MEMORANDUM FOR RECORD




22 Feb 1979
SUBJECT:  Ultrasonic Radiation from ADT Motion Detectors

1. Some concern has arisen concerning the desirability of continuous irradiation of our personnel with the ultrasonic sources which are part of the ADT Advisor 6 motion detection systems.  As currently installed, each source radiates a 26,300 Hz ultrasonic signal of undetermined power level 24 hours a day.  [Later learned that the emitters output a 95 dB signal.]

2. Many of these ultrasonic sources are located within a few feet of our personnel.  The normal function of the Advisor 6 system is to detect motion in the vault after it has been secured for the night.  The ultrasonic sources do not need to radiate during duty hours in order for the system to fulfill its function.  (The ultrasonic sources associated with the previous system gave no cause for concern since they were equipped with shutoff switches and were switched off during duty hours.)

3. Our concern is based on findings of a quick survey of the scientific literature concerning biological effects of ultrasonic radiation and on reports of unexplained and somewhat peculiar illnesses among our personnel which may or may not be related to the Advisor 6 radiation.

4. The scientific literature surveyed did not disclose any work on continuous bombardment of humans with low-level ultrasonic radiation.  (This survey however was not comprehensive.)  The only reference to relatively low-level ultrasonic radiation was:

“A loss of equilibrium or slight dizziness is noticed even if ear plugs or deflectors are uses, showing that the relatively low intensity reaching the auditory nerve is sufficient to produce ill effects.  After prolonged exposure with protective ear pads fitted it was noticed that fatigue and lassitude were produced.  The cause of this is unknown.” 

5. Reference to high-level ultrasonic radiation included the following induced effects:

a. Selective heating or burning of nerves and loss of their ability to conduct nerve impulses.  (Laboratory animals)

b. Heating of bone-tissue interfaces.  (Humans, laboratory animals)

c. Tinnitus (ringing of the ears.)  (Humans)

d. Death of mice and rats.  (Laboratory animals)

e. Clotting of blood.  (Laboratory animals)

f. Burning of tissue.  (Laboratory animals)

g. Hemorrhage in the gastro-intestinal tract.  (Laboratory animals)

h. Permanent paralysis.  (Laboratory animals)

i. Cataracts on lens and cornea of eyes.  (Laboratory animals)

j. Bone growth inhibition.  (Laboratory animals)

6. In particular the research shows that “Nerves and bones are heated selectively ‘in situ’ by ultrasound.  The temperatures produced in these tissues are significantly higher than the temperatures of neighboring tissues.”  It is possible to damage nerves and or their ability to conduct nerve impulses even though no other effects are observed.

7. Unexplained illnesses among our personnel who have been working in close proximity to Advisor 6 radiation sources include the following:  dizziness, ear “pressure”, ear pain, fatigue, facial paralysis (Bell’s palsy), “dramatically” reduced pulse rate and blood pressure, high carbon monoxide level in the blood and heart stoppage peculiarly characterized by medical personnel as “not a heart attack”
8. While there is no conclusive evidence that he ultrasonic radiation is responsible for any of the above medical anomalies, the possibility of subtle nerve damage and tissue destruction over long periods of exposure to the ultrasonic sources should not be overlooked.  (Could incomplete combustion “in situ” result in high carbon monoxide level in the blood?  Could a heart stop because nerve pathways are damaged?  Could ear pain and dizziness result from direct stimulation of the cochlea by ultrasonic radiation?)

9. Because of unknowns associated with long-term exposure to ultrasonic radiation, it is recommended that some method be provided which will allow the ultrasonic sources to be shut off while our personnel are present.  Also recommend that some means be provided which will verify that the sources are indeed shut off.

Howard C. Anderson, Maj USAF

Sabre Explore Study Group

Tactical System Division

Air Force Studies and Analysis

The following data were collected from AF/SA personnel.  Each case refers to a different individual.  Names can be provided if requested.

Case 1

Exposure to Advisor 6 ultrasonic radiation:  1 year, during duty hours, irradiating his right side from a distance of 8 to 10 feet.

Incident:

Passed out at home on a Saturday.  Taken to Fort Belvoir Hospital.  Passed out again in hospital while connected to a heart monitor.  Revived by CPR techniques.  Doctors said it was “not a heart attack” although the monitor showed his heart rate declined until nothing showed on the monitor, i.e., his heart stopped.  Doctors said it was a “vagus nerve response.”
During the first two days of his return to the office (and the Advisor 6 ultrasonic field) the individual reported dizziness.  No instances of dizziness were experienced by him on those days except while in the office.

Case 2

Exposure to Advisor 6 ultrasonic radiation:  1 year, during duty hours, source located behind and above him at a distance of 8 feet.

Incident:

Felt dizziness and felt close to passing out over a period of 2 to 3 weeks during which he was putting in long hours at the office.  Doctor at the dispensary diagnosed the problem as “stress induced chemical imbalance” and noted high carbon monoxide level in blood.  Doctor also observed “dramatically” reduced blood pressure and heart rate.  The individual also experienced cold sweat.  No other symptoms were observed.  This individual is now sitting 3 feet from one of the sources and is experiencing no noticeable effect.

Case 3

Exposure to Advisor 6 ultrasonic field:  1 year, during duty hours, source located front and slightly to the right at a distance of 8 feet.

Incident:

Dizziness experienced 2 months ago.  Unexplained eye pressure/pain experienced.  No other symptoms or illness associated with above observations.  Also reported unusual fatigue since installation of the Advisor 6 system.

Case 4

Exposure to Advisor 6 ultrasonic field:  Several days since system was recently installed, during duty hours.

Incident:

Observed ear pressure or “heating” while typing.  Pressure or heating effect was observed in right ear only.  The source of ultrasonic radiation was to his right as he typed.  Effect developed over a period of 30 minutes to an hour.

Case 5

Exposure to Advisor 6 ultrasonic field:  Several days, during duty hours, source located 15 feet away and slightly to the right.
Incident:

Ear “pressure” and ear pain observed.  Doctor found no noticeable cause.  No other symptoms present.

Case 6

Exposure to Advisor 6 ultrasonic field:  Several months, during duty hours, source located three feet away to his right.

Incident:

Right side of face paralyzed.  Doctor said “Bell’s Palsy”.

Case 7.  

Exposure to Advisor 6 ultrasonic field:  Three months, during duty hours.

Incident:

Severe heart attack, critical condition, intensive care.
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