                                                               VIEWEMF

VIEWEMF.EXE is a DOS program which runs under Windows98, WindowsME and WindowsXP.  It first generates a data base and then displays an animation of a power line’s rotating magnetic fields.  Why is this both important and useful?

Janes Burch et al. (JOEM Volume 42, Number 2, February 2000, pp 136-142) in a study of electrical workers from six electric utilities observed that rotating elliptical magnetic fields from three phase power lines, with only two hours exposure at > 0.3 milligauss, were accompanied by a reduction in their urinary 6-hydroxymelatonin sulphate 

(6-OHMS).   Melatonin is produced by the pea sized pineal gland which is located in the center of the brain.  6-OHMS is produced by the metabolism of melatonin.  Thus, a reduction in 6-OHMS in worker 24 hour urine collections is a marker for reduced pineal function.  This reduction was not observed in workers exposed to magnetic fields of similar intensity under single phase power lines where the magnetic fields oscillate rather than rotate.

VIEWEMF.EXE performs two operations, data base generation and animated display, which produce a mathematically accurate animation of rotating magnetic fields.

DATA BASE GENERATION begins with a default screen containing Retrn, Swap, Amps, Pole and Help buttons.  

1. Clicking Help provides cryptic instructions for the other setup buttons. 

2. Clicking Retrn engages the underground distribution line and displays additional buttons for

a) the placement of that line and 

b) the percentage of return current it will carry.

3. Clicking Amps replaces that button display with red, blue and green rectangles on either side of a square in the center containing the numeral 1.  Clicking the colored rectangles on the left adds and on the right subtracts (values are displayed in the left lower corner of the screen). Red changes settings by 100, blue by 10 and green by 1 ampere/amperes. The central numerals are advanced by a left click.  Numbers 1, 2 and 3 allow adjusting the current settings for phases A,  B and C respectively of the distribution line.  Number 4 allows setting the current on one transmission line and number 5 does the same for the second transmission line.  Each transmission line has equal current assignments for all three of its current carriers.

4. Clicking Pole brings up X/Y (horizontal/vertical) wire positioning options. One may click any highlighted line and set its X/Y coordinates by either;

a) Clicking the mouse on the selected spot (X/Y positions are displayed in box on the low left) or

b) Clicking  “Keyboard Input” (highlighted in green) and using the keyboard to insert values (which appears on the lower right of the screen).  Decimal values input here are properly calculated in the data base generation which follows.

Having set both current and spatial values one may right click and data generation will begin.  One may left click before the data base is completed and reset both current and spatial values.  Data base generation requires from 30 seconds to three minutes depending the computer’s speed.

Vector summation of the magnetic fields from all assigned currents and their spatial positions is done for each pixel on the display screen.  If the major portion of the field stems from phase A, B, C or neutral the color for that pixel is set to red, blue, green and yellow respectively.  Color begins at a magnetic field of  one milligauss.  Color intensity increases with each sequential doubling of the magnetic field intensity.  This produces a contour display.  These calculations are done for each degree up to 180 degrees and the pictorial data is stored in 180 separate files. 

ANIMATED DISPLAY of the data base begins automatically.  The display cycles through the 180 files repetitively.  A house with a central “+” moves periodically from the left to the right and  back again.  A graph of the intensity at each degree of the 360° AC cycle is drawn on the lower right side of the display and a dipole indicator on the low left shows the corresponding angle of the dipole. Thus, the display illustrates the rotating elliptical nature of the 60 Hz fields which are the subject of the Burch paper.  A left click halts the display and allows one to:

a) move the cursor and observe the resulting magnetic field and its dipole for any pixel or

b) change display options.

There are seven option buttons: 

       1. Left - when clicked reverses the rotation of the display and toggles that button to Right, 

      2. Help - displays the uses of a number of keyboard functions, 

      3.Tone - produces an audible sound the pitch of which is controlled by the intensity of the field at the center of the

         house, at the probe or at the cursor when the display is halted,

     4. Scrip - toggles to a numerical display of the currents of each carrier at each degree and Graf toggles to graphics, 

     5. House - permits one to horizontally position the house,

     6. Probe - permits one to position the  probe both horizontally and vertically and 

     7. Quit - deletes the data base files and exits VIEWEMF.EXE.

The Burch paper speaks of, “circular or elliptical magnetic field polarization.”  One may demonstrate a pure circular polarization using VIEWEMF.EXE.  To do so one needs to assign equal currents to three current carriers, position these carriers at the apices of an equilateral triangle and then place the probe at the center of that triangle.  The following values will do this.

                         Factors for a constant 6.03 EMF at X=0, Y=50

                         Amperes

1) = 10

2) = 10

3) = 10

4) = 0

5) = 0

                         Coordinates 

1) X = 20,
 
Y = 38.453

2) X = 0,   
Y = 73.049

3) X = -20

Y = 38.453

                        After the data base is created use the PROBE function to place the probe at

                            X = 0,
Y = 50

As the resulting animation runs through 360° there will be a constant 6.03 milligauss at the Probe position and the dipole indicator will move one degree for each new degree of the display.
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