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Jose Delgado's invisible

energy pulses control the behavior of animals.
What power do they hold over us?

THE VIIND FIELDS

BY KATHLEEN MCAULIFFE

The film crew preparesto
shoot as three monkeys
are strapped inte high
chairs. Each animal has
a metallic coil—a sort of
high-tech halo-—sus-
pended above its head.
The signal is given, and
two of the monkeys’
hoops begin pulsing with
electromagnetic energy.
It is an anticlimactic mo-
ment, with none of the
crackling fireworks that
heralded Frankenstein's debut. Neither the eye nor
hand can detect even the faintest trace of a field
in the vicinity of the activated ccils. The animals
appear completely unaffected.

But after less than an hour, differences are plainly
visible. Despite thé presence of glaring lights,
cameramen, and sound technicians, one monkey
has dozed off. The monkey next to him, whose coils
were never turned on, remains calm but alert, And
the third monkey, exposed to more rapidly pulsing
fields than-the first, is biting the air and squirming
to break locse from its chair.

José Delgado, internationally famous neurosci-
entist, has done it again. For the greater part of the
Sixties, the Spanish showman of science daz-

Zzled—and in some in-
stances frightened or
outraged—the research
community with his
spectacular demonstra-
tions showing how be-
havior can be modified
by implanting electrodes
in the brains of cats,
chimps, and even hu-
mans. Using this tech-
nigue to stimulate differ-
ent brain regions, Del-
gado found that it was
possible to evoke complex behavior patterns—re-
search that prompted some to fiken him to a pup-
peteer pulling strings. As a legendary fribute to his
faith in technology, he even confronted a charging
bull. As the 1,000-pound, horned beast lunged at

him, Deigado used a radio signal to activate an_

slectrode deep in the aniral's brain, bringing it to
a hait at Delgado's fest.

But now he has begun working with anocther
technology. It doesn’t require pressing electrodes
into brain tissue. In fact, the equipment need not
touch experimental animals at all. Instead, Delga-
dc's subjects today are placed within an electro-
magnetic field (EMF) where, even without direct
brain contact, their behavior changes.
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eUnder the influence of different electromagnetic
fields, one monkey sleeps while another becomes hyperactive
in Jos¢ Delgado’s Madrid laboratory.®

All of us are surrounded by waves of
electromagnetic erergy. But we can see
only visible light, whose wavelengths
range lvom 375 bilicntns to 775 billicnths
of a meter As poel William Blake put i,
we viev: Ihe world “through a narrow
chink.” We're blind to X rays and other
energies with wavelengths sharter than
one bilionth of a meter. Nor can human
gight delect energy with wavelenglhs
lenger than light—we can't see the em-
anations frem a palice radar, the energy
halos around a TV transmitting lower, a
VHF radio antenna, oran A.C powerline
{whose energy has a wavelength of
roughly 10,000 kilcrreters). Yet each of
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these devices produces eleciramag-
netic fields. Researcners have also baen
able to oetect EMFS In the brain and
arcund Ihe dense netwark of the body's
nerves. The earlh itsell produces such
fields. If human eyes were more sensi-
live, astronauls could walch our planet
shimmer arcund its perimeter, glowing
Brighlest al the poles.

The helds Delgado uses are as low as
one fiflizth the strength af the earth's own
magnetic liglds. Your body wouid be
subject 1o a mere intensa bombardment
of energy if you stcod under a flucres-
cent light. Yet when the signal is 1uned to
precise lrequencies (with long wave-
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lenglhs in roughly the same range as
powwer-ling waves), Delgado can do much
more than make a monkey sleepy.

As we set out on atour of the 100-room.,
ultramodern Ramon y Cajal hospital
complex. in Madrnd, it quickly tecomes
apparent that his research staft is using
tne same infintesimal fields to produce
astcundingly diverse effects in virtually
every spaecies investigaled. One team
cemenstrates that they can pacily fight-
ing fish, intubiting the feisty predator from
allacking its image in a mirror. Other
groups are using the fizlds to thwart the
arowth cf bacteria, 10 speed healing of
rals’ Done fractures, and to change the
migratery mavements of snails,

The invisible force has also produced
some alarming results. Chick embryos
incubated in the helds became grossly
deformed, and a colony of fruit flies suf-
fered ar ncreased incidence of a lethal
genelic mutation,

For years, scientisis have known that
al fugh lavels, these lislds “heat up” the
0y, But scientisls have assumed thal
iving organizms are not sensitive o 1ow
fevels of this gnostly energy. Delgado's
woerk s only lhe lalestin a series of recent
findings that overlurn this cherished be-
lief. For better or worse, weak slectro-
magnelic fields are emerging as a potent
belegical force—a discovery with stag-
gering implications for the future of med-
iire, science, industry, and perhaps even
the military. For exarmple:

* Doclors in Eurcpe ard the United States
are planning to harness imperceptible
fiefds to cerrect abrormal heart rmythms
and 1o conlrol sucn conditions as epi-
lepsy—trom outside the body. Further-
more, these ficlds will be used to pro-
mete healing of skin, nerves, and tendons.

* Studies suggest that these same invis-
ible fields may have deletericus effects.
Preliminary reports hint that video dis-
play lerminals (VDTs), power lines, mi-
crowave appliances, and other sources
of environmeantal electromagnetism may
nol be as berign as cnoe thought.

* There |s growing concern among ex-
perts that EMFs have been—or will be——
deployed as invisible weapons to disrupt
prain functoning and healih,

Delgado is much more low-key aboul
the ramifications of his work. An elegant
man inkis early sxities, he speaks slowty,
careful ta express his thoughts wilh pre-
cisicn. Far all his bravado in the bullring,
Celgade i1s not the sort of scientist who
shoots from the hip.

“Our first goal is to undersiand how we
are gatting these effects—we krow so
=" he says in Enghsh embelished by
the: cultured flar of a Spanish accent.




“Then we may want to explore whether the
{ields can help people suffering from motor
disturbances, depression; and other psy-
choneurctic disorders.”

To pursue this goal, his lak is developing
new types of brain instrumentation. In addi-
tion to the head coils, the Cajal team is test-
ing the effects of tiny transmitters that permit
EMFs to be beamed more precisely to tar-
gets in the brain. No larger than a watch bat-
tery, the transmitter is inserted into a tight-
fitting hood that slips like a bathing cap over
the animal's head.

In one recent study, Delgado tested the
device on a monkey that had electrodes—
vestiges of his previous work—implanted in
two separate regions of its motor cortex. Be-
fore the trial began, he demonstrated how
activating the first electrode caused the an-
imal to clench its fist. Activating the second
electrode friggered an eye blink. Then the
animal's head was capped with a hood con-
taining a transmitter aimed at the cergbel-
lum, a structure in the lower hind part of the
brain. Several hours later, the special hood
was removed, and the electrodes were ac-

tivated again. There was a marked differ-

ence in the animal's evoked response. What
was once a mere blink of the eye had be-
come a wince involving the eyebrow and
cheek muscles. And the clenched fist had
been transformed into a jerk of the entire
lower arm.

Encouraged by these results, Delgado has
several ongoing experiments with hooded
monkeys, whose brains are being activated
by tiny transmiiters as the primates roam
freely through their spacious cages in the
basement of the laboratory. It may be a long
time, however, before Delgado fully under-
stands how the EMF transmitter produces
its effects. "Much more research will have to
be dene,” Delgado says. "But with further
knowledge, | am hopeful that without sur-
gery or drugs, we will eventually be able to
correct abnormal brain activity in humans.”

“Remarkably, these EMFs are several
hundred times below the voltage needed for
an electrode 1o trigger a nerve to fire. Ac-
cording to theory, they should have no im-
pact. Yet when Delgado aims these fields at
an isolated crab neuron already firing at a
specific, steady rate, something syrprising
happens: The neuron changes its firing rate
to synchronize with the applied puises, much
as a child sleeping with his mother will begin
breathing at the same rate as the parent. This
phenocmenon is known as entrainment.

Researchers have observed similar en-
trainment effects in the neurons of the cere-
bral cortices of live animals. This suggests
that the phenomenon may play animportant
role innormal brain function. Ateam headed
by W. Ross Adey, a neuroscientist at the Vet-
erans Administration Hospital, in Loma Linda,
California, has shown that the brain waves
of monkeys tend to become “locked” in
phase with external fields tuned to the same
frequency band as the brain waves.

For example, if the animal's head is placed
in a field pulsing at the same rhythm as al-
pha—a natural brain rhythm associated with
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relaxation in humans—its brain will start to

produce more and more alpha. And when -

the animal's brain waves become entrained

to fields pulsing at other brain-wave fre-

quencies, subtle behavioral changes are
someiimes detected. In ane notable exper-
iment, a monkey's learning and memory re-
tention improved over the course of a simple
lever-pressing trial.

To bath Delgade and Adey, these experi-
ments indicate that the prevailing theory
about how brain cells communicate with one
ancther may be misleading. Popular iheory,
called the conneclivist model, maintaing that
the brain is nothing more than a complex
bundle of circuits. Information fravels along
discrete nerve pathways that ultimately con-
nect, thus allowing several different inputs
10 be assimilated. Based on the latest en-

trainment studies, however, it would appear

that nerves lying along separate circuits can
respond in unison to information from EMFs.

Although the evidence supporting this
theory has only recently been established,

eFor better or
worse, electrornagnetic fields
have emerged as
a potent force-—a discovery
with staggering
implications for the future of
medicine, science,
industry, and the military.®

the theory itself was put forth several dec-
ades ago. "In the early Fifties the great Brit-
ish zoologist J. Z. Young came up with a
beautiful analogy for this phenomenon,”
Adey says. “He likened the Lrain to a tele-
phone exchange in which operators sitin a
row at the switchboard. They see lights flash,
and they plug circuits in and pull them out.
And in the fashion of operators, they eaves-
drop an the conversations. As a result of what
they overhear, they whisper together. Itis in
this whispering together, Young said, that ‘|
discern the most intrinsic function of the or-

- ganization of the brain.'

“In ather words, it is not the impuises going
through the switchboard of the brain that
Young thought were of fundamental impor-
tance. It was what the operators—the celis—
gleaned from the traffic and then communi-
cated among themselves.”

Although brain cells are undoubtedly best
adapted for “whispering together,” a similar
phenomenon may occur in other parts of the
body. When a large amount of tissue is being
regenerated, for example, scientists find that
nerves must grow into the wound before the
surrounding cells start to divide and orga-
nize themselves 1o repair the damage. A

careful examination of this process has led
some scientists to postulate that the merves
are generating fields—not untike the
brain's——that signat cells in the injured re-
gion to undergo a series of transformations
that culminate in tissue replacement. No cne
currently understands the details of how this
signaling occurs—whether during wound
healing or during the much more compli-
cated processes that create thoughis in the
brain. But most scientists hypothesize that
external fields can interact with the body's
own fields.

Seme scientists even speak of a “biclog-
ical wave band,” as if the animal were a ra-
dio receiver tuned to pick up cerlain types
of emissions. The frequency, amplitude, and
other characteristics of the electromagnetic
signal must fali within a certain range before
specific effects are observed.

"All the cells that make up living organ-
isms,” Delgado explains, “are packed full of
highly charged atoms and malecules that
may change their arientation and movement
in the presence of certain types of fields. This
mightin turn have animpact on enumerable
chemical processes within the cells.”

Calcium ions are charged particles that
play a vital role in many different types of
cellular processes, including the firing of
nerve cells. "My work with Dr. Suzanne
Bawin,” says Adey, "has shown that fields
way looweak {o trigger a nerve impulse can
nevertheless modify the way these charged
calcium jons bind [or attach] to the surface
of cells, unleashing myriad chemical reac-
tions deep within the cell itself.”

Astoundingly, recent evidence indicates
that calcium binding to cell surfaces may be
influenced not only by fields produced in the
laboratory, but by the earth's own magnetic
field. This new finding, reported by Dr, Carl
Blackman, of the Envircnmental Protection
Agency’s Health Effects Research Laborat
tary, in Research Triangle Park, North Caro-
lina, is causing a stir in scientific circles. After
doing calculations based on Blackman's
data, physicist Abe Liboff of Qakland Uni-
versily, in Rochester, Michigan, concludes
that the “geomagnetic field may play a pre-
viously unreccgnized role in the functioning
of living crganisms.” Adey feels it is still too
soon to extrapolate from Blackman's data.
But he says that when fieids alter the way
calcium is attached to the cell membrane,
the chemical doming effect that starts on the
surface may spread to the heart of the cell,
where genes reside. If so, the genetic code
couid be influenced. Could that explain why
Delgado’s fields disrupted the development
of chick embryos and caused iethal muta-
tions in fruit flies?

Delgado does not discount this possibil-
ity. But he thinks the fields may also be ca-
pable of interacting directly with DNA—
without any intermediate chemical steps in-
volved. "Cur understanding of genetics is
very clumsy at present,” Delgado says. “But
if we can produce lethal mutations with the
fields, perhaps we will someday be able to
use the technique o produce beneficial gene
changes.”

CONTINUED ON PAGE 96
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Already, Andrew Bassett and colleagues
Reba Goodman and Ann Hernderson, of Co-
lumbia Presbyterian Medical Center, in New
York City, have demonstrated that specific
types of fields can enhance the way certain
fruit-fly genes manifest themseives.

"We're sitting on the edge of genetic en-
gineering,” Bassetl says. “It's a very pow-
erful tool that—if used properly-—can be of
encrmous help in the clinic. But like any other
technology, it can be dangerous if applied
in & willy-nilly fashion.”

If nothing else, such experiments should
force public-health experts to reconsider the
impact of EMFs on humans. Here, it would
seem, is a remote system for controlling
cells—to accelerate or diminish growth, al-
ter physiology and behavior, and perhaps
even change the genefic material itself. “If
Delgado’s findings can be replicated®y in-
dependent researchers, it's absolutely in-
credible,” says Richard Tell, of the EPA, in
Atlanta. “On the one hand, | hope Iiké heck
he's wrong, because it will mean reevaluat-
ing assumptions about the safety of video
disptay terminals and other sources of en-
vironmental electrornagnétism. On the other
hand, | pray he's right because the medical
applications—not to mention the scientific
implications—are so intriguing.”

Louis Slesin, editor of Microwave News,
concurs: "There's genuine astonishment over
some of these effects. it seems that electro-
magnetic fields are capable of influencing
living organisms in ways no one would have
previously believed.”

Perhaps it's because these effects are so
unexpected that electromagnetic medicine
is still struggling o be recognized. Doctors
have treated approximately 50,000 patients
with coils to mend intractable bone frac-
fures. But Io many physicians, the notion that
imperceptible fields can radically alter fiving
organisms is still akin to witchcraft. Likewise,

many dismiss as excessive parancia the .

possibility that weak sources of electromag-
netic energy in the environment could affect
pecple adversely.

It's hardly surprising that the biology of
electromagnetism has grown up® under a
cloud of controversy and intrigue. Mystery
still surrounds the strangefy allied powers of
electricity and magnatism. When a magnet
is moved along a piece of conducting wire,
for example, current will flow in the wire.
Conversely, if currentis moving along a wire,
the space immediately surrounding it be-
comes magnetized. Everyone knows there
is something in that space. Hold a compass
upto the wire, as Hans Christian Qersted did
back in 1820, and the needle will be de-
flected. But even today we are far from cer-
tain what that something is.

With physicists so baffled by these basic
phenomena, the foundations of modern
medicine have invariably come io rest
squarely on surgery and drugs. Yet during
the past gecade, a few brave doctors did
venture into this murky domain.
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While their understanding is far from pre-
cise, what they discovered convinced them
that electromagnetism could revolutionize
medical practice—and not just in treating
brain disorders.

At Technic Research Laboratories, in San
Leandro, California, for example, magnetic
fields are being explored as a oot for regu-
lating arrhythmic hearts. "We look at each
organ in the body as resonating at a specific
frequency,” explains Wiiliam Van Bise, Tech-
nic's chief of biomedical research. The firm
currently has a patent pending for the first
wireless cardiac pacemaker used outside
the body. A tiny transmitter, it generates
magnetic fields that stabilize the firing pat-
tern of the special cells that keep the heart
beating. If the device is successfui, cardiac
patients wili no longer have wires inserted
deep inte the heart itself. The new model,
according to the inventor, Technic president
Elizabeth Rauscher, could be worn either as
a necklace or implanted just under the skin
during a visit tc a doctor’s office.

eWeak fields
are used to heal burns
and skin
wounds, treat tendonitis, and
speed bone mending.
Eventually, they may help
control epilepsy
and other brain disorders.®

L _____________________________________|]
“Another goal that's on the horizon,” Van
Bise adds, "is to develop a brain pacemaker

that would use similar principies to stabilize
dangerous arrhythmias in the brain waves

-of epileptics. But that remains a more futur-

istic prospect.”

A variety of electromagnetic treatments
that evelved from the wark of Dr. Robert O,
Becker, an orthopedic surgeon recently re-
tired from the Veterans Administration Hos-
pital, in Syracuse, New York, are currently
available to patients. In a series of seminal
investigations during the Sixties and Sev-
enties, Backer discoverad that tiny amounts
of current applied to the body could unleash
an innate capacity for regenerative growth,
Soon he and Columbia Presbyterian's Bas-
sett began implanting electrodes in human-
bone fractures that had failed to mend by
any cther means.

The success of the treatment led a team
headed by Bassett to fit electromagnetic
coils around plaster casts, thereby inducing
currents in the injured area from outside the
body. This innovation, approved by the Food
and Drug Administration (FDA) in 1979, gave
the embryonic field of electromagnetic
medicine a much-needed boost.

To heal other body tissues, researchers
scom learnad that the frequency and other
characteristics of the applied field had to be
varied. Using one type of field only slightly
stronger than Delgado’s, Bassett now re-
ports that he can stimuiate the growth of new
blood vessels to save diseased hips. "When
a deep-sea-diving accident, a bad fall, or
too much alcohol suddenly cuts off the blood
supply to the hip joint,” Bassett says, "the
victim is stricken with increasing pain, dis-
ability, and arthritis at a very young age.”

His remedy is to fit the hip with portable
coils, which the patient must wear for a min-
imum of 10 hours a day. The outcome of a
muiticenter study just completed forthe FDA
gvaluation is impressive. “Less than ten per-
cent of our patients have needed o undergo
a total hip replacement,” Bassett says. "Be-
fore this treatment, eighty-five percent would
have ended up in that position.”

Cardiac victims may be the next to benefit
from this treatment. “I am convinced,” Bas-
sett says, "that the principles we have
learned from reestablishing the blood sup-
ply to a diseased hip could also be applied
to patients suffering from cardiac block-
ages.” This approach, he believes, could
someday help patients who are now candi-
dates for bypass surgery.

Bassettis egually excited by another ther-
apeutic use of pulsed electromagnetic fields.
Collaborating with Dr. Hiromoto lto, of the
Nippon Medical School, in Tokyo, he has
shown that the coils can stimulate rats to re-
grow perigheral nerves (all nerves outside
the skull and spinal column) at twice the nor-
mal rate, halving the time it takes for recov-
ery of function in the damaged limb. The in-
vestigators will embark shortly on human
clinical trials.

In Europe, still other intractable conditions
in patients are being cured with weak elec-
tromagnetic fields. Nicolino Marchetti, at the
University of Cacliari, in Pisa, reports that the
coils can be "miraculous” at healing severe
burng, long-standing diabetic ulcers, and
other chronic skin wounds. And in Britain the
technology is used for treating tendonitis of
the shoulder—a painful, inflammatory con-
dition of the muscles and tendens. Last
March, Brian Hazelman, of Addenbrookes
Hospital, in Cambridge, announced the qut-
come of a carefully-controlled clinical study
of the procedure. In some 85 percent of those
outfitted with the ccils, symptoms of tendon-
itis disappeared, and the pain did not return
once the treatment was stopped.

While some types of electromagnetic fields
act to stimulate growth, others can inhibit it.
Delgado's team and several other research
groups are presently trying to use cails to
stop cancer cells from dividing. So far, how-
ever, the outcome of tests on animals with
tumors has not been encouraging. Unfortu-
nately, it is a lot easier to make cancer cells
multiply than to halt thelr production,

As for possible untoward effects of low-
intensity electromagnetism, Delgado ad-
mits to having certain misgivings. '‘After the
chick-embryo study.” he says, "l went home
to check out the electrical appliances in my



kitchen. Still, it would be premature to get
too excited by this. There is always the pos-
sibility, but without further evidence, one
does not want to exaggerate.”

Two months after making these com-
ments, however, Delgado's chick-embryo
study became the center of the mostintense
round to date in the long-standing contro-
versy over the health risks posed by envi-
ronmental electromagretism.

Among 12 pregnant workers operating
video terminals at the Defense togistics
Agency, in Marietta, Georgia, there were
seven miscarriages and three cases of con-
genital defects. Four VDT operators in the
Toronto Star's classified-advertisement de-
partment gave birth to deformed children,
while three co-workers who did not use VDTs
had nermal babies. And of 55 pregnant op-
erators of VDTs at the Department of Em-
ployment, in Runcorn, England, 22 percent
gave birth to malformed babies, 14 percent
suffered miscarriages, and 6.7 percent had
stillbirths. Among their pregnant colleagues
who did ndt use VDTs, only 11 percent gave
birth to malformed babies, 5.4 percent had
miscarriages, and fewer than 1 percent had
still-births.

Government and industry experts have
maintained that the EMFs emitted by these
appliances are too weak to be harmful and
dismiss such clusters as statistical flukes. As
of 1984, however, the number of clusters of
problem pregnancies had risen to 15 in the

United States, Canada, and Europe. EPA
health officials and medical experts hired by
electronic companies started scanning the
scientific literature for other clues.

That's when Dr. Arthur Guy, a consultant
for IBM, came across Delgado’s paper re-
porting that chick embryos exposed to
pulsed electromagnetic fields did not de-
velop narmally. Director of the Bioelectro-
magnetics Research Laboratery at the Uni-
versity of Washington's Schoot! of Medicine,
in Seattle, Guy noted that the fields Delga-
do's laboratory used were extremely weak-—
weak encugh to fall within the range of VDT
radiation. He went back to his lab and
checked out terminals made by Digital
Equipment Caorporation, Hazeltine, Televid-
e0, and cthers. Meanwhile other research-
ers, including EPAs Richard Tell, started their
own studies. The consensus of the experts
is that VDT emissions are similar—though
not exactly identicai—to the electromag-
netic pulses that deformed the chick em-
bryos. “The possibility of biological hazards
will have to be explored further,” Tell says.

No one claims that VDTs cause miscar-
riages or birth defects. “These clusterings of
problem pregnancies came to our attention
mostly through anecdotal reports, so the fig-
ures may be exaggerated or simply inac-
curate,” Tell adds.

Even so, the evidence is compelling
enough that the Food and Drug Administra-
tion intends to issue a revised policy state-
ment on VDTs. The statement will discuss
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the mounting data on how low-frequency,
low-intensity magnetic fields may affect hu-
man health. If the FDA follows through with
this plan of action, the agency could find it-
self embroiled in a bitter, 30-year-old battle
over just what constitutes a safe amount of
exposure to EMFs. In the opinion of many
scientists, acknowledging that such weak
fields could pose risks is tantamount 1o ad-
mitting that the government standard for
judging the safety of higher-intensity fields—
radar and power-line transmissions, for ex-
ample—may nao longer be valid.

“Everything is coming to a head,” says
Slesin, the Microwave News editor who
helped assemble data on VDT emissions.
Tell concurs: “lHook at the resuits coming out
of Delgado’s lab like a nuclear bomb waiting
to go off. If his [Delgado’s] work is borne out,
it opens up a whole range of considerations
no one has ever thought of before.”

Dr. Becker, an outspoken critic of the gov-
ernment's position on EMF health risks, takes
another view. “"Deigado is a world-class sci-
entist with outstanding credentials, s0 he
can't be ignored,” Becker says. “But the truth
of the matter is that this country simply chose
to cverlock hazards in this area. Take a
glance at the Russian literature, and you'll
find literally thousands of reports of harmful
effects at exposure levels the United States
government assures us are safe.”

Becker ig referring tc one of the most bi-
zarre contrasts in the history of modern sci-
ence. The Russians and the Americans have
radically different standards regarding ac-
ceptable levels of EMF emissions. This sci-
entific borderline was drawn during the
postwar technological boom of the early Fif-
ties, when radar, radio, TV, and cther micro-
wave technologies were first being har-
nessed. In Russia, investigators found that
people working around such equipment
complained of headaches, loss of appetite,
and fatigue—-a collection of symptoms
called asthenia syndrome. Soviet health of-
ficials, whose grounding in the Pavlovian
school of psychology predisposed them to
study the nervous system and behavior, be-
gan their own tesis. They exposed rats to
fields of lower and lower intensity, noting
changes in the animals' conditioned re-
Sponses.

In time, the results of these and other
studies grew into a massive literature that
encompasses Russian thinking on some of
the deepest mysteries in biological science
today. This body of knowledge shaped So-
viet theories about brain function, the ge-
netic basis of evolution, the spectacular
navigaticnal feats of migratory animals, and
the “ticking” mechanism that runs our bio-
logical clocks. It also formed the basis for a
practical decision—the limit at which the
Russians settheir safety standard forhuman
exposure to microwaves.

Their American counterparts, on the other
hand, tended to discount such mild com-
plaints among microwave workers as sub-
jective and thus “unscientific” evidence. Be-
cause these responses were not recorded
in technical papers, it was assumed that the
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only dangers associated with microwaves
resuited from overheating or actually burn-
g tissue. And such effects occur only at
much higher power levels. Consequently,
American health advisers set tolerance lev-
els for microwave exposure at 10 milliwatts
per square centimeter—a power density
1,000 times greater than what the Russians
considered safe. This naticnal recom-
mended standard has scarcely been re-
vised since it was first adopted by Air Force
personngl in 1957. The standard has alse in-
fluenced American attitudes about the safety
of power-line transmissions and other
sources of EMFs that fall in the nenionizing
range, that is, beiow the strength of X rays.
Microwaves differ from X rays, which strip
electrons off atoms and turn them into dan-
gerous, charged ions that harm tissue. Mi-
crowaves don't have that kind of energy. Their
extremely short wavelengih, however, makes
them the most powerful kind of nonionizing
radiation. At high intensities, they cén agi-
tate molecules, causing heat. And if heat
were all we had to worry about with micro-
waves, it was assumed that the same would
appty for weaker types of nonionizing radia-
tion—radar, TV and radio broadcasts, and
the emissions from power lines and VDTs.
The only problem with this theory—called
the thermal model—is it fails to take into ac-
count one glaring inconsistency: As was well-
known to American investigaters, the reason
the Russians set their safety standard 1,000
times below our own was because they had
detected biological effects at levels too low
for heating to have caused them. In other
words, their findings had led them to aban-
don the thermal model. This, however, did
not bother the U.S. military advisers who, in
the Fifties, took the lead in setting standards
subsequently adopted Ly the civilian popu-
laticn. Initially, at least, they were not wrong
in assigning little weight to the Russian find-
ings. Tell's criticism of Soviet science today
would undoubtedly have alsg applied to in-

- vestigations done in the Fifties:

“Their research is so sloppily docu-
mented that most of it would not even get
published in the West,” Tell says. “For ex-
ample, they'lt gointo a factory thal produces
toxic chemicals, has high noise levels, is
overheated, and has microwave appli-
ances—and they'll decide that everybody's
suffering from some kind of asthenia syn-
drome. They don't take cther confounding
variables into account.” )

What is more difficult to justify 30 years
later is why American standard setters never
bothered to undertake thair own compre-
hensiva program to investigate these claims.
The failure is even more striking in light of
follow-up Russian reports of much more
alarming physiological changes at low-ex-
posure levels, In a 1975 bulletin published
by the US. Joint Publications Research Ser-
vice, Soviet scientist A. 8. Presman sum-
marized some of these findings:

"Organisms of the most diverse types—
from unicellular organisms to man—show
various reactions fo electromagnetic fields

\tlhat are thousands, hundreds of thousands,
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and even millions of times below the inten-
sities one would expect [based on the heat-
ing theory].” Presman goes on to list some
of these responses: “various disruptions of
physiological functions—heart rhythm,
blood pressure, and metabolism.” In addi-
tior, he says that such fields can produce
alterations in “visual, acouslic, and tactile
sensations in man, as well as emotional
states in animais {inducing everything] from
suppressed states similar to narcosis to ex-
cited states reaching epilepsy. Disruptions
in the regulation of development are espe-
cially pronounced from the embryonic stage
up to the onset of sexual maturity.”

Given the lack of data in the West about
the effects of low-intensity radiation, you
would think these grave assertions might at
least trigger some worries. Yet once again
the reports were greeted as the extravagant
claims of a careless school of science.

After all, what the Russians regorted con-
flicts with practical experience. "The attitude
of lots of people inside and outside of gov-

eGovernment and
industry experts steadfastly

maintain that

the energy fields emitted
by video
display terminals

are loo weak

to possibly be harmful.®

ernment is, ‘Hey, microwaves have been
around for over thirty years, and electricity,
for more than a century; so what's the prob-
lem? " explains Captain Paul Tyler, who
served as director of the US. Navy's Elec-
tromagnetic Radiation Project between 1970
and 1977. “Their contention is, 'Our hair isn't
falling cut, and we're not all coming down
with cancer. Why should we be worried? "

Such a commonsense—albeit unscien-
tific—argument might be convincing if Del-
gado's findings were the only evidence that
chaillenged this logic. But sporadic reports
of biological hazards at low intensities sur-
faced in Western literature throughcut the
Sixties and Seventies. These reports have
increased in frequency and have now
reached a certain critical mass. Almost
overnight, the siream of disconcerting find-
ings is becoming a torrent. For example,
Wendell D. Winters, of the University of Texas
Heaith Science Center, in San Antonio, and
Jerry L. Phillips, of the neighboring Cancer
Research and Therapy Center, reported that
exposure to simulated power-line fields pro-
duced & fourfold increase of human cancer
cells in culiure. This was detected 10 10 12
days after one 24-hour exposure,

In a refated experiment of much shorter
duration, biophysicist Liboff, of Oakland
University, exposed both cancercus and
healthy mouse cells to much weaker-inten-
sity fields of varying frequencies. A day after
the exposure, he discovered that the rate of
gene synthesis had increased by 500 per-
cent in the cancerous cells and by as much
as 80 percent in the healthy cells.

Animals exposed to radiation from radio
waves show subtle changes in blood-cell
count, immunity, the nervous system, and
behavicr, according to a 1984 EPA docu-
ment that reviews published studies in the
area. Most of these effects were observed
at intensities below the recommended safety
standard for radio-wave exposure. But it's
unclear how these findings apply to the gen-
eral public. Because radiation falls off drasti-
cally as distance from the transmitter in-
creases, crly a small sector of the population
may be receiving radic-wave dosages as
high as the animals in the studies. Of partic-
uiar concern to EPA officials are the individ-
uals who live or work within a radius of about
150 feet of the 1,000 FM transmission towers
that have been singled cut as trouble spots,

In a University of Washington School of
Medicine study funded by the Air Force, Ar-
thur Guy irradiated rats with electromag-
netic frequencies carefully designed to sim-
ulate exposure levels radar operators
themselves experience. The irradiated group
showed several signs of immunological
stress and developed approximately four
times as many tumors as the unexposed
control animals.

And then there are the epidemiological
studies. Since 1982 a significantly greater
incidence of leukemia has been reported in
four independent studies of occupaticnal
groups exposed to higher-than-usual
EMFs—natably, electronic technicians, ra-
dio operators, power linemen, power-station
operators. repairmen, aluminum smelters,
and electrical engineers. The first of these
studies was carried out by health epide-
miologist Samual Mitham, in Washington
State, and the latter surveys were con-
ducted in such civergent geographical ic-
cations as Los Angeles, Engiand, and Wales.
All the reports were published in either The
New England Journal of Medicine or Brit-
ain's Lancet—two of the world's most re-
spected medical jcurnals.

Recent epidemiological studies also in-
dicate these same occupational groups are
the focus of an increased incidence of eye
cancer and brain tumors. In addition, a
heightenad rate of congenital defects has
been detected in the offspring of high-volt-
age power-substation workears.

In ancther poputation study, epidemiolo-
gist Nancy Wertheimer, of Boulder's Univer-
sity of Colorade, demaonstrated an in-
creased incidence of cancer ameng children
whose homes have "high-current configu-
rations” as defined by the particular type of
electrical wires that run near the house. This
finding has subsequently gained support
from a Swedish health study. Meanwhile,
Wertheimer has gone on to survey adults liv-



ing in the same "high current” homes. She
finds that they too suffer from an increased
incidence of some types of cancer.

As for the health impact of radar, TV, and
radio waves, we are virtually in the dark. Ep-
idemiological investigations of people living
near TY and radio towers are almost non-
existent, and radar studies have been
thwarted because of lack of data on those
exposed to radar. As far back as 1962, a
preliminary investigation by Charles Suss-
kind, of the University of California at Berke-
ley, uncovered a possible link between leu-
kemia and radar exposure. But the
Department of Defense failed to provide
funding for a more in-depth study. Almost a
decade later, Dr. Peter Peacock, now in pri-
vate practice in Fayette, Alabama, was
“stonewalled” by the military when he dis-
covered that a large number of clubfooted
.children were born to helicopter pilots. He
suspected radar might be the cause, but he
needed to perform further investigat®ns.

“| even got a substantial grant from the
EPA," Peacock says, "but the army refused
to turn over any more medical records to
follow up on this preliminary finding. Unfor-
tunately, neither the National Institutes of
Heaith nor a senator who got on the case
could overcome the resistance of the mili-
tary. After battling the red tape for over a
year, we finaily gave up. To my knowledge
this area still remains virgin soil.”

So what doss all this mean? Unfortu-
nately, nothing very conclusive. The prob-
lem is that aimost all the epidemiclogical
-studies cited above are flawed. Take Pea-
cock's suggestive finding. While the Navy's
Tyler admits that the Army looks bad for not
cooperating, he explains: “Peacock was
getting his data from the reports of 2 pedia-
trician who diagnosed cases of clubfoot ali
over the place. You see, children are oftan
born with their feet all twisted up because of
their position in the womb. This condition can
be mistaken for clubfoot, but it always dis-
appears as the children mature. Once they
got rid ¢f this pediatrician, that correlation
between helicopter pilcts and children with
birth defects disappearad.”

Regarding Wertheimer's link. batween
cancer and pecple living in houses with high-
current levels, Tyler says, 'At a recent con-
ference at Battelle Northwestern, in Wash-
ington, several investigators reported that the
size of the wire near the home is no indica-
tion of the type of radiation the occupants
inside are exposed fo. It also depends on
other factors, including the types of appli-
ances you have. So the whole basis on which
she calculated high-power configurations
simply does not hold up.”

EPAs Tell is equally circumspect. “We cer-
tainly are seeing these kinds of reports with
increasing frequency, which is kind of
alarming. Yet ali we can do is view them as
a cauticnary flag. It may look very convinc-
ing that electrical workers are coming down
with cancer, but none of these investigations
have paid sufficient attention to other caus-
ative factars, such as whether there are toxic
chemicals in the workplace."

THE WORLD'S FINEST
VODKA. ON ICE.

“THE WORLD'S FINEST VODKA” IS A REGISTERED:!
IMPORTED BY THE BUCKINGHAMGO




Criticisms of this Kind rile Dr. Becker. "Sure,
it's easy to pick flaws in individual studies.
Because there's been practically no funding
for epidemiological investigations, the re-
searchers that did them have invariably been
operating on a shoestring. Still, if you look at
the strength of the findings as a whole across
the world literature, | think any rational indi-
vidual would have to conclude that we've got
one heil of a problem.”

Microwave News editor Slesin is also cha-
grined by the lack of funding. “Every study
that has been done to date has been blunted
by lack of sufficient funds 1o do it properly
or by the inability to get all the data on a
specific population,” he says. | think it is
extraordinary that the government has never
funded a major epidemiological study. This
is a major, serious omission.”

The most controversial explanation for this
“major, serious omission” was advanced by
Paul Brodeur in his 1976 best-selling book
The Zapping of America. Brodeur theagizes
that the military-industrial complex set out to
suppress and distort knowledge in this area
because the health implications it raised
often contlicted with national defense inter-
ests and the expansion of technology. This
is a radical position. Yet he and many sci-
entists can cite examples of questionable
conduct on the part of the military and its
supposed corporate allies—in particular, the
power companies and the manufacturers of
microwave ovens and radar.

To science historian Nicholas Steneck, the
conspiracy thecry has been greatly exag-
gerated. In his newly published beok The
Microwave Debate, he emphasizes that mi-
crowave appliances emerged during the
progress-oriented Fifties, long before Three
Mile Island and Love Canal had dampened
American enthusiasm for new technologies.
In such an uncritical atmosphere, the stan-
dard setters did not always go about their
task as cautiously as the public would now
expect. As to the blind acceptance cf the
thermal model, which states that only levels
high encugh to cause heal damage are
harmful, Steneck notes that “old doctrines
die hard.” With no adequalte scientific expla-
nation for low-intensity biological effects, he
points out, it's 2asy to dismiss such findings
as spurious experimental results., ¢

Even so, Steneck acknowledges that two
thirds of all support for research on the bic-
logical effects of microwaves and radio
waves comes from the miiitary, "which can-
not be viewed as a disinterested party when
it comes tc making decisions about devel-
opment versus health.” Consequently, he
advocates that funds for this kind of work be
shifted to agengies that do not have user
conflicts.

Wherever the truth lies, groups with a
vested interest in the use of electromagnetic
technologies are proving fo be a formidable
force in shaping public-health policies. State
laws aimed at establishing health and safety
standards for the use of VDTs are being vig-
orously opposed by such powerfui lcbbying
groups as the American Newspaper Pub-
iishers Association, the American Insurance
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Assaciation, the American Bankers Associ-
ation, the American Electronics Association,
the Air Transport Association of America, the
Printing Industries of America, and the Com-
puter and Business Equipment Manufactur-
ers Association (CBEMA)}, which represents
42 of the largest computer and business-
equipment makers in the United States.
The MNovember/December issue of The
Columbia Journalism Review raports that
these groups have now joined forces, form-
ing the Coalition for Workplace Technology,
1o counter the press's alleged misinforma-
tion on VDT hazards. CBEMA, which directs
the coalition's lobbying activities, is spon-
soring a multimillion-cdellar education pro-
gram io “explain clearly and concisely that
there is no health and safety danger [from
terminais].” Cr as CBEMA Director of Com-
munications Chariotte LeGates told The Wall
Street Journal: Protecting pregnant workers
from VDTs “is like protecting them from light
bulbs. It's like employees saying, ‘The office
is filled with cosmic rays, and we need o

@American health
advisers set tolerance levels
for microwave
exposure at 10 milliwatts
per centimeter—

a power density 1,000 times
greater than what
the Russians consider safe.®

fight them with balloons.

Arocther group concerned about public
“fear and misunderstanding surrounding
nonionizing radiation” is the FElectromag-
netic Energy Policy Aliiance (EEPA), which
is supported by the Naticnal Association of
Broadcasters, the Association of Home Ap-
pliance Manufacturers, Raytheon, and: AT&T,
EEPA may well be a major opponent to a
propaosal the EPA is considering—one that
would imit the emissicns of radio and TV
transmitting towers to levels ten times lower
than those stipulated by the voluntary
guicielines now in place. Possible®human
health risks—nctably discrders of the ner-
vous and immune systems—were the rea-
sons cited for the novel proposal, first an-
nounced in June of last year. But so far, the
EPA has not acted on the recommendations
of its own study group.

Despite reassurances from CBEMA and
EEPA, we can anly guess at the scoge and
severity of health risks that may be posed
by nonionizing radiation. Apart from the fail-
ure to conduct well-funded epidemiology
studies, basic research in this area has
barely crept forward, with investigators un-
der constant fire for challenging accepted

ideas. According to psychobioiggist Ro-
chelle Medici, wha stood at the vanguard of
brain EMF studies in the early Seventiest "It
is as though scientists had retreated from
doing challenging, fronter studies because
such research engendered too much con-
troversy or elicited too much criticism.”

The upshot of all this: We now lack the
scientific framework neaded 1o make sense
of the diverse range of EMF healih effects
being reparted in ever-increasing numbers.
How, for example, are we to interpret some
of the distinct trends emerging in the litera-
ture? Why is it that different types of radia-
tion—from high-frequency radar to low-fre-
quency VDT emissions—are continually
linked to cancer and other kinds cf genetic/
growth abnormalities? Could there be some
common factor at work’?

In the cpinion of Becker, there is. And as
might be expectad, he turns to the papers
of his Russian ccileagues for the answer.
According to Soviet scientists, living argan-
isms evolved under the influence of the
earth's gecmagnetic field and are exiremely
sensitive 1o it. The orientation of the field, they
believe, guides animals as they navigate
through unfamiliar territory. And the Soviets
think that the earth's daily fluctuations in
strength-—what geologists refer to as the
earth’'s micropulsations—serve as a time-
piece that reguiates such fundamental body
rhythms as the rate at which DNA replicates
within cells: So from their perspective, it's only
logical that radar, radio waves, and other
contaminants of the natural magnetic field
should disrupt everything from behavior to
health. And if electrornagnetic smog contin-
ues to rise, the Russians fear it could have
the cataclysmic impact of a geomagnstic
field reversal: Every few hundred thousand
years (on average), the South and North
Poles change position—a process that takes
about 5,000 years and is supposed to co-
incide with massive extincticns.

Why aren't Western scientists con-
cerned? Is it because our own findings are
incompatible with the Russtans’ theories?

Consider Delgado’s discoveries, for ex-
ample. Perhaps his weak pulses of energy
subtly change the effect the sarth's own
geomagnetic field has on animals, whose
circadian rhythms responded accordingly.
Could that be why monkeys became more
sleepy or aroused, bacteria grew more
slowly, and fish suddenly became pacified?

Celgado does not rule out these possibil-
iies. “l am familiar with what the Russians
think,” he says. "And | believe the postulated
role of the earth’s geomagnetic field on life
is very aftractive. it may weall turn out to be
an important factor in evolution.”

As a closer look at the Western literature
soon revealed, there is growing evidence to
support many of the Russians' notions: Bac-
teria, salamanders, bees, pigeons, whales,
and tuna are just some of the species that
have been shown during the last decade to
use geomagnetic cues during navigation.
And as early as the Sixties, magnetic fields
as weak as the earth's were found to change
the biological rhythms of primitive organ-
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isms. These experiments, done by the late
Frank Brown, of Northwestern University, in
Evanston, llinots, were initially subjected to
ridicule. But in time, other scientists con-
firmed and built on his findings.

Rutgar Wever, in West Germany, for ex-
ample, demanstrated that humans in habi-
tats that shielded them from ali Earth fields
developed abnormal circadian rhythms.
Furthermore, their body rhythms could be
restored to normal simply by introducing a
signal into their environment—one that os-
cillated at the average frequency of the
earth’s micropuisations. Another West Ger-
man scientist, Peter Semm, has shown that
the brain’s pineal gland—the master gland
that controls the body's biological rhythms—
ig sensitive to magnetic fields of the same
strengths as the earth's. More recently, Klaus-
Peter Ossenkopp, of Canada's University of
Western Ontaric, found that a biological
rhythm related to opiate levels in the brain
can be altered by magnetic fields simitar to
the earth's micropulsations or by naturally
cceurring magnetic storms.

Finally, James D. Hays, of Columbia Uni-
versity, in New York, discovered that the ex-
tinction of six out of eight species of a tiny
marine organism called radiolaria coincided
with gaomagnetic field reversals, which he
notes is "guite a surprising correlation.” While
he acknowledges that other factors could
have contributed to the extinctions, Hays
says, "My own preference is that the organ-
ismMs are in some way using the field. Inother
words, the field matters to them."

Becker, for ong, hasg little doubt that the
field is significant. "All the evidence points
very clearly to the fact that animals must in-
tercept a normal magnetic field in order to
rmaintain the functicnal integrity of their cen-
tral nervous systems. We derive crucial in-
formation from that field—information that
influences biorhythms, the electrical and
chemical properties of the brain, and the
growth rate of the organism as a whale.-So
you can't help but think, ‘Hey, what is all that
electromagnetic energy for communicatior
and power doing to us? What is the impact
ofthat rising sea of radiation that has existed
only for fifty of the 3.4 billion years that life
has been around on this planet?”

Becker chomps down on his pipg befora
going on to paint an extracrdinarily bleak
picture of cur future. “It should be obvious
by now that abnormal fields cause acute
physiclogical stress, a major predisposing
factor toward disease. So if we continue to
fill the airwaves with endless new frequency
broadcast channeis, we can look forward to
increased incidence of cancer, birth de-
fects, central nervous system abnormalities,
and maybe'—he pauses for a deep breath—
“the extinction of life.”

After acid rain, toxic waste dumps, and
fallout from nuclear reactors, who wanis to
worry about being zapped into oblivion?
Could this be why Becker's message isn't
getting through? Or is he just another alarm-
ist, a soothsayer spouting a lot of negative
hype? Few American scientists, even those
deeply concerned about EMF health haz-

ards, would take such an extreme view of
the risks. It is probably fair to say that sci-
entists familiar with the iiterature may be
having second thoughts about the wisdom
of building houses close to high-voltage
pawer lines, or satellite-linkup facilities on the
roofs of inhabited buildings, orVDTs that are
not properly shielded. But few would advo-
cate—as Becker has proposed—a mora-
torium on all new-frequency broadcast
channels. And fewer stilt would raise the
specter of extinction from EMF pollution.

Yet the Russians appear t¢ share many of
his fears. Despite the low esteem with which
their science is regarded in the West, the
Soviets have the world’s largest research ef-
fort under way in bicgiectromagnetism. And
according to Americans invited over by the
Soviet Academy of Science, this discipline
has attracted some of the finest minds from
the Russian space program.

“Sure the Russians take this very seri-
ously,” says Becker, adding out of the corner
of his mouth, "at least when it comes to their
own population.”

Becker chomps down on his pipe again.
“You don't think their menumental research
program is aimed at purely humanitarian
goals, do you?” he asks. “Or that it's any ac-
cident that some of their papers omit impor-
tant details here and there?”

There was strange—and rather frighten-
ing—logic to some of his reasoning. After
all, if energy we can't see, feel, smell, or taste
can wreak havoc with our immune systems

and even upset brain chemistry, it would
secem o be the ideal weapon. But could this
really have escaped the attention of the mil-
itary, the staunchest defenders of the ther-
mal model for safe EMF exposure?

“Maybe when they were setting the stan-
dards back in the Fifties," Becker says. “But
you ¢an be sure the Pentagon woke up toits
potential as a weapen when the Russians
started beaming weak microwaves at the
American embassy in Moscow, and three
ambassadors came down with cancer.”

Have weak electromagnetic fields be-
come a secret addition to the arsenal of
modern warfara? If s, have health issues
become somewhat clouded by military con-
siderations? :

Almaost a decade has passed since U.S.
embassy personnel were first informed that
they were the target of a covert microwave
beam. Yet the American government has stil
not disclosed the motivation for the Moscow
signal, which has been directed—on and
off—at the ambassador’s suite and adjoin-
ing offices for more than 30 years. (Accord-
ing to a brief announcement in The New York
Times, beaming was resumed for three
months in 1983.)

Through the Freedom of information Act,
some documents on the issue have been
made availaple. But even these have been
heavily sanitized in order to guard national
security. This veil of secrecy has naturally
spawned rumors, and Becker is not the first
scientist to claim that health impairment or

A remmarkable vaccine, Professor Steinmetz.
But bear in mind thal hamsters very seldomn catch Dulch el disease.”
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mf¥id control could be the purpose of the
Moscow signat. The State Department itself
investigated—and subseguently dis-
missed-—this theory. Or at least that is the
official account.

From the start the exiremely low power
and irregular frequencies of the Moscow
signal effectively ruled out the possitiity that
it was being used for jamming or for activat-
ing eavesdropping devices on the prem-
ises. Conseguently, the intelligence com-
munity took little notice of the beam in the
Fifties. It was not until the mid-Sixties that a
command came down—apparently from the
highest echelons of government—to inves-
ligate its biological impact.

So on the one hand, the government was
telling the public that microwave exposure
posed no danger at weak intensities. On the
other, it was privately conducting studies to
test these assertions since, as one intelli-
gence memo from that period states, "There
axists very little data in the United St#tes or
other Western countries on the effect of low-
level microwave radiation.”

Beginning in 1965, an investigation was
launched along two main fronts. Unknown
to embassy personnel, Slood samples ob-
tained from them during “routine medical
checkups” were being scrutinized for signs
of genetic damage. At the same time, the
government began plans for a top-secret
project, given the omincus code name Fan-
dora, that would expose primates o micro-
waves similar to the Moscow signal.

The resulis of the bicod study remain
ciassified. Dr. Cecil Jacobson, the specialist
at George Washington University who was
in charge of analyzing the sampies, did find
a high incidence of chromosome damage.
He never knew which sampies came from
the high-exposure group, however, and
therefore could not test the statistical signif-
icance of his findings.

The outcome of the primate experiments
is also unciear. After ten days of around-the-
clock exposure to a laboratory simulation of
the Moscow signal, one maonkey fell into a
deep stupor and could not be roused from
this state unti! more than three days later,
when the power was finally cut off, This dra-
matic and unexpected finding propelled the
State Department to begin preparétion for a
more ambitious research effort that was to
involve the testing of human volunteers. In
midstream, however, the State Department
dropped this line of inquiry. The reason: Upen
examination,.the primate study was found o
have had flaws in its experimental design,
which,meant that no firm conclusions could
be drawn from the data.

Why a better designed study wasn't con-
ducted is baffiing, given the shocking na-
ture of the findings. One possible explana-
tion is that the investigators fell victim te their
own dogma. At that time, the idea that a weak
electromagnetic field could alter the brain
was tantamount to heresy. Once shortcom-
ings in the experiment became apparent,
there must have been a strong temptation to
discount the findings altogether.

Not everyone accepts this explanation,
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however. A popular countertheory is that the
government attempied to cover up heaith
effects at low intensities because, among
other things, a lot of expensive radar sets
would have tc be redesigned.

This kind of speculation only added to the
worries of U.S. embassy staff members in
Moscow when they were finally enlightened
in 1976 to their role as unwitting guinea pigs.
To appease them, the State Depariment was
obliged to deem Moscow an unhealthy work
post and provide 20 percent salary in-
creases as compensation. In addition, alu-
minum shielding was nailed to the side of
the building, and a massive epidemiological
survey of the staff was launched.

This study, like many epidemiological in-
vestigations befcre and after it, was thwarted
due to lack of data on the exposure levels of
those surveyed. Neither the CIA ner the De-
partment of Defense was keen on revealing
any information on their personnel. None-
theless, the results offered some reassur-
ance to embassy employees. In 1978 the in-

eAccording
to Soviet scientists, living
organisms evoive
under the influence of
the earth’s
geomagnetic field
and are
extremely sensitive to it.®

vestigators concluded that the Moscow staff
was not dying any faster or contracting any
more diseases than diplomats in cther East-
ern Bloc countries, who presumably were
not being bomtarded with microwaves.

“The Moscow signal was definitely not
used 1o modify health or behavior,” declares
Samuel Koslov, a leading government in-
vestigator of the embassy affair who now
serves as assistant to the director for tech-
nical assegsment in the Applied Physics Lab,
at Johns Hopkins University. "No one knows
for certain what it was used for. But we have
pretty good suspicions, which 'm not at lib-
erty to discuss. They have nothing, however,
10 do with biology or psychology.”

As regards the general feasibility of sur-
reptitious brain manipulation, Koslov adds,
“| suppose the possibility always exists. With
the proper combination of waveforms, you
might produce some effect. But we have
never really looked at that in this country.”

Eldon Byrd, of the Naval Surface Weap-
ons Center, in Silver Spring, Maryland, dis-
agrees. Between January 1281 and Sep-
ternber 1982, the Navy commissioned Byrd
o investigate the potential for developing

electromagnetic devices that could be used

as nonlethal weapons by the Marine Corps
for the purpose of "riot control, hostage, re-
moval, embassy and ship security, clandes-
tine operations, and so on.” According to
Byrd, the use of weak fields for the remote
manipulation of the mind is feasible and was
one of the possibilities explored. It should be
noted, however, that this project was neither
well funded nor continuad past 1982, Un-
less a top-secret program is under way, such
research would appear to be of low priority
to the military.

"I dor't think most people N government
perceive that there could be a threat in this
area," says the Navy's Paul Tyler, "But if you
can create good effects, it stands to reason
that you can probably produce bad effects.
And there's no reason why this couldn't be
done covertly. After all, we are not aware of
the natural fields in the environment that
control our circadian rhythms. Probably
many things that can be done chemically
could alsc be done electrically. With the right
electromagnetic field, for example, you might
be able to produce the same effects as psy-
choactive drugs.”

A Russian machine called the Lida ap-
pears to do just that. A huge console built
with World War |! technology, it generates
pulsed radio frequencies in cenjunction with
other sensory stimuli that are supposed to
induce deep sleep. According to Adey, the
only investigator in the United States to test
the device, “Instead of taking a Vaiium when
you want to relax yourself, it looks as though
a similar result could be achieved with a ra-
dio field.” In a recent interview, Adey de-
clined to speak about the military applica-
tions of the technology. But at an earlier
conferance, he was quoted as saying, "Some
people theorize that the Soviets may be us-
ing an advanced version of the machine
clandestinely to seek a change in behaviors
in the United States through signals beamed
from the USSR."

To Delgado, this is nothing short of sci-
ence fiction. ‘| don't believe it." he says. “The
strength of electromagnetic fields falls so
drastically with distance from the transmitter
that it would be practically impossible,”

Rather than worrying about unlikely sce--
narios, Delgado prefers to focus on the much
more real risk posed by the growing con-
tamination of the electromagnetic environ-
ment. In his apinion, there is an urgent need
to conduct research that will help establish
tolerable doses and to organize preventive
medicine. He also emphasizes the impor-
tance of major programs for pursuing the
therapeutic uses of EMFs, which “could iead
o new treatments for conditions now con-
sidered hopeless.”

But like many other scientists who have
been lured inte this once disreputable field,
José Deigado is most eager to find the an-
swers 1o guestions that strike at the very core
of life: "How do natural and artificial fields
affect our behavior? What are the effects of
the magnetic storms of the sun and the con-
stellations? s there an electromagnetic force
driving our thoughts, our behavior, and fi-
nally, our lives?'DQ






