the num- 
ber of both aeronautical and cable TV channels grows sharp- 
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At $200 a year, Microwave News is read from cover to 
cover. Place your message where it will be seen, too - ad- 
vertise in Microwave News. Rates start at $50 for U32 of a 
page, $95 for 1/16 and $175 for 1/8. To request a rate card, 
call us at (212) 725-5252. 

MicrowaveNews a t  a D ' i u n t  
Back issues of Microwave News are now 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 available for $50per year. Ordernow. 

VDTHealth and Safety Publications 
VDT News offers bimonthly news reports for just $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 Central Station, New 
York, NY 10163. 

RFMW Research Service 
Microwave News can get you the facts yon need. We will 
obtain and send yon copies of legislation, standards, regula- 
tions and utherkey documents. Ask for details. 

Subscribe to MicrowaveNews 
From DC to daylight, Microwave News covers it all - re- 
search, regulations, litigation and more. With all the news 
and developments involving non-ionizing radiation, don't 
you -or someone yon know - need Microwave News? 
To subscribe at $200 a year, contact us today! 
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SHORT COURSES CONFERENCES (coniinuedfrom~.l2) 

January 21-24: W m e t e r  Wave Systems aod lkdmobg. Atlanta. GA. 
FCC: $550 (3 days), $725 (4 days). Con8x-I: Dep. olContinuing Educa- 
tion. Georgia InstiluteofTcchnology. Atlmm, GA 30332. (404) 8Y424W. 
January 22-25: Grounding & Shielding, Phoenix, AZ. Fee: $815 (Op 
tionnl fourth day: $235). Contact: DWU, Star Route 625, PO Box D. 
Gninesville, VA 2206.5, (703) 347-W30. Repeated February 5-8: Or- 
Inodo,l% February 19-22: Bouldcr,a3. March 12-11 SanDiego, CA. 
January 28. Electrostatic Discharge (ESD) Control, Los Angclcs. CA. 
Fee: 5295. Conlact: R&B Entcrpnws. 20 Clxpper Rd.. W o t  Comhuhw- 
ken, PA 19128. (215) 825-1960. Repeated Mmh 4: San Fmciuo. CA, 

September 23-26: 4th International Conference on AC & DC Power 
Trausnkion, London, UK. Contact: IEE. see April l6nbav.s. 
September 27-30: 7th Annual Conferwee of the IEEE Engiweriog in 
Medicbe a d  Biofogy Society, Americaon Congress Hotel, Chicago, IL. 
Contact: Dr. Barry Fcinberg, Kendall Co., 411 Lake Zurich Rd., Bar- 
rington, n6m10, (312) 381-0370. 
October 13-17: 5th International Meeting of Ule Bioeketrieat Repair 
and Growth Sodetv. Park Plaza Hotel. Boston. MA. Contact: Dr. S.R. ~ ~~ ~ ~ ~ 

Pollack. ~ n i v e n i t y i f k n n r ~ l v ~ n .  119Towm ~ l d g . ,  220 South 33rd St., 
Philudclphin. PA 19104.(215)898-8241. 

Mmh 18: Dallas,TX. 
January 28-29: Grounding, h d b g  & Shielding, Washington, DC. Fte: 
$650. Contact: Continuing Engineering Education, George Washingfan 
University (GWU), Washington, DC 20052, (800) 424-9773, or (202) 
6766106inDC. RepeatedMay 23.  
January 3CL31: Eketromsgnctic Pulse @MP) Design and ' k t ,  Los 
Angeles, CA. Fee: $595. Contact: R&B, sa January 28 abave. Repeated 
Mmh6-7: SanFrancisca, CA; March2021: Dallas, TX. 
February 5-8: Modern Microwave rrchniqus, Orlando, FL. Fee: $715. 
Contact Contact: Linda BiUard. Technolow Service Corn. mSC). 962 
~ a y n e  Ave.. Suite MM, ~ilverB~riog. hlZj 20910. (awj  638-28&, or 
(301) 5652970 in Mwiand. 
February 7: Power System Hatmomti, New Yo*. NY. Fee: $70. Held at 
IEEEPES WlnterMecting, seeConfcn1~~Cnleudaroop.l2. 
February 13-14: Miemwave Devifes: Present aod Futnre, Atlanla, GA. 
Fee:$475. Contact GearginTech, seeJannnry21abave. 
February 13-15: Micmwave lkdmobg and Applicatiws for Industry, 
East Brunswick, NJ. FK $750. Contact: Roben LaG-, IMPI. Tower 
SuiteSW. 301 Maple Avc. Wesl. Vienna. VA22180. (703) 281-1515. 
February 14-19: Fundamentab of Radar C m s  Section, Orlaodo, FL. 
Fee: $745. Contact: Ann Beekman. Sauthessfcm Cenfer for Eleehical 
Enginrring Education. 11O1 ~ n r r i h u w t l s  Avc.. St. Cloud. FL 32769. 
(305)892-6146, Repealed Mny 13-17: SanDicgo.CA(S795). 
February 19-22: Modem Microwave Measurements and Appticationa, 
Los Angeles, CA. Fce: $845. Contact: UCLA Extension Short Courses, 
FOBox24901. Los Angelcs, CA90024. (213) 825-1295. 

APL RF /M W Standard (coniinuedfromp.1) 
Accodmg to Dr. Sam Koslov, an assistant director of the 

lab and a longtime member of the now-defunct Elec- 
tromagnetic Radiation Management Advisory Council 
(ERMAC), the AF'L standard is based on the ALARA ("as 
low as reasonably achievable") principle, that has won 
widespread acceptance in the setting of ionizing radiation 
safety guidelines. He explained that current trends in biolog- 
ical effects research suggest that an ALARA approach is 
warranted. 

When asked why all members of the staff were covered 
by the same standard, Koslov said that a single standard will 
not affect work at the inb and ir is casierloenforce. 

Roben Mdlalicu. who serves on the APL slifetv commit- 
tee, agreed: "As far as I am concerned we are all ignorant 
about what is going on at low levels, so we should all get the 
same ievelof protection." 

A q s  previous safety standard, set in 1970, was 1 mW1 
cm2. 

The Johns Hopkins lab, located in Laurel, MD, has 2800 
employees. It does $200 million of contract research a year, 
primarily R&D forthe Depiutment of Defense. 

The full text of the APL RFIMW standard is reprinted on 
pp.7-8. 

Dsember 4-5: International Conference on Electric and Magnetic 
Fields in Medicine and Biology, London, UK. Conlnct IEE, see April 16 
above. 
December 9-13: 10th International Conference on Infared and Mil. 
timeter Waves, Americnna Dukh Resort Hotel. Orlando, FL. Contact: Dr. 
Kenneth Button, MIT, Box 72, MIT Branch, Cambridge, MA 02139, (617) 
2525561. 

WHO-IRPA ELF Report (conrinuedfromp.1) 
to predict the effects of exposure: Therefore, it recommends 
more basic research and more epidemiological studies. In 
fact, the committee goes so far as to call the need for "well 
done"epidemiological studies "imperative." 

Eoidemioloeical studies bv Wertheimer and Leeoer. To- 
men& et al.: Milham, ~ h g h t  et al., ~oleman'e; at., 
McDowell, and Vagero and Olin - all of which found an 
increased incidence of cancer among exposed populations 
(see MWN. March, June and December 1983) - are 
flawed, according to the report. Although the data from 
these researchers "cannot be dismissed," the committee 
believes that "there must be considerable study before they 
can serve as useful inputs for risk assessment." They note 
that adverse effects from exposure to ELF levels normally 
found in the environment or the work place "have not been 
established." 

The report states that direct interference with cardiac 
pacemakers has not been reported infields below 2.5 kV1m. 

Selected excerpts from the document appear on pp.6-7. 
Environmental Health Criteria 35: Extremely Low Fre- 

quency (ELF) Fields, evolved from drafts prepared over a 
four-year period by a number of experts, including Dr. 
W.R. Adey, Dr. I? Czerski and J.C. Vilforth of the U.S.; 
Drs. M.G. Shandala andV. Akimenkoofthe U.S.S.R.; and 
members of the WHO-IRPA joint ELF committee under the 
chairmanship of Dr. M. Repacholi of Australia. The other 
committee members and their home countries are: Dr. J. 
Bonnell, England; Dr. B. Bosnjakovic, The Netherlands; 
Dr. J. Cabanes, France; Dr. M. Grandolfo, Italy; Dr. B. 
Knave, Sweden; Dr. J. Kupfer, German Democratic Repub- 
lic; Dr. R. Phillips, U.S.; Dr. A. Portela, Argentina; Dr. A. 
Sheppard, U.S.. A. Duchene, France; G. Ozolins, Switzer- 
land; and Dr. M. Shore, U.S., served as the committee's 
secietariat. 

The document will soon be available in the U.S. from the 
WHO Publications Center, 49 Sheridan Avenue, Albany, 
NY 12210, or in Canada from the Canadian Public Health 
Association, 1335 Carling Avenue, Suite 210, Ottawa, On- 
tario K1Z 8N8. Or contact the WHO Distribution and Sales 
Senrice, 1211 Geneva 27, Swifxrland. The price had yet to 
be set at press time. 8 
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FROM THE FIELD 
WHO-IRPA ELF HEALTH CRITERIA 

Reprinted below are excerptsfrom the "Health Risk Evulua- 
tiom" and the "Swnmory and ~&ommendarions" chapters of the 
World Healrh Orpaniurtion's (WHO) and internotional Radiation 
Protection ~ssoc&ion's (IRPAI recenrly released Environmental 
Health Criteria 35: Extremely Low Frequency (ELF) Fields. (Citu- 
tionsin the text have beendeleted.)~ee&storyon~.l. 

Health Risk Evaluation 
interactions that lead to measurable biological effects, which 

mmh within the normal range of physiological compensation of 
the body and do not detract &om the physical and mental well- 
being of human beings, should not be considered hazardous. In- 
tcractiom that leadin biological effects outside the normal range of 
compensation of the body may be an actual or potential health . . 
hazard .... 

Unfortunately, the state of knowledge of the interacting mecha. 
nisms opting when biological systems are exposed to E-LF fields 
is very limited. At present, it is impossible to fumish any theory to 
predict the effects of exposure to these fields. Because of this lack 
of information, care must be taken in attempting to predict or 
extrapolate effects in man from effects found in animals. Physical 
differences (size, shape, fur-bearing, etc.) result in marked differ- 
ences in the internal field distribution and in different behavioral 
and homeostatic responses .... 

It would be ideal to make health risk evaluations on the basis of 
well-conceived, well-conducted, and well-analyzed epidemiologi- 
cal studies. Unfortunatelv. all such studies on human beings ex- 
posed to ELF fields have Cuifered fmmone or more dcficieoci~s. .. 

W~th such a limited scientific data base. the determination of the 

- - 

effects. The results of these studies suggest that no apparent acute 
effects are likely from exposure to strong electric fields. However, 
they cannot be used as indicators that no health effects will occur 
iiumlong-termexposure (monthsoryeam). 

Studies on thr: I~edth stattls of linemen and switcll-yd workers 
have not revealed any differences between exposed and control 
groups.. ..These epidemiological studies, although among the 
more complete, have still suffered from a lack of numbers of 
persons exposed to high electric field strengths for extended peri- 
ods. However, these workers are exposed to potentially the highest 
electric field strengths albeit for short periods of time. These stud- 
ies do not provide a good data base on which to evaluate the 
possible health effects from long-term exposure of the general 
public la electric fields near transmission lines. More definitive 
information is needed, which in general, can only be provided 
through both large-scale epidemiological studies and devel- 
ooments in dosimetrv that will make it wssible to extrawlate the 
e&rimental animalksults to human beihgs. 

While attem~tinz to nnive at general conclusions concemine the 
health hazardsbf ELF electric fields for protection p~uposes; the 
fundamental question that requires an answer is whether or not 
exposure to these electric fields induces any physiological or path- 
olodcaleffects inman. 

k m  a careful review of laboratory studies in viva and in vitro, 
and fmm humanstudies, the followingcooclusionscm bedrdwn: 
a. Adverse human health effects from exposure to ELF electric 
field levels normally encountered in the environment or thc work 

haveuot beenistabtished. 
b. Some human beings feel s p d  discharges in electric fields of 
about 3 kVlm and perceive the fields belween 2-10 kV/m. At 
present, there are no scientific data that snggest ,that perceiving a 
fieldprodohsanadversepathological effect. 

existence of a true threshold exposure livel below which no ad- 
v e m  health effect occurs. cannot be made with confidence. Thus. 
any health risk analysis for the development of standards must 
inevitably adopt a ~henomenolngical approach. In this case, a 
review of the bteniure is made to dek&iue the lowest exposure 
levels at which adverse biological effects have been established. A 
biological effect tha twcm & living organisms or animals may be 
detected as some general or speciiic alteration. If the change a p  
pears irreversible o r  patholo~cal, it might be presumed lhatit 
could be h d o u s  to man under comparable exposure conditions. 
This assumption is made only because insufficient information is 
available on the effect or the underlying intenction mechanism to 
make an extrapolation to exposure conditions producing similar 
effects in human beings and to make a well-substantiated health - 
riskevaluation. 

The epidemiological studies suggesting a relationship between 
c h i l d h d  or adult cancer and residence in houses at various dis- 
tances from high current flow due to external electrical wiring 
configurations, can only be considered as preliminary because of 
themany criticisms that have beenlevelled at the studies. 

The studies suggesting an association between electrical accupa- 
tions (exposure to electric and magnetic fields) and cancer were 
analyses of occupational mortality data and subject to many 
sourcesof ermrs. 
. Thus, although these repom suggest potential advem health 
effects, they cannot be evaluated in terms of health risk until the 
potentially confounding factors and sources of ermrs are elimi- 
nated. It is of concern, however, that no studies have yet been 
~nblishedfollowinau~these rewrts. 

Laboratory studksbn hum& volunteers exposed for shon peri- 
ods to electric fields (up to 20 kVlm) have, in general, shown no 

c. Exposure to ELF electric fields can alter cellular. physiolopical, - 
and bkhavioral events. Although it is not possible ioextrapolate 
these findings to human beings, at present, these studies serve as a 
waning thit unnecessary expos& to electric fields should be 
avoided. 
d. The preliminary &Sure of the epidemiological fmdiugs on the 
increased incidence of cancer among children and adults exposed 
to ELF fields from electric wiring and the relatively small incre- 
ment in reported incidence, suggest that, although the 
epidemiological data cannot be dismissed, there most be consider- 
able study before they can serve as useful inputs for risk assess- 
ment. 

Conclusions and Recommendations 
1. In order to relate biological findings from in virro and in vivo 
stndies on experimental animals to human beings, it is rewm- 
mended that dosimetry studies should be continued to measure and 
relate external electric field strengths and internal current density 
distributions in the whole body of both animals and humanbeings. 
2. Fmm studies on man and animals, observed sensitivities are 
consistent with two proposed models, one on the basis of stimula- 
tion of peripheral sensory receptors in strong local electric fields at 
the body surface, and the other on the basis of current densities 
induced in the extracellular fluid. It is recommended that models 
be devised that correlate exposure and biological effects in terms 
of physical factors, such as surface electric field, tissue current 
density, s p d  discharges, and waveform. 
3. The continuation of basic research on electric and magnetic field 
intenction mechanisms is strongly recommended. Investigations 
should be conducted on the possible synergism or antagonism of 
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field influences with physical and chemical agents, since such data 
arenot available. 
4. In some studies, restriction of ELF effects to certain "win- 
dows" in frequency and amplitude has been reported. It is recom- 
mended that the window concept be further investigated to deter- 
mine the applicability of data obtained with various frequencies 
and waveforms, and to relate the findings to potential health dehi- 
ment inhumanbeings. 
5. Studies have been performed on workers with long-term expo- 
sure to electric and magnetic fields, but no adverse health effects 
have been identified. ~;wever, these studies were not designed to 
evaluate effects on reproductive functions, or long-term car- 
cinogedc risks. In hvo of the studies, electric field exposure was 
carefuuy evaluated, and it was found that average exposures in the 
occupationally exposedgroups wererematkably low. 

A suggestion of increased cancer incidence has been reported by 
a number of investigators who have examined occupational and 
general population groups exposed to electric and magnetic fields. 
'The studies performed have serious deficiencies in epidemiologi- 
cal design and do not adequately characterize levels and duration 
ofexwsure. 

'& limited knowledge of the potential human health risk asso- 
ciated with exwsure to electric and mametic fields makes it im- 
perative that welldesigned epidemiolo&l studies should con- 
tinue to be undertaken to provide a firmer basis for risk assess- 
ment. 
6. Occupational exposure to strong electric fields is generallv in- 
terminent and of sbort duration: &posed  population^ have been 
identified, and there arc some limited data based on omtical exw- 
rience. At field strengths where spa& dischargesare prev&nt, 
prolonged exposures may impair performance. Such exposures 
shouldbeavoided, wherepossihle. 
7. Linemen working on energized exm- or ultra-high-voltage con- 
ductors experience extreme electric field conditions, and the use of 
appropriate protective clothing or devices is desirable. -. . - 
8. Whilst it would be prudent in the present stub of scientitic 
knowledge not to make unqualified statements about the safety of 
intermittent exposure to electric fields, there is no need to limit 
access to regions where the field strength is below about 10 kV/m. 
Even at this field strength, some individuals may experience un- 
comfortable secondary physical phenomena such as spark dis- 
charge, shocks, or stimulationof the tactile sense. 
9.  It is not possible from present knowledge to make a definitive 
statement about the safety or hazard associated with long-term 
exposure to sinusoidal electric fields in the range of 1-10 kV/m. In 
the absence of specific evidence of paaicular risk or disease syn- 
dmmes associated with such exposure, and in view of experimen- 
tal tindings on the biological effects of exposure, it is recom- 
mended that efforts be made to limit exposure, particularly for 
members of the general population, to levels as low as can be 
reasonably achieved. 
10. In principle, electric and magnetic field interference with im- 
plmted cardiac pacemakers can lead to reversion to a hied rate, 
but cessation of stimulation is possible. Direct interference has not 
been reported in fields below 2.5 kV/m. Although body currents 
pmduced by contact with a vehicle in a weaker field may cause 
interference, the risk of pacemaker reversion is believed to be 
slight. 

It is recommended that pacemaker designers and manufacturers 
of other similar electronic equipment ensure that their devices are 
resistant to failures caused by electric or magnetic field-induced 
currents. 

JHU-APL RFlMWSafefy Standard 
Reprinted below is thefull t en  of the Johns Hopkins Universify 

(JHU) Applied Physics Laboratory's (APLJ new health and safety 
standard for exposures to radiofrequency and microwove (RFI 
MW) radiotion. The standard, adopted on October 19, 1984, re- 
places the lob'sl970standard. 

The APL Microwave Radiation Subcommittee recommends that 
the APL operating standard for permissible exposure to radio&- 
ouencv elechumametic fields be revised to reflect evolvine scien- 
tific &der;landing of the biological effects of non-ionizing radia- 
tion. the difficulties of orowrlv measurine comolex fields. md the 
desirability of a conseka6vesafkty f&r. ThTdere is no evidence 
that permissible power levels stated in the old standard were un- 
safe, and this revision is intended only to increase the factor of 
safety over theold APL standardof 1 mW/cmz. 

The standard calls for averaging over a 0.1 hour period for all 
modulations. vpically, the d u m  equivalent power density is 
0.1 mWlcm2 for ikquencies above 30 MHz. Both mean-squared 
field strength and equivalent power density are specified according 
to frequency. These several parameters describe similar levels of 
exposum. Unusually high peak power levels should be noted. The 
safety office shall be consulted whenever the peak equivalent 
power density, during the pulse, is greater than 100 mWIcm2 in any 
areaof potential persomelexposure. 

For personnel directly involved in the operation of RF equip 
ment, exposures to higher intensity fields are permissible for very 
brief periods. The average power density during the period of 
exwsure to the hieher intensiN fields shall not exceed ten times 
thi values given gthe exposurk standard. Such exposures should 
be no longer thin six minutes total in any one hour. W , m e m k  
responsible for the operation of various RF equipment must ensure 
that wrsomel exposures be as low as reasonablv achievable below 
the b u m  leiels. The safety office must be notified if field 
levels are expected to approach the maximum levels so that a 
survey canbe conducted. 

Radlofrepuency Exposure Limits 
(Averaged OverO.l Hour) 

Mean-Squared Mean-Squared 
Equivalent ElectricField MagneticField 

PowerDensity Strength Strength 
Frequency (mWlcmz) (V/m)z (A/m)z 

0.3-3MHz 10 4'J3@Xl 0.25 
3-30- NIP 360,000/F 2.251F 
30MHz-100GHz 0.1 450 0.0025 
(f=ikquency inMHz) 

This standard does not aunlv to emissions &om consumer elec- 
tronic pmducts such as migkwave ovens and hand held transceiv- 
ers which arc conhulled bv omduct mrfonnance standards admin- 
istered by the Food and ~dminismtion (FDA). It also does 
not address intentional exposures during the course of medical 
experimentation such as RFhyperthermia for cancer therapy. 
Mark W. Woods, Chairman H.L. Hall, Jr. 
Safety Committee Safety Officer 

Definitions 
A few definitions are required to allow a consistent interpreta- 

tion of the standard. Except for Hermitian magnitude, all quan- 
tities that follow have units of mWlcm2: 
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FROM THE FIELD 
Equivalent power density: The power density of a hypothetical 
nlane wave in free suace havine the same electric or maenetic field 
strength (Hermiti& magnitudi) as that measured in a complex 
reflective field or in an antenna near-field. Equivalent power den- 
sity varies frompoint topoint withinacomplex field. 
Hermitian magnitude: For a vector A, the Hermitian magnitude 
is l ~ l = ~ = ~ / ~ x ~ x * + ~ y A y * + ~ z ~ z *  in which the . . - 
asterisk denotesthe w&plex conjugate. It implies a timc avenging 
when used with the elcctric (El or maenetic (H) field vector. The 
Hermitian magnitude provides a meansof comparing fields with 
different polarizations. 
Power density: The time average of the Poynting vector. 
Poynting vector: The vector product of the electric and magnetic 
field vectors of an electromagnetic wave (S=ExH). When sum- 
med over a closed sudace, the Poynting vector represents the total 
instantaneous power entering or leaving that surface. At a single 
point, the Poynting vector is genedy accepted to denote the 
instantaneous power flow per unit area. 

Discussion 
Traditionally, radiation hazard slandards have specified power 

density (mW/cm2). This parameter is a valid indicator of potential 
hazard only for plane wave exposure. Under more complicated 
conditions, such as antenna near-fields or regions containing d i ra t  

and reflected waves, true power density cannot be properly mea- 
sured, and the parameter itself is not well relateii to potential 
hazard. 

Mean-squared field strength, the square of the Hermitian mag- 
nitude, is an accepted indicator of hazard in a complex field. This 
is the quantity measured by the isotropic field probes which have 
become available commercially in recent years. Equivalent power 
density is derived from the observed level of mean-squared field 
strength. Although this parameter has little physical meaning, it 
retains the familiar units of mW/cm2, and most isotrouic field 
meters are so calibrated. Acwrdigly, the exposure limi& are de- 
fined for each of three parameters: mean-squared electric field 
strength, mean-squared magnetic field stren-gth, and equivalent 
powerdensity. - 

The instrumentation used to measure potentially hazardous 
fields must have an isompic probe which responds to mean- 
squared field stlength. The only exception is for far-field zones 
within an RF anechoic chamber or other situations in which a 
simple unidirectional field exists. In those cases. hue power den- 
sity may bemeasuredorcalculated. 

When their source is a radar, RF electmmagnetic fields will 
have a very complex time modulation. This is caused by the com- 
bination of the transmitter's pulse modulation and the scnnnine of 
the radar's antenna. The s&dnrd calls for avernging over a-0.1 
hour interval to ensure all such modulations are included. 

UPDATES 
BIOLOGICAL EFFECTS 

EPA RF/MW Report Out...Over the last year, we have 
devoted a great deal of space to EPA's development of a 
criteria document for its guidance on public exposures to 
RF/MW tadiation (see MWN, October 1983 and January1 
February 1984). Although EPA bas now indefinitely de- 
layed the pmposed guidance, it has released the criteria 
document. Copies of Biological Effects of Rodiofrequency 
Rodiation (EF'A-60018-83-026F. September 1984) edited by 
Drs. Joe Elder and Daniel Cahill are available at no charge 
while supplies last from ORD Publications, CERI, U.S. 
EPA, Cincinnati, OH 45268. Afterwards, they will be 
available for $22.00 fmm the National Technical Informa- 
tion Service (NTIS), Springfield, VA 22161. NTIS Order 
No. PB 85120848. 
ELF Resources...Details on the frequency and intensity 
windows for the efflux of calcium ions from brain tissue (m 
vitro) for ELF fields between 1-120 Hz, observed by Dr. 
Carl Blackman and co-workers at EPA, will appear in the 
first issue of Volume 6 (1985) of Bioelectromagnetics. 
... DOE has released Biological Responses to Extremely 
Low Frequency Electromagnetic Fields: Some .Underlying 
Hypotheses. (June 1984; Aerospace Report No. ATR-84- 
(7043)-1) by Professor H.B. Graves of Pennsylvania State 
University. Copies are available at no charge while supplies 
last from Dr. William Wisecup, Aemspace Corp., 955 
L'Eufant Plaza, SW, Suite 4000, Washington, DC . 
20024 .... IlTRI's J.E. Zaptosky, M.M. Abmmavage and 
1.0. Enk have prepared a summary pmgress report on the 
ten pmjects that makt up the Navy's ecological monitoring 
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pmgram on the;ELF communication system for the Naval 
Electronic Systems Command in Washington, DC. Techni- 
cal Report E06549-9 is available for $10.00 from the Na- 
tional Technical Information Service (NTIS), Springfield, 
VA 22161. IlTRI has also assembled the annual reports from 
each of the contractors. The two-volume Compilation of 
1983 Annual Reports of the Navy ELF Communications 
System Ecological Monitoring Program Technical Report 
No. E06.549-8 is also available from NTIS, though the price 
has not yet been specified. 

COMMUNICATIONS 
Hawaii Report & Other Resources...EPA has not yet is- 
sued its report on RF/MW radiation levels in Honolulu, HI 
(see MWN, April and June 1984). An agency staffer told 
Microwave News that final editing is nearly complete and 
release is scheduled for December. Background information 
is bemg added to the original draft to put the measurements 
in context .... The November Proceedings of tlre IEEE is a 
special issue on "Satelitte Communications Networks." 
Among the twenty papers is one which lists satellite loca- 
tions .... A subcommittee of the National Association of 
Broadcasters (NAB), under the chairmanship of William 
Wisniewski of the Mutual Broadcasting System, has issued 
AM Technical Improvement. Among its recommendations, 
the report urges work to mitigate existing and potential in- 
terference fmm RF electrical equipment, especially RF 
lighting devices. Copies are available from NAB'S Science 
and Technology Dept., 1771 N St., NW, Washington, DC 
20036, (202) 293-3557 .... A team from Kyoto University 
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and Nippon Telephone and Telegraph in Yokosuka, Japan, 
has devised a way of modelling the mean field strength in 
urban areas from mobile radio systems. Their analysis ap- 
pears in the August IEEE Transactions on Antennas and 
Propagation. 

COMPATIBILITY & INTERFERENCE 
FM-Avionics Rules Due Soon...The Federal Communica- 
tions Commission (FCC) and the Federal Aviation Adminis- 
tration (FAA) are planning to issue separate Notices of Pro- 
posed Rulemaking (NPR) by early 1985 to control FM 
broadcast interference with radio navigation equipment 
aboard aircraft. Though FM broadcasts occasionally ate 
picked up by airplane receivers, the FCC's Ralph Haller told 
Microwave News that, "We don't know of any cases where 
it has actually caused a safety hazard." The FAA NPR is 
expected to q u i r e  broadcasters to inform the agency of 
proposed new construction or facilities changes. According 
to an FAA staffer, the purpose of the new rules is to force 
notification at the time changes are made so that the agency 
can try to aven potential interference before it happens. The 
National Association of Broadcasters (NAB) is oooosine the 
notification provision. The FCC's piposed rul(\hicG ac- 
cording to Haller would supersede the FAA's in the event of 
a coaict, will set specific protection standards for recciv- 
e n .  Haller said that this is solely a receiver pmblem but that 
FM stations would still be rcauired to omtcct FAA f~cilities 
affected by broadcasts. 1f t h e h  disagrees with the FCC's 
final regulations, it can either file a petition for judicial 
rewnsidentionof the rules or change its ownrules. 
Struzak on ISM ... Professor R.G. Struzak of the Institute 
of Telecommunications in Wroclaw, Poland, has published 
"Protection of Radiocommunications Against Interference 
from ISM Equipment," in the May-June issue of Annales 
des Telecomnzunications. the joumal of the Centre National 
D'Etudes des Telecommunications, based in Cap D'Ail, 
France. Shuzak, the chairman of the CCIR Interim Working 
Group on Radiation from ISM Equipment, which is devel- 
oping new international standards for ISM emissions (see 
MWN, September 1983 and May 1984). presents a simple 
m&l of the interference problems with strategies to resolve 
them. He concludes with an overview of the cunent status 
of recommendations made by CCIR and CISPR. 

INTERNATIONAL 
Therein Lies the Ruh...A BBC plan to place six 300 kW 
high frequency towers near Stratford-on-Avon, England, to 
broadcast to eastern Europe has met stiff opposition from 
officials of the Royal Shakespeare Theater (RST). Con- 
cerned about interference with the theater's electronic 
eqyipment - including the stage lighting console - Artis- 
tic Directors Trevor Nunn and Teny Hands have been wag- 
ing their fight since the BBC proposal was announced late 
last year. Stratford residents are also concerned about the 
plan because they fear their TV and radio reception will 
suffer. Low power tests run by the BBC incapacitated the 
theater's lighting equipment and erased the electronic 
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memories of two typewriters. In letters to The TImes of 
London on Jnne 23 and July 9, Nunn and Hands claimed 
that the towers, which would be built two-and-a-half miles 
from Stratford at Bearley Ridge, would force the theater to 
close. BBC officials maintain that the broadcast towers 
should cause minimal interference and that simple shielding 
could eliminate any problems. In a June 29 response to 
the RST, the BBC's chief engineer for external broadcasting 
wmte to the Times: "It is, of course, inconceivable that the 
BBC, a leading patron of the arts, would contemplate, much 
less pursue, any action which wuld have this devastating 
effect. " 

MEDICAL APPUCATIONS 
More on PEMF Therapy. ..In our May issue, we reported 
on a paper describing the successful treatment of rotator cuff 
tendinitis (shoulder pain) with pulsed electromagnetic fields 
(PEMFs). In a follow-up letter published in the June 9 Lan- 
cet, Drs. M.J. Lunt and A.T. Barker wam that there ate two 
mechanisms which might have confounded the double blind 
study by a team from Addenbrooke's Hospital and Strange- 
ways Research Labs in Cambridge, England. In addition to 
magnetic and electrical interactions, Lund and Barker cite a 
possible heating effect fmm the treatment coils and the 
ability of the patients to distinguish between active and 
dummy coils. They suggest that a "bifilar" coil, with an 
equal number of clockwise and counterclockwise tums, 
could eliminate the magnetic field. Since many PEMF sys- 
tems produee'noise, the two researchers furthe" argue that 
patients should be asked whether they think they have active 
or dummy coils. Barker was the lead author of another 
recent P E W  paper, also published in Lancet, which con- 
cluded that PEMFs may not be effective for the treatment of 
non-union tihial ftactures (see MWN, Jnne 1984). That 
paper was also addressed in the June 9 Lancet by Dr. David 
Le Vay, a practicing orthopedist, who was somewhat 
incredulous that P E W  thempy does not work given the 
available animal data and its past success in treating congen- 
ital non-unions. In a follow-up letter which appeared in the 
July 21 Lancet, Pmfessor Brian O'Connor of the Robert 
Jones and Agnes Hunt Orthopedic Hospital in Oswestry, 
England, raised further objections to Barker's conclusions. 
First, O'Connor expressed surprise that the results of an 
interim analysis were published and wamed of the dangers 
of extrapolating from such a small sample. He concluded: 
"It would be a tragedy if even one surgeon was dissuaded 
from using PEMFs to treat difficult non-unions as a result of 
Barker and colleagues' paper.'' Dr. W.J.W. Shmatd, one of 
Barker's co-authors, replied in the same issue of Lancet that 
he agreed that the "very small hid did not show that 
PEMFs do not have any effect," and that it would be prema- 
ture to extrapolate their study to the entire population until a 
larger study is completed. He went on to note that the study 
might have been biased because a greater number of patients 
among those treated with PEMFs, as compared to controls, 
had non-unions of both the tibia and the fibula, a condition 
which Shamd's own research group has shown to be a 
"dehimental factor in the treatment of tibial non-union." 
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UPDATES 
Sharrard added that he believes PEMFs can have an effect; 
so can conservative management. His compromise is to ad- 
vocate both types of treatment. In a personal communica- 
tion to Microwave News. Dr. Andrew Bassett of Columbia 
University's College of Physicians and Surgeons in New 
York City pointed out that there are significant diierences 
between the signals used in his studies and those reported in 
Barker's papers. 
Diagnosing TB. ..A group from the University of Sheffield 
in England has found a way of using a microwave oven to 
speed up the Ziehl-Neelsen method for the diagnosis of 
tubercule bacilli. Slides heated with microwaves gave re- 
sults that were as accnrate and reliable as the classical 
Ziehl-Neelsen method hut took only 30 seconds instead of 
the usual 15-20 minutes. A short le(ter on the new method 
was ~uhlished in the November 3 Lancet. 

MEETINGS 
B i d e c t s  of Light ... The New York Academy of Sciences' 
Conference on Medical and Biological Effects of Light, 
held October 31-November 2, was the first meeting of its 
kind, according to Dr. Richard Wurtman of ha, the con- 
ference organizer. Among the 29 presentations, Dr. Alfred 
Lewy of the Oregon Health Sciences University in Portland 
reviewed the effects of bright light on human melatonin 
production. Dr. Norman Rosenthal of NIH in Bethesda 
showed how seasonal affective disorder (SAD), a winter 
depression, can he treated with bright, not standard indoor, 
light; he pointed out that no research has yet been done on 
the influence of the spectral content of the light. Dr. Richard 
Edelson of Columbia University in New York City dis- 
cussed how W-A light can activate the effectiveness of 
8-methoxypsoralen in treating psoriasis. The proceedings of 
the conference will he available in about six months, ac- 
cording to an academy spokesman. Meanwhile, medical 
writer Jane Brody has a two-part overview of the meeting in 
the November 13-14editions of the New York Times. 
Power Systems Harmonics...The proceedings of the 
Internatio~l Conference on Harmonics in Power Systems 
held at the Worcester Polytechnic Institute (WPI) in Wor- 
cester, MA, October 22-23, is avaiahle for $50.00 bs tage  
included). Some 40 papers are included in the volume 
which can be ordered from the Dept. of Electrical Engineer- 
ing, WPI, 100 Institute Rd., Worcester, MA 01609.. . .There 
will be a tutorial course on "Power System Harmonics," 
coordinated by A.A. Mahmoud of Iowa State University, at 
the 1985 Winter Meeting of the IEEE PES, to be held in 
early February in New York City (see Conferences p.12). 
The registration fee is $70. The course text will also be 
available by mail. 
Zurich EMC Symposium ... The preliminary p r o m  is 
out for the 6th Symposium & Technical Exhibition on EMC 
to be held in Zurich in early March. Six two- or three-hour 
workshops are scheduled for March 4-7: "EM1 Control 
Using Computer-Aided Design," "Measurements Relafed 
to the Interaction of EM Fields with Biological Systems," 
"EMF' Protection by Filters Combined with Surge b s -  

tors," "The New CISPR RFI SpecScation for Information 
Technology Equipment," " Methods and Results of Open 
Area Test Site Calibration," and "Existing and Required 
EMP Instrumentation." For more information see Confer- 
ences p.12, or contact: Herb Mertel, EMACO Inc., 7562 
Trade St., SanDiego, CA 92121, (619) 578-1480. 

OVENS 
An Exchange on Burns ... Last year, Dr. Henry Fleck of 
Albert Eiistein College of Medicine in the Bronx, NY, pub- 
lished a case =port of bums suffered by a 51-year-old 
woman who accidently stuck her hands into an oven that 
was still operating (see MWN, May 1983). Dr. John Osep- 
chuk of Raytheon has responded, charging that Fleck's 
"speculations about microwave oven hazards" are "an un- 
desirable source of fear and misinformation to the non- 
engineer and lay person." Specifically, he writes that Tap- 
pan estimates the chance of this type of oven failure is one 
in 300 million (at the 95 percent confidence level) and that 
"it is very unlikely that the woman would receive burns in 
five seconds." Osepchuk reveals that the woman who suf- 
fered the hums was Helen Farmakis, who lost a suit against 
Tappan over this injury (see MWN. December 1981 and 
December 1982). He concludes that the "microwave oven 
as regulated by the FDA is practically a fool-proof device." 
Fleck is undaunted. He replies that, whatever the stated 
odds, the "oven did oprate when the door was opened," 
and that "ovens are practically not foolproof, no more than 
cars, akplanes, trains, bridges." He also states that Far- 
makis had no money to appeal the jury's decision and that 
"the c o w  had no other option but to affirm the jury's ver- 
dict." The Osepchuk-Fleck exchange appears in the Octo- 
ber 1984 Bulletin of the New York Academy of Medicine; 
Fleck's original report was in the bulletin's April 1983 issue. 

POWER LINES 
Resources...Officials of Southern Railway have raised the 
issue of EM[ from power lines as a reason for not siting a 
Virginia Electric & Power Co. high-voltage line along the 
railroad's right-of-way. Although this type of EMI problem 
has gained increasing attention among engineers, this could 
be the fmt time it has come up at a formal hearing (see 
MWN, September and December 1983). On November 26, 
The Washington Post quoted a county official as saying, "It 
never dawned on me that Southern would object to an over- 
head power l i e .  ". . .The November 28 Wall Street Journal 
ran a front page story on how dahy farmers are dealing with 
stray voltages in the midwest. Some dairy and rural electric 
amps have even set up the Stray Voltage Research Coun- 
cil .... Can power lines cause allergies? Dr. Jean M u m  in 
England thinks so; indeed, according to an October 24 arti- 
cle in the British Guardian, she believes that an electrical 
reaction is the basis of nearly all allergic reactions. M u m  
has been collaborating with Dr. Cyril Smith of the Univer- 
sity of Salfo rd.... Over the last few months, the IEEE 
Transactions on Power Apparatus and Systems has featured 
a number of papers on electromagnetic effects related to 
power lines: June: "Electromagnetic Effects of High Volt- 
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age High Power Equipment," by M.M.A. Salama and R. 
Hackam of the University of Windsor in Wiudsor, Canada; 
July: "Application of Finite Element Method to Analysis 
(sic) of Induced Current Densities Inside Human Model 
Exposed to 60 Hz Electric Field," by a group of Japanese 
researchers; July: "Method for Evaluating Human Exposure 
to 60 Hz Electric Fields," by GE's Dan Deno and Mike 
Silva of Enertech; August: "Measurements of Transmission 
Line Electric Fields in a Residential Environment," by ED. 
Jacobs and EM. Dietricb of Electric Research & Manage- 
ment Inc. in Pittsburgh, PA; and September: two papers on 
" L i g h ~ n g  Induced Voltages on Power Lines," "Theory" 
and "Experiment" by Maneck Master and Martin Uman of 
-the University of Florida in Gainesville. 

STANDARDS 
Ompational Rules in Massachusetts and New Jersey ... The state of Massachusetts' Department of Labor and 
Industries is drafting regulations to protect workers from 
harmful exposures to non-ionizing radiation in the fre- 
quency range 10 kHz-100 GHz. The proposal, which will be 
the subject of public hearings during the first half of next 
year, is identical to the 1982 ANSI standard, except that, 
like the ACGIH guidelines, it covers frequencies down to 10 
kHz. Facilities maintained by the federal government are 
exempted. All employers who are currently using radiating 
equipment, such as radio and TV stations, radar units, RF 
heaters and sealers, industrial microwave ovens, mobiie 
wrnmnnications equipment with an output power of more 
than 100 watts, and diathermy and hyperthermia units, must 
notify the state within 12 months after the rules are adopted. 
Users of new equipment must give prior notification. For 
more information contact: Frank Archibald, Division of Oc- 
cupational Hygiene, Massachusetts Dept. of Labor and In- 
dustries, 1001 Watertown St., West Newton, MA 02165, 
(617) 727-3982 .... A subcommittee of the New Jersey 
Commission on Radiation Protection is also working on 
developing occupational exposure limits. The group will 
submit its recommendations to the commission before next 
summer. Earlier this year, the state adopted the 1982 ANSI 
standard for general population exposures (see MWN, April 
1984). For information, contact Eugene Fisher, Bureau of 
Radiation Protection, 380 Scotch Road, Trenton, NJ 08628, 
(609) 292-8392. 
SAE on Susceptibility ... SAE bas completely revised its 
recommended practice for Electromagnetic Susceptibility 
Procedures fol: Vehicle Components (Except Aircrajl). The 
new standard, designated J1113 and dated June 1984, was 
prepared by the SAE EM1 Standards and Test Methods Sub- 
commiltee, under the chairmanship of Myron Crawford of 
m S .  J1113 will be published in the 1985 edition of the SAE 
Handbook. It covers the testing and measurement of tran- 
si-ts as well as radiated and conducted emissions - mak- 
ing them consistent with IS0 standards. Crawford is submit- 
ting the new standard to ANS C63 for consideration as a 
national standard. For more information, contact SAE 
Customer Service, Dept. 346, 400 Commonwealth Dr., 
Warrendale, PA 15096, (412) 776-4970. 

IEC Electroheat Standard ... The International Elec- 
trotechnical Commission (IEC) bas issued Publication 519-1 
Safety in Electroheat Installations, Part I: General Re- 
qrtirerne~zts, 1984. The new standard covers a host of differ- 
ent types of equipment, including those using low and high 
frequency non-ionizing radiation. Copies of the standard 
will be available soon from the International Sales Dept., 
ANSI, 1430 Broadway, New York, NY 10018, (212) 354- 
3300. 

VDTs 
NIOSH Reproductive Study ... NIOSH will discuss plans 
for its epidemiological study of reproductive risks among 
2000 female VDT workers at a public meeting on December 
17. In preparation for the meeting, the agency has dishib- 
uted a limited number of copies of the drafi protocol for the 
study. The document states that no radiation measurements 
will be made in the course of the study, unless "an excess of 
abnormal pregnancy outcomes is identified." According to 
the protocol, the study "should have a 90 to 95 percent 
chance of detecting an increase in spontaneous abortions of 
about 1.6 times that in an unexposed population, and a 
similar chance of detecting an increase in total major birth 
defects in liveboms of 3.0 to 3.5 times that in unexposed 
groups. The abiity to detect a single common birth defect, 
such as cleft palate, is limited to relative risks of 14 fold." 
According to the current schedule, the completion date is 
April 1988. Dr. Teresa Schnorris leading theNIOSHeffort. 
IBM Study Released...IBM has published a Summary re- 
port of VDT emission measurements by Dr. Arthur Guy of 
the University of Washington, Seattle, despite an earlier 
policy that the document was for internal use only (see 
MWN, September 1984). The report focuses on pulsed very 
low fquency magnetic fields and coucludes that there are 
no health hazards associated with non-ionizing radiation 
emissions from VDTs. Guy discusses apparent similarities 
between the VDT fields and very weak magnetic fields 
found by Dr. Jose Delgado's research group to cause devel- 
opmental abnormalities in chick embryos. "None of the 
combinations used [by Delgado's team] for producing the 
effects had characteristics that simultaneously matched the 
VDT magnetic field waveform," Guy wrote. This conclu- 
sion, which has already been cited by NIOSH researchers in 
their November dmft protocol for the agency's epidemiolog- 
ical study (see above), will no doubt have to be reevaluated 
in light of a recently released correction from Delgado's 
group (see p.2). For a copy of the IBM summary, contact 
Les Szabo, Corporation Information, IBM, Old Orchard 
Rd., h o n k ,  NY 10504, (914) 765-6408. 
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An investigation by federal officials failed 
to identify a connection between a cluster 
of cancer cases among a group of AT&T 
long lines workers at Ragerville, Ohio and 
microwave radiation. 

See CWA Cancer Cluster, page 2. 

MICRO 

Microwave News invites letters from its 
readers. We ask writers to be brief, and 
we reserve the right to edit contributions 
for length. 

0 

A list of recently published reports ap- 
pears on page 8 of this issue. This feature 
will alternate with the conference calen- 
dar which will run again next month. 
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MICROWAVE-DRUG SYNERGY 
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I 
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Every time a new microwave effect is reported, subsequent research produces 
a host of conflicting and contradictory results. The latest example of this phe- 
nomenon is synergy between tranquilizing drugs and microwave radiation, a 
topic which stimulated much interest at the September Bioelectromagnetics So- 
ciety (BEMS) meeting in San Antonio. Recent experimental data have thrown - previous proposals about drug-microwave interactions into disarray. 

In spring 1979, John Thomas, Linda Burch and StephenYeandle of the Naval 
Medical Research Institute published a paper in Science (203, 1357, 30 March 
1979) showing that pulsed 2.45 GHz radiation enhanced the action of chlordiaz- 
epoxide, better known by its brand name, Librium. Librium, one of the most 
popular drugs on the market, is a close structural relative ofdiazepam orvalium, 
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New uses for electromagnetic radiation are hot news, if The Wall Sfreel Jour- 
nal's regular Friday column on technology is any gauge. In recent months the 

I 
! 

column has featured fivc innovative applications. 
Two oroducts are alrcadv on the market.The October 31 culumn headlined in- 
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duction stoves that use a magnetic field to heat any cookwear containing iron. 
Manufacturers claim induction is a cool, energy-efficient way to cook and they 
forecast large sales for the appliance. The popularity of microwave ovens might 
be the basis for their optimism. The ovens are already a commercial success, but 
a new feature, announced January 16, might entice even more buyers. Some 
Panasonic models now offer a humidity sensor that allows theoven's micropro- 
cessor to adjust cooking time and power level. 

(In a story appearing December 10, the Journalnoted that the Department of 
Energy's pending minimum efficiency standards for major appliances may speed 
the development of talking microwave ovens. Manu@cturers will add sophisti- 
cated electronic controls that increase product convenience, efficiency, and re- 
pairability to compensate for energy-saving demands that impair performance. 
The Sanyo Electric Trading Company has already developed an oven tlfat can 
announce its power setting.) 

These advances in the kitchen haveoutpaced the microwave plans of the auto 
industry. An anti-collision radar system and a new method for producing "lean 
burning" engines are two applications whose time has yet to come. Anupdateon 
a long-dreamed-of radar system to warn drivers of approaching trouble ran on 
August 1. Si weeks later a less spectacular, but potentially more valuable, idea 
made the news: bysimulatingaflameinside theengine,microwavescan help fuel 
burn more efficiently without producing extra pollution. 

TheNovember7Technology column highlighted a truly big idea: thepossibil- 
ity of turning the sea around Cape Cod into agiant antenna for submarinecom- 
munications-a potential substitute for the Navy's hard-to-site ELF antenna, 
Project Seafarer. Stanford University scientists are working on this concept. 
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UNIONS AND WORKERS 

+ CWA C a n c e r  Cluster  

An investigation by federal officials failed to identify a con- 
nection between a cluster of cancer cases among a group of 
AT&T long lines workers at Ragerville, Ohio and microwave ra- 

* diation, according to a soon-to-he-released National Institute 
for Occupational Safety and Health (NIOSH) report. . Word of the cluster emerged early last year when James Cole, 
president of Communications Workers of America local No. 
4354, requested an investigation of five cancer cases, including 
two deaths, among a group of eight workers. In addition to 
checking microwave radiation levels, Cole asked for an exami- 
nation of possible polychlorinated biphenyl (PCB) and asbestos 
contamination, and tests of drinking water wells at  the site. 

Of the fivecases, fourwerecompany employees,and the fifth 
was acleaning woman, working for a contract service. Three of 
the employees developed colon cancer, and the fourth had can- 
cer of thelarynx. The cleaning woman and one of the colon can- 
cer cases died. 

Ateam fromNIOSH and theOccupationalSafetyand Health 
Administration (0SHA)madeasitevisit last March.BobCurtis 
of OSHA surveyed microwave and radiofrequency radiation 
levels, hut found no indication of excessive exposures. Checks 
for PCB's and asbestos and Ames tests of drinking water 
samples were also negative. 

Dr. Sandy Leffingwell, an epidemiologist with NIOSH's Divi- 
sion of Surveillance. Hazard Evaluation and Field Studies, 
found that this was an unusual hut accidental cluster of cases, 
not related to the work site, but noted that "we really don't 
know what we aredealing with here!' Leffingwell stated that 18 
people had worked at the local over the last ten years, and that 
the first cancer had been identified in the early 1970's. 

Cole believes that there must have been some kind of micro- 
wave or carcinogenic hazard at  the work site: the source has 
either been eliminated or isstill there. "I suspect therecould still 
hea hazard, but wearen't sophisticated enough tomeasureit or 
find it," he said. Only three people are now working at the Ra- 
gersville site; the cut back is unrelated to the cancer cluster, ac- 
cording to Cole. 

Cole said that the maximum NIOSH readimg was 0.1 mW/ 
cm', but he stressed that the levels could be higher, depending on 
workingconditions. "New technology anddesign havedecreased 
the levels in recent years," he added. Hesaid that when he worked 
at thestation yearsago, theexposurelevels were probably much 
higher. 

That possibility was confirmed by Bob Curtis, who noted that 
the exposures at the local could have been higher before the 
equipment had been converted to solid state. Previously, the 
equipment required more maintenance, which could have result- 
ed in greater exposures. "Today, the exposures would be lower," 
he said, "unless the worker cuts into a hot waveguide, and even 
then the exposure would he for a short duration!' 

The radiation at the long line local would have been in the 
2-10GHz range, according to Curtis. Hestressed that retrospec- 
tive predictions on worker exposures are notoriously difficult. 

Leffingwell said that further epidemi6logical investigations 
of long line workers would be frustrated by the wayAT&T kept 

its employment records. No additional stud~es are no!$, planncd. 
The NlOSH renort sllould be rele~sed bv theend ofFchruarv. ~- ~-~~~~~ <. 

depending on the backlog at the NlOSH printer. 

NIOSH Epidemiology 

NIOSH is about to begin its long-planned epidemiology of 
workers exposed to RF radiation from heat sealers. 

Teny Leet and Dr. Sherry Sullivan, two epidemiologists in 
NIOSH's Cincinnati office, and Clinton Cox, an industrial hy- 
giene engineer, were about10 select a suitable study population 
at the end of January. Results will not he ready for publication 
before the end of 1982. 

The NIOSH team had already made 10 to 15 surveysof work- 
ers exposed to RF sealers in various plants. 

~ e 2  has taken over from ~lizaheth Egan who worked on the 
study since 1979and hasnowleft NIOSH togo tomedicalschool. 

Medical  Surveil lance 

Researchers at the Rocky Mountain Center for Occupational 
and Environmental Health at the University of Utah have just 
completed a study on recommended medical examinations for 
workers exposed to non-ionizing radiation. 

The repoR,An Evnluofion ofMedicoiSurveillance for Work- 
ers Erposed fo  Microwove/Rodiofrequency Rodiofion, was 
submitted to the Occupational Safety and Health Administra- 
tion's (OSHA) Health Response Team office in Salt Lake City. 
It will now he reviewed inUtah and in Washington and heavail- 
able for distribution in a few weeks. 

Dr. Mark Nichols, aresident at the Center, and Dr. Bill Rom, 
its Director, wrote the study for OSHA. Recommendations 
include a list of tests that should be administered annually to 
chronically exposed workers or to persons who have experi- 
enced high-level, acute exposures. 

M o u n t  Sinai  Epidemiology 

Drs. Arthur Frank and Robert Refowitz, two members of Dr. 
Irving Selikoff's Environmental Sciences Laboratory at the 
Mount Sinai Medical Center in New York City, are planning an 
epidemiology of workers exposed to microwave radiation. 

As a first step in identifying a suitable study population, 
Frank and Refowitz, working with behavioral toxicologis!, Jose 
Valcuikas, are designing a questionnaire to assess workers' 
problems related to non-ionizing radiation. A separate, though 
related, questionnaire is planned for workers exposed to micro- 
wave radiation, radiofrequency radiation, video display termi- 
nals (VDT's), and, in the future, lasers. 

Asamplequestionnaireis now being tested amongcommuni- 
cation workers. The presidents of the 40 long line locals of <he 
Communication Workers of America were sent the survey in 
order to learn about the CWAmembership and any special com- 
plaints they may have. TbeMount Sinai researchersareanxious- 
ly awaiting the responses. 

Frank and Refowitzare interested in possible radiationeffects 
on the eyes and the reproductive system of exposed workers, as 
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, well as neurobehavioral changes. Inaddition, theywould like to 
r test the hypothesis that males exposed to non-ionizing radiation 

have a much greater tendency to father female children. 
The Mount Sinai group is thinking about holding a research 

conference on microwave radiation late this year or next year. 

WISH S e m i n a r  
., Trade union representatives from around the country partici- 

pated in the Worker fnsitute for Safety and Health (W1SH)sem- 
inar on non-ionizing radiation and laser hazards last September 
7-10 in Park City, Utah. Among the labor groups present were 
the Communication Workers of America, the International 
Union of Operating Engineers, the United Brotherhood of Car- 
penters, and the Newspaper Guild. 

Other participants included Sheldon Samuels from the Indus- 
trial Union Department of the AFL-CIO, Arthur Frank from 
Mount Sinai, Walter Gundaker from BRH, Bob Curtis from 
OSHA, and Paul Brodeur, who wrote the briefing manual for 
the meeting, The Health Hazards of Radiofrequency. Micro- 
wave, and Laser Radiation. 

All 110 attendees supported the following resolution on 
microwave/radiofrequency radiation standards: 

WHEREAS numerous U.S.industries havcdemonstrated callous 
disregard of the hazards posed to their employees by the rapidly 
spreading use of equipment producing microwave and radioire- 
quency radiation, and 

WHEREAS the existing OSHAstandard of 10 milliwatts perccn- 
timeter squared is generally recognized as totally inadequate to 
protect workers against thac hazards, and 

WHEKE.4S NIOSH and ANSl (managcmcnt's standard arttlng 
orpanirauon) arc in tl~c pruursr 01 rruomtncndit~g that lhc stnnd- 
ard bclowered to oncmlllluau per mntimetcr squved for thu man 
hazardous pan of the microwavelradiofrequency spectrum and 

WHEREAS the guideline in Russia and some other countries 
ranges from 10 to 2W microwatts per centimeter squared, far be- 
low wen the recommended U.S. standard, 

THEREFORE. BE IT RESOLVED THAT this WISH seminar 
of trade unmnlrtr reprcsentmg workers cmploycd in n number 01 
tllese ~ndurtrlcs urger OSHAla promptly loner thc standard, not 
merely to theinadequate level proposed by NIOSH and ANSI, but 
to a level that will give US workers protection at least equal to that 
enjoyed by those of any other country, and 

BE IT FURTHER RESOLVED THAT OSHA be urged to vigo- 
rously enforce its radiation standards. 

Future WISH activities include co-sponsoring a training 
course in Ohio next month and developing questionnaires for 
persons working with microwave/radiofrequency and VDTra- 
diation, in collaboration with Dr. Frank. 

OhioTraining C o u r s e  

There will be a one-day training course on microwave and 
radiofrequency radiation and lasers at Ohio State University in 
Columbus on Saturday March 14th. 

Tbe course, sponsored by the Labor Education and Research 

Service of OSU and the Ohio AFL-CIO in cooperation with the 
Workers Institute for Safety and Health (WISH), the Industrial 
Union Department of the AFL-CIO, the CWA, thecarpenters, 
and the Operating Engineers will be similar to last September's 
WISHseminar (seestory above). Butgiven thelimited timeavail- 
able, the schedule will be somewhat shortened. The morning 
session will focus on the tvoes of health effects associated with -. 
non-ionizing radiation, and the afternoon will consist of work- 
shops on the measurement and control of radiation hazards. 
Paul Brodeur is the tentatively scheduled luncheon speaker. 

For more information, contact the course organizer, Jack 
Pompei, an industrial hygienist with the Labor Education and 
Research Service, at 614-422-8157. 

NBG P r e c a u t i o n s  
Last spring a National Broadcasting Company report recom- 

mended that radiation-warning signs be posted ontransmitting 
antennas of minicam trucks and that working personnel avoid 
positioning themselves within 6 feet of an antenna in the direc- 
tion of its beam. Thestudy, completr'd by tlte NBCEngineering 
Denartment in New York Citv with assistance from tl~eOccuna- 
tional Safety and Health Administration, was requested by 
Local 11 of the National Association of Broadcast Employees 
and Technicians. 

As of January 1981, NABET officials have yet to see the 
report, although NBC has assured them that all measurements 
were below OSHA guidelines. Some, but not all, of the mobile 
units now have warningsigns. Tbeaction only affects New York 
City operations and personnel. 

CWA Tmining S e s s i o n  

The Communication Workers of America held the first of a 
series of training programs on occupational safety and health in 
NewYork City last January 12-16. Some 85 local union officials 
learned about the risks associated with VDT's and microwave 
and radiofrequency radiation, among otlter topics.The meeting 
was lield in cooperation wit11 Conlell University's Scltool of 111- 
dustrial and Labor Relations. 

On the subject VDT's, the union representatives heard 
Michael Smith of NIOSH, David Eisen of theNewspaper Guild, 
and Tobi Bergman of  the New York Committee for Occupation- 
al Safety and Health (NYCOSH). Sfiith presented some results 
from the NIOSH survey of VDT's in San Francisco. The com- 
plete report is due to be published soon. Eisen described the 
Guild's contract negotiations to guarantee its members better 
ways to work with VDT's. Bergman highlighted NYCOSH's ef- 
forts to bring companies and employees together onVDTprob- 
lems. (Last year, NYCOSH published a booklet on VDT's: 
Health Protection for Operators of VDA/CRTs.) After these 
presentations, the meeting broke up into workshops, which fo- 
cused primarily on ergonomic issues. 

Robert Curtis and Alfred Owyang of OSHA gave lengthy 
presentations on microwave/RF and laser hazards in the work- 
place. 

CWA is organizing three more training sessions. l k o  will be 
held in May-in Columbus, Ohio and in Birmingham, Ala- 
bama. The final one will be in San Francisco next August. 
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DLATHERlMY CO NTS 

Comments on the Proposed BRH/FDA 
' Standard for Diathermy Products 

The  proposed performance standard for microwave diather- 
my products (45 FederalRegkter50359, July 29,1980) elicited 17 
sets o f  comments last fall.Thestandardis designed toguarantee 
thesafety andeffectiveness of microwave therapeutic heat treat- 

., , ment and includes the following key provisions: 
a diathermy product must be  capable of delivering a specific 
absorption rate of 235 W/kg to  standardized phantoms. 
adevice may not leak more than 10 mW/cm2at 5 cm from the 
applicator. 
equipment manufactured before the effective date of the 
standard is excluded from regulation. . microwave diathermy products used for cancer therapy 
(hyperthermia treatment) are  included under the standard, 
though variances could begranted. (The Bureau was particu- 
larly interested in receiving comments o n  such exemptions.) 

Comments were due September 29,1980, though the deadline 
for written submissions was extended a few weeks. 

The  following is a brief synopsis o f  thecomments received by 
the Bureau of Radiological Health.Thecommentswere obtained 
by MicrowaveNews through the Freedom of Information Act. 

Cancer Therapy 

The appropriatc~ms of regulating cancer treatment dcvices was ad- 
dressed in a majority of the commenls. The response of the RCA Car- 
porntion, which urged exemption for experimental devices used in hy- 
pcrthcrmia trcutmcnt, was typical of the criticisms received. George 
Kiwling. Director of Product Safety Plans and Programs, concluded 
that "applying the regulations to microwave hyperthermia research de- 
vices would havc the effect of substantially impeding valuable rcscarci~ 
into the thermal treatment of tumors!' Hc did recoanizc that reculation . 
ofcommcrcial microwave diathermy producu, as proposed, is desirable. 

Thc BSD Corporation of Salt Lakc City also found the proposed 
standard reasonable for physical therapy dcvices but not for cancer 
treatment uniu. 

Dr. Frnnck Mnhoney, Program Director for Radiation at NIH's Divi- 
sion of Cancer Treatment. wrote that thc standard would be overly re- 
strictive for units intended for canccr therapy research. 

Drs. Haim Bieher, FRd Hctrcl, and Tnljil Sandhu from the Henry 
Ford Hospital's Department of Therapeutic Radiology discussed spe- 
cific problems with applying the standard to cancer therapy. Treatment 
frequencies, power density l i i u ,  and various safely controls were 
found unacccptabic or inappropriate for cancer treatment. .. . 

Professor John F~zek3~.  01 Thomu Jefleaon Univeaily Horpilal, 
eaprcsred his doubts ibout tilt desimbilily of applying ll~cslandard lo . ~~ 

canccr therapy. Hc felt safety in clinical hyperthermia hinged on expcr- 
ienccd and knowledgable investigators. 

University of Washington Medical School 

Tl~reesepantcs~ls ofcomments were received from the University of 
Washineton School of Medicine. Professors Arthur Guy and Justus - 
Lchmann both stated that a performance standard for equipment uscd 
in canccr therapy is a poor substitute for campctcncyof the profession- .. . 
als overseeing treatment. Dr. Guy would have prefercd an exposure 
standard to a performance standard: "It is very naive to think a per- 
formnncc slandard bard on very limited mudela will hca rubrtitule for 
lhc rcquircd comple~ inlcrdisciplinary judgmtnls cauplcd with thu np- 

plication of wcll-developed exposure guidelines in reducing the danger- 
ous side effccts for the patient and the equipment operators." 

Dr. Lchmann acceptcd thestandard for standardized applicatiom but 
said it does not provide adcquarc safeguards against ovcrcxposure of 
the patient or theoperator: "We feel thal it is essential that thestandard 
include limitations as to the use of this cquipmcnt so that it can beused 
only either under the dircct supervision of a knowledgeable physician, 
or by a knowledgeable physical therapist." 

The third resoonsc. from Professor C.K. Chou. stated that, while it . . 
wasdesirablc to eliminate unncccssary radiation exposures, "the useful- 
ness of diathermv will be rcduccd by an over-restrictive performance 
standard." 

Operator Risks 

The Amcricnn College of Radiology stressed that operators giving 
hyperthermia treatments must havc sufficient knowledge and mining 
but opposed regulating the equipmcnt: "As a new developing treat- 
ment. it is imoortvnt that ohvsicians with special expertise supenrise mi- . . 
crowave diathermy treatments for cancer" The group thought regula- 
tions for operators should be set as soon as possible. 

Both Dr. Cnrlos Pcrcz,of the Wushingtun Uniteail) School of hlcdi- 
cinr.and Dr. Ned Hambark of lndixns Univcni1)'r Dcpartmcnt of Ra. 
diation Oncology expressed similar opinions. Dr. Hornback advised 
thal, "the exposure levels of all personnel operating equipment should 
be included in the rcgulations and current accepted levels of cxposurc 
should be adhered to!' 

Standard Physical Therapy 

The need for regulation of existing equipment, which is exempt from 
proposed rcgulation, was cxprcssed by Dr. Julian Henicy-Cohn and by 
Dr. Louis Slesin and Mnrlhe Zybko. Henley-Cohn argued against im- 
posing the standard on wnccr treatment devices. Slesin and Zybko 
questioned the wisdom of the FDA decision to double the proposed 
leakaee limit from 5 mW/cmZ in an earlier draft of thc rule to 10 mW/ . 
cm* in the current draft. 

JohnOse~ehuk, consultingscientist for thcRoytheonCompany,and 
Robert K&.s, president bf AAMED, Inc.. of Forest Park lllinois, op- 
posed the standard as an unnecessary and harmfully restrictive mca- 
sure. Dr. Orepchuk stated that the FDA has not established the need for 
a standard and that this regulation would create an adverse economic 
impact on the industry. 

The Ameriean Physical Therapy Association supported the standard 
and in addition requested "immediate attention be focused on require- 
ments essential far operators of microwave diathermy produes" to in- 
sure the patient5 safety. 

Drs. G.M. Snmarns and R.G. Slawson of the MarthaV. Filbert Radi- 
ation Center at the Univcnity of Maryland Hospital supportgd the 
standard "for all microwave diathermy producu, regardless of their 
proposed clinical application." The 30 minute maximum timer period, 
however, was deemed an impractical restriction for cancer treatment 
diathermy. 
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tion: $165 per year (overseas $200) . O Copyright 1981 by Louis 
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p MICROWAVE-DRUG 
. (conlinuedfronz p. I) 

SYNERGY 

the country's largest selling tranquilizer with some eight million 
prescribed users and many more unofficial ones. Thomas's 
widely circulated report caused considerable agitation; if low 
levels of radiation from a typical radar could intensify the action 
of a common drug, a new significant risk might exist. Soon a 
number of other labs were busy trying to replicate and extend 
Thomas's experiment. (See Table.) 

Librium v Valium 

At the September conference, Robert Johnson presented the 
findings of Professor A.W. Guy's group at the University of 
WashingtonMedical School. Funded bytheofficeof NavalRe- 
search, they repeated Thomas's experiment using Valium. With 
the same pulsing characteristics, frequency and averagelower 
levels, they found a 30 to 40 percent reduction in sleeping time 
and an increase in,animal feeding. These results were in line with 
what wasexoected. However.afew minuteslater. JohnSchr0t.a 
member ofThomas's research team,reported that theyhadalso 
tested Valium and found no  microwave-drug synergy. To make 
matters more complicated, Thomas had also tried continuous 
wave instead of pulsed radiation and had again found no syner- 
gy. (Some of these results have recently been published: Neuro- 

belonging to the henzodiazepine drug family, defied simple ex- 
planation. AsThomas wrote in his abstract: "The lack of  inter- 
action betweendiazepam and the pulsed microwave field suggests 
that drug class alone does not adequately predict outcome." 

Robert Johnson offered the hypothesis that two distinct pro- 
cesses wereat workin thesynergy. In the first weekofirradiation, 
the microwaves counteract the debilitating action of Valium, fol- 
lowed by appetite stimulation during the second week. Neverthe- 
less, he and his colleagues at the University of Washington will be 
doing some reassessing in light of the conflicting resultspresented 
in San Antonio. 

Replications Attempted 

Even Thomas's original experiment did not survive the meet- 
ing unchalleneed. G. Rufus Sessions of the Deoanment of hli- - - 
crowave Research at Walter Reed Army Institute of Research 
reported that he had failed to replicate the Lihrium study using 
higher power densities (10 and 20 mW/cm2). His experimental 
design was quite different, however. Sessions used avariablein- 
terval performance test and 915 MHz radiation. These changes 
could explain the lack of response. 

In an interview at the Naval Medical Research Institute last 
October, Dr. Thomas noted that he had successfully replicated 
the Librium synergy experiment. He admitted that he had been 
surprised by the failure to get a positive result with Valium, and 

behavioral Toxicology, 2, 131, 1980.) offered as a possible explanation an animal's different response 
Many biological effects occur at lower power levels for pulsed to the two drugs. Librium will increase its response rateas com- 

ascomnared tocontinuous radiation.so the failure topet a ~ o s i -  oared to baseline behavior. while Valium hasan onoosite effect. - .  
tive result after continuous wave exposure was not so startling. 
But a difference beween Valium and Librium, very similar drugs 

. . 
(continued p. 6) 

Summary Table of Microwave-Drug Experiments 
Power 
Density 

Type of mW/cm' Type 
Study Study (average) Frequency of Fteld D N ~  CW/PW Resulk 

Thomas F.I. 1.0 2.45 GHz Near CDZ 2usec. 5OOpps Enhanced 
(1979) Feeding Behavioral Effect 

Thomas EI. 1 .O 2.8 GHz Near CDZ CW No Effect 
(BEMS) Feeding DZ Zusec, 500pps No Effect 

DZ CW No Effect 
CPZ Zusec, 500pps No Effect 

GUY Feeding & 1 .O 2.45 GHz Circularly DZ Zusec, 500ppr 30.40% 
(BEMS) Sleeping Polarized Reduction in 

Slceping Time 
Increase in Feeding 

Battelle F.I. 1 .O 2.88 GHr Far CDZ 3usec, 300pps None Yet 
(BEMS) Feeding (see text) 

Sessions V.I. 10 & 20 0.915 GHz Circularly CDZ 2usec. 5OOpps No Effect 
(BEMS) Feeding Polarized 

F.1. =Fixed Inlcrval; V.1. = Variable Interval 
CDZ = Chlordiazepoxidc (Librium); DZ = D i p a m  (Valium): CPZ = Chlorpromadne (~horadne) 
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GOVERNMENT 

CONGRESS 
The Library of Congress' Congressional Research Service 

(CRS) has published "High Voltage Electric Power Transmis- 
sion Lines: Impact on Public and Environmental Health" by 
Kenneth Bogen (Report No. 80-199, November 7, 1980). The 
20-page report includes a detailed chronology and bibliography. 

a Bogen has also updated a six-page "Mini Brief" on thissubject 
--with the same title (Number MB80222, December 9,1980). 

The CRS is planning a similar report on the potential hazards 
- associated with extremely low frequency radiation emitted by the 

Project Seafarer antenna, the Navy's proposed submarine com- 
munication system. The schedule for completing this study will 
depend on Congressional interest. 

AGENCIES - 
Federal Aviation Administration 

Plans are undenvay for phasing in the Microwave Landing 
System (MLS) which will replace the Instrument Landing Sys- 
tem (ILS) now used at airports to guide planes during poor visi- 
bility conditions. The MLS operates at frequencies above the 
VHF/UHF frequencies used in ILS. 

The new system offers four essential advantages over the ILS: 
1. a common system for civil and military use; 2. a frequency 
band that will be free of frequency congestion problems; 3. a 
system that provides a high quality guidance signal that is rela- 
tively free from local terrain and structure effects; and 4. an 
ability lo provide muliiple paths for various classes of aircraft. 

n l e  iotal estimated cost in todav's dollars of the hlLS includ- 
ing aircraft equipment exceeds $2 billion according to Martin 

Olspn, Chairman of the MLS Transition Plan Working Group. 
A few selected airports could have the MLS by 1985. 

FAA held four public, regional hearings this January to elicit 
comments and suggestions on how to proceed with the major 
task of phasing in the MLS throughout the US. Written com- 
ments were due by February 10 (45 FederalRegister 75041, No- 
vember 13, 1980). Olson reported that all hearing participants 
supported thenew system: "Generally, people felt MLSoffersa 
beneficial technology that should be implemented as soon as 
possible." 

FAA has released a number of reports on the MLS: 
1. An Analysis of the Requirements for, and the Benefits and 
Costs of the Notional Microwave Landing Syslem (MLS), by 
William C. Reddick et al., June 1980, in 2volumes (Report No. 
FAA-EM-80-7). A brief "Executive Summary" of the report is 
also available. 
2. TheMicrownve Landing System Transition Plan, Draft, Oc- - .  
tober 20,1980,203 pages. 
3. Guide to Microwave Landing System Implementation Strnt- 
egies, November 1980,15 pages. 

For additional information write to: Mr. Marvin Olson, 
APO-320, Chairman. MLS Transition Plan Working Group, 
FAA, Room 939,800 Independence Avenue, SW, Washington, 
D.C. 20591 

Federal Communications Commission 
On January 19th, the FCC reallocated 130 MHz of radio spec- 

trum to allow the development of a Digital Eletronic Message 
Service (DEMS). The new service will provide business and gov- 
ernment offices with a two-way, data and document communi- 
cation system within and among major US cities. 

The intercity transmissions will be authorized under existing 
FCCrules for point-to-point and satellite microwavelinks.The 

MICROWAVE-DRUG SYNERGY 
(conrinued from p. 5) 

Originally Thomas had intended to test a few representative 
members of each major drug class, but has had to redesign his 
work plan. Soon he will do a run with a new tranquilizer, still in 
pre-clinical testing, with astructure falling roughly between that 
of Librium and Valium. In 1981, Thomas's lab will begin to ex- 
periment with monkeys. 

A fourth group, at the Battelle Pacific Northwest Labora- 
tories, is specifically trying to replicateThomas's Librium exper- 
iment. Apart from small changes in frequency and pulsing pa- 
rameters, a major difference in the Battelle study design is the 
use of far field instead of near field exposures. This experiment 
by R.H. Lovely and R.D. Phillips had just begun in September, 
and no Cum resulls Bere reported in San Antonio. In a Decem- 
bcr teleohoneintcrview. Dr. Lovelv said that he had finished two 
complete runs at 1 mW/cm2 and found no synergistic action. 
The next step is toincrease the power to401 8 mW/cm1. If a field 
of 8 mW/cml causes too much disruption for the animal, the 

group will use 4 mW/cml. If no synergy is found at the higher 
power level, Lovely will go to exposures in the near field. 

Other D ~ g s  
Thomas's Science paper was not the first report of drug-mi- 

crowave synergy. Cleary and Wanieman showed reinforcement 
between pentobarbitol and continuous wavemicrowaves in 1975, 
and Servantie and co-workers found that microwaves affected 
the action of curare-type drugs in 1974. In late 1979, Thomas 
published a paper showing synergy between pulsed microwaves 
and dextroamphetamine (Radio Science, 14, 253,1979). In San 
Antonio, Thomas reported no synergy between pulsed radiation 
and Thorazine (chlorpromazine). 

The Navy program on the interaction between microwaves 
and common drugs is part of a long-term risk assessment for 
servicemen simultaneously exposed to multiple physical and 
chemical agents aboard ship. 

Where are we now? As Elliot Postow, whose office at the 
Navy Medical Research and Development Command is funding 
both Thomas and Battelle, put it: "no clear picture isemerging, 
and at this point, all bets are off." 
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intracity links will be handled by the new Digital Termination to diminish litigation over the devices' reliability and accuracy. 
$stems (DTS). 

The FCC decision is the result of a 1978 petition by theXerox 
Corporation for spectrum space for a new common carrier ser- 
vice. Under the proposed Xerox system, a customer's terminal 
would feed into a transceiver connected to a rooftop antenna. 
The antenna would be in two-way communication with a city- 
wide substation. A narrow microwave beam would connect the 

-8 
; substation to an earth station for transmission to other cities. 

The reallocation affects frequencies between 10.55 and 10.68 
GHz. The Commission is also considering allocating space in 
the 17.7-19.7 GHz band for DTS. 

Littnn Industries had also wanted touse the 10.6GHzarea for 
a new microwave oven. Litton claims that this higher frequency 
(most ovens operateat2.45 GHz), does abetterjob of browning 
meat and heating small amounts of food. 

Neighboring spectrum space in the 10 GHz region is allocated 
to police radar, radioastronomy, and point-to-point nd io  
services. 

Other companies that have filed for experimental licenses for 
DEMS-type systems are Digital Communications Corporation 
and Federal Express. The Commission is reserving some spec- 
trum space for small companies. 

The decision will be published in theFederalRegirlerwithin a 
few weeks. A final rule for the DTS, first proposed in August 
1979, will appear as an appendix to the FCC decision. 

Federal  Trade  Commiss ion  

The FTC banned Litton ads that claiin its microwave ovens 
are preferred by independent service technicians. The January 
decision upholds last year's findings of an Administrative Law 
Judge thatthecompany'ssurveys of technicians were biased and 
misleading. The Commission also provided some guidelines for 
properly using surveys in advertising. 

Theads.which ran from 1976 to 1978 in morethan 100nation- 
al and local newspapers and magazines, stated that technicians 
chose Litton ovens overotherbrands. For example, copy placed 
in a November 1976 issue of Newsweek declared: "Quality is 
No. 1 at Litton!76% of theindependentmicrowaveovenservice 
techicians surveyed recommend Litton." Only authorized Lit- 
ton service agents were interviewed, however. 

The Commission's Opinion is available from the Public Ref- 
erence Branch. Room 130, FTC, 6th Street and Pennsylvania 
Avenue, NW, Washington, DC 20580, (202) 523-3598. 

National  H ighway  Traffic S a f e t y  Adminis t ra t ion  

NHTSA has proposed performance standards for speed 
measuring radar devices used by the police (46FederalRegirler 
2097, January 8,1981). 

The standards, developed for NHTSA by the National Bur- 
eau of Standards, specify performance requirements for trans- 
mission frequency, frequency stability, input current stability, 
outputpower stability,and thewidth oftheantenna beam.Each 
device would have to be freeoferroneoussignalsin the presence 
of CB and police radio signals and other interfering sources. 

According to the NHTSA notice, the standards are designed 

For further informationconracr: Ronald Engle.Enlorccmcnt 
and Emereencv Services Division. NHTSA. 400Scvc111l1 Srreer. - .  
SW, Washington DC 20590, (202) 472-4913 

National  Ins t i tu te  f o r  
Occupa t iona l  S a f e t y  a n d  Hea l th  

NIOSH received 81 responses to its RFQ for two television 
scripts on the risks associated with VDT's. Rather than evaluate 
all those submissions, NIOSH withdrew the proposal. Accord- 
ing to Ray Sinclair of NIOSH's Division of Training and Man- 
power Development in Cincinnati, the writing will now be done 
in-house, with a little help paid for on a purchase order basis. 
TheTV shows are due to be completed by October 1, 1981. 

National  Te l ecommunica t ions  a n d  
Informat ion  Adminis t ra t ion  

The Electromagnetic Radiation Management Advisory Coun- 
cil (ERMAC) has postponed its February meeting. One reason 
for the delay is that the advisory committee's charter, which ran 
out last December, must be renewed beforeameetingcan be an- 
nounced, according to Janet Healer, ERMAC member and 
NTIA Program Manager for non-ionizing radiation. It is not 
clear when the paperwork will be completed and the meeting 
scheduled. 

On another front, the hiring freeze instituted by the Reagan 
administration has put a hold on the hiring of areplacement for 
Bob Frazier, ERMAC's ex-Executive Secretary, who resigned 
last year to go work for the Federal Aviation Administration. 

ERMAC is assemblingall thedocuments on the irradiaton of 
the Usembassy in Moscow released at thelast ERMACmeeting 
(seeMicrowaveNews, January 1981) together with theERMAC 
recommendations. They will be published as a NTIA report. 

The Naval Surface Weapons Center in Dahlgren, Virginia is 
seeking better ways to monitor electromagnetic fields aboard 
ship. Specifically, the Center is soliciting information on ways to 
(a) measure the E-component of the incident field from all 
directions and polizarizations; @) measure the H-field compo- 
nent at low frequencies; and (c) measureequivalent power den- 
sities for IOuW/cm' to200mW/cm2in the frequency range 300 
kHz to 40 GHz. Commerce BusinesDaily, December 24,1980 
and repeated January 21,1981. 

The Naval Surface Weapons Center in Silver Spring, Mary-. 
land may decide to develop a lightweight, expendable S-band, 
RF transmitter no bigger than 5 inches in diameter and40inches 
in length and weighing nomore than40pounds. The transmittei 
would produce at least 25 kW pulsed peak power at about 800 
pulses per second and a 3 microsecond pulse width with a0.0024 
duty cycle. The transmitter would be able to survive a 200 G 
rocket launch, 
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AROUND THE COUNTRY REPORTS 

NY S t a t e T r a n s m i s s i o n  Lines S t u d y  
I 

This year the New York State Department of Health 
(NYSDOH) will begin a5-year, $5 million contractual study on 
the human health effects of electromagnetic rad~ation from 
overhead transmission lines. 

All program decisions will be made by an administrating 
Board composed of the Commissioner of NYSDOH, and the 

., Chairmen of the Power Authority of the State of New York, 
(PASNY) and of the Public Service Commission (PSC). An ad- 
visory Panelof experts chosen by theBoard will determineareas 

.of needed research, review and recommend applications for 
research contracts, evaluate the progress of funded projects, 
and write an annual report. At the end of the funding period, 
currently scheduled for no later than July 1987, the Panel will 
prepare a summary report for the Board. 

The tentative selections for the Panel, as of the end of 
January, were: 

Ernest N. Albert, Ph.D., Professor of Anatomy, The George 
Washington University Medical Center 

Antony C. Fraser-Smith, Ph.D., Senior Research Associate, 
Stanford Electronics Laboratories 

Alan J. Grodinsky, Sc.D., Associate Professor of Electrical 
and Bioengineering, Massachusetts Institute of Technology 

Michael Marron, Ph.D., Professor of Chemistry, University of 
Wisconsin Parkside 

Alice 0. Martin, Ph.D., Assistant Professor of Obstetrics and 
Gynecology, Prentice Women's Hospital 

Michael A. Persinger, Ph.D., Professor of Psychology, Lauren- 
tian University 

Michael L. Shelanski, M.D., Ph.D., Professor and Chairman, 
Dept. of Phmacology, New York University Medical Center 

Arthur C. Upton, M.D., Professor and Chairman, Dept. of En- 
vironmental Medicine, New York University Medical Center 

Edward R. Wolpow, M.D., Assistant Clinical Professor of 
Neurology, Harvard Medical School 

Dr. Maria Reichmanis, a research physicist at the VA Medical 
Center in Syracuse, NY, has been hired as the study's Scientific 
Research Coordinator. 

Because Panel selection has takenlonger than anticipated, the 
initial schedule for getting the study underway has been pushed 
back three mopths: A request for proposals will be issued by 
April 1 and funded research projects should begin by October 1. 
These dates may be revised when the Panel sets the final time- 
table. 

The RFP will be available from Administrator, Overhead 
Transmission Lines Project, NYSDOH, Division of Laboratories 
and Research, Empire State Plaza. Albany, NY 12201. Update 
information on the project will be provided by Dr. David Car- 
penter, the Executive Secretary and non-voting member of the 
Panel, NYSDOH, Empire State Plaza, Albany, NY 12201. 

RECENTLY RECEIVED 

BRH 

Publications Subject Inder, Bureau of Radiological Health. 
November 1980, No. FDA 81-8070. (Covers from 1972.) 

D C  Bioeffec ts  

M.J. Frarier and M.M. Preache, Design, Construction and 
Testing of a D C  Bioeffects Test Enclosure for Small Animals, 
Final Report, Department of Energy, November 1980, No. 
DOE/RA/10157-1. 

Dia thermy 

P.S. Ruggera, Meamrenrents of Emission Levels During 
Microwave and Shortwave Diathermy E-eatmenls, Bureau of 
Radiological Health, May 1980, No. FDA 80-8119. 

Dos ime t ry  

C.H. Durney, el a/., Radiofrequency Radiation Dosimetry 
Handbook, Third Edition, USAF School of Aerospace Medi- 
cine, August 1980, No. SAM-TR-80-32. 

In s t rumen ta t ion  

W.A. Herman and D.M. Witters, Jr.,MicrowaveHazardIn- 
stmments: An Evaluation of theNardu8100, HoladayHI-1500, 
andSimpson 380M, Bureau of Radiological Health, June 1980, 
No. FDA 80-8122. 

So la r  P o w e r  Sate l l i tes  

L. David, A Study of FederalMicrowave Standards, Depart- 
ment of Energy, August 1980, No. DOE/ER/10041-02. 

Institute for Telecommunication Sciences, Environmental 
Assessment for the Satellite Power System-Concept Develop- 
ment andEvaluation Program-Eflects of IonosphericHeating 
on Teleconimunicalions, Department of Energy, August 1980, 
No. DOE/ER/10003-T2. . 

Prograni Asswment Report: Stafemerlt ofFinditlgs, Satellite 
Power Systems Concept Development and Evaluation Program, 
Department of Energy, November 1980, No. DOE/ER-0085. 

C.M. Rush, eta/.,  Impact of SPS Heating on VLE L E  and 
M F  Telecornmunications Systems Ascertained by Ekperimenlal 
Means, Department of Commerce, April 1980, No. NTIA-R- 
80-37. 

A.R. Valentine, Environmental Assessment for the Salellile 
Power Systenr (SPS) Concept Development and Evaluation 
Program (CDEP), Department of Energy, August 1980, No. 
DOE/ER-0069. 
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