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(57) ABSTRACT

Phiysiological ellects have been observed in a human subject
in response 10 stimulation of the skin wilh weak eleciro-
magnctic ficlds that are pulsed with certain frequencics near
V2 Hz or 2.4 Hz, such as 1o ¢xclite a sensory resonance, Many
computer monitors and TV tubes, when displaying pulsed
images, emit pulsed electromagnelic [elds ol sufficient
amplitudes o cause such excitalion. [Uis therelore possible
to manipulate the nervous system of a subject by pulsing
images displayed on a nearby computer monitor or TV sct.
For the lalier, (he image pulsing may be imbedded i the
program malerial, or it may be overlaid by modulaling a
video siream, either as an R1 signal or as a video signal. The
image displayed on a computer monitor may be pulsed
cifectively by a simple computer program. For certain
monitors, pulsed eleciromagnetic lields capable of exciling
sensory resonauces in nearby subjecls may be generaled
cven as the displaved Images are pulsed with subliminal
intensity.

14 Claims, ¥ Drawing Sheets



U.S. Patent Jan. 14, 2003 Sheet 1 of 9 US 6,506,148 B2




US 6,506,148 B2

Sheet 2 of 9

Jan. 14, 2003

U.S. Patent

JALNdNOD \

TO ANTENNA




U.S. Patent Jan. 14, 2003 Sheet 3 of 9 US 6,506,148 B2

LOAD FORM 50
|SET SCREEN COLOR R0,G0,B0 ,FLG3=0,I1=0,J= Ol\/

51 FLGS 1,SET B}—/\68

E(I):SIN(v:/a+1*ﬁ/4),"1':1+1] ‘

54 I8

START BUTTON ON7> _ 52
/

CHANGE FREQUENCY?

|T= BOOOO/F[ TA=7500/F, TT= 0.4*TA |

SET F|-{FO=F

( E;E |
- < CHANGE AMPLHUDE} SET A [—
55—
TN= GETTICKCOLNTl—mMEm INTERVAL Tr\
~ 56
SUB TIMER1_TIMER() ' 57
[
! M:GETTICKCOUNTV\58
59
TN=TN+T, LR 0 TIMER1 OFF,

60 @Eﬂ . 61 —

CR=0, FLG2=OW\£}E£RAPOLATIOF PROCLDURF
62 P

N (R
L C(I)=1+A F;(ﬁqﬁs 64

R1=RO*C(1), G1=GO*C(I), B1=BO*C(I)
. SCREEN COLOR R1,G1,B1, I=T+1 \/\65

| 1
|VARIABILITY ROUTINE| ™
T 46

66_ <1=8 >—{1=0 i FIG.6

67~
~[TIMER1.INTERVAL=TT |




U.S. Patent Jan. 14, 2003 Sheet 4 of 9 US 6,506,148 B2

EXTRAPOLATION PROCEDURE

70 61
@1%@—{0R=CR+RR -
rlLe2=)

M=GETTICKCOUNT /§1

MR=TN 4" 72 9N
~  _ [RR=DM/LM
FLGI=1-[IM=LM+1] | CR=0 /
LA M=ML
MR<MP > FLG1=0
ra: FLG2Z=1 |
=
/‘\
I 76" [DM=MP-MR
FLG1=0 AND FLG2=0 LM=0
<3ND MR<15 AND MR;§;>——‘RR:0
T . FLG1=1 |
3 T
lDELAYlBLOCK\f‘74 F1G .~
MP=MR, ML=M ¢
‘l( ' D
g
- FINAL LM
| 2y
15 || FIG.8
DM
83 7 gg 2 |\ 89
0 L LOOP COUNT
F1=1—\ o~ F2=1




U.S. Patent Jan. 14, 2003 Sheet 5 of 9 US 6,506,148 B2

/ COMPUTER

// Ay / -

7~ INTERNET ~-7
"&{:/ 7 /4',

REMOTE
COMPUTER
\

PRP |— VDL pop —I>




U.S. Patent Jan. 14, 2003 Sheet 6 of 9 US 6,506,148 B2

FIG.11
28

100

IRE LEVEL

|l
-7
-




U.S. Patent Jan. 14, 2003 Sheet 7 of 9 US 6,506,148 B2

[ 7

El

GEMERATOR [

38

VARIABILITY ROUTINE

i

¥

Pl ri "?

CFLGI= S e g
SLESEL s FIG.13

il BRI R T VLR

<F=I+1,0 MOD3Z=0">

- 49




U.S. Patent Jan. 14, 2003 Sheet 8 of 9 US 6,506,148 B2

GENERATOR ||

107
e

SHIFTER —¥Y

106

FIG.16 FIG.17



U.S. Patent Jan. 14, 2003 Sheet 9 of 9 US 6,506,148 B2

E=ELECTRIC FIELD
PULSE AMPLITUDE

R=V/'SCREEN AREA/TT
V(0)=SCREEN VOLTAGE

PULSE AMPLITUDE
AT CENTER

—
- MEASURED
e’ ——
> © 15" COMPUTER MONITOR
~ R=13.83CM, V(0)=266.2V
\ ] (0 30" TV TUBE
e . R=26.86CM, V(0)E310.1V
LL] A

0 - I e |

z /R 8

ELECTRIC FIELD AT A DISTANCE =z
FROM CRT SCREEN ON CENTER LINE

FIG.18



US 6,506,148 B2

1
NERYOUS SYSTEM MANIPULATION BY
LLECTROMAGNLETIC FIELDS FROM
MONITORS

BACKGROUND OF THL INVENTION

The invention relates to the stimulation of the human
nervous syslem by an eleclromagnetic field applied extler-
nally to the body. A neurological ellect ol external electric
fields has been mentioned by Wiener (1958), in a discussion
of the bunching of brain waves through nonlincar interac-
tions. The clectric ficld was arranged to provide “a dircet
electrical driving of the brain™. Wiener describes the field ax
sel up by a 10 [1z allernating voliage ol 400V applied in a
room between ceiling and ground. Brennan (1992) describes
in US. Pat. No. 5,169,380 an apparatus for alleviating
disruptions in circadian rythms of a mammal, in which an
allernating electric [leld is applied across the head ol the
subject by Iwo electrodes placed a short distance [rom the
skin.

A device involving a ficld cleetrode as well as a conract
cleetrode is the “Graham Potentializer™ mentioned by
[uichison (1991). This relaxation device uses motion, light
and sound as well as an allernaling eleciric [eld applied
mainly to the head. The contact electrode is a metal bar in
Ohmic contact with the bare feet of the subject, and the ficld
clectrode is a hemispherical metal headpicee placed several
inches [rom Lhe subject’s head.

[n these three electric stimulaiion meihods the exlernal
electric field is applied predominantly (o the head, so that
clectric currents arc induced in the brain in the physical
manner poverned by clectrodynamics. Such currents can be
largely avoided by applying the [ield nol o the head, but

ratbier (o skin areas away [rom the head. Cerlain culaneous

receptors may then be stimulated and they would provide a
sipnal input into the brain along the natural pathways of
afferent nerves. It has been found that, indeed, physiological
ellects can be induced i this mauner by very weak electric
fields, il they are pulsed with a Mrequency near %3 10e. The
observed cffeets include prosis of the cyelids, relaxation,
drowziness, the fecling of pressure at a centered spot on the
lower edge ol the brow, seeing moving pallerns ol dark
purple and greenish yellow with the eves closed, a lonic
smile, a lense leeling in the stomach, sudden loose slool, and
scxval excitement, depending on the preeise frequeney used,
and the skin arca to which the ficld is applicd. The sharp
lrequency dependence suggests involvement ol a resonance
mechanism.

[1 hias been lound that the resonance can be exciled not s

only by externally applied pulsed cleetric ficlds, as discussed
in US, Pat. Nos. 5,782,874, 5,809,922, 6,081,744, and
6,167,304, but also by pulsed magnelic lields, as described
in U8, Pal. Nos. 5,935,054 and 6,238,333, by weuak heal

pulses applied 1o the skin, as discussed in US. Pal. Nos. :

5,800,481 and 6,091,994, and by subliminal acoustic pulses,
as described in US. Pat. No. 6,017,302, Since the resonance
is exciled through sensory palbways, i1 is called a sensory
resonance. In addition 1o the resonance near ¥ 1y, a sensory
resonance has been found ncar 2.4 Hz, The latter is char-
acterized by the slowing of certain cortical processcs, as
discusscd in the *481, *922, “302, *744, "944, and *304
palents.

The excilation ol sensory resonances through weak heat
pulses applied (o the skin provides a clue aboul whal is going
on ncurologically, Cutancous remperature-sensing, receptors
arc known to fire spontancously. These nerves spike some-
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what randomly around an average rate that depends on skin
lemperalure. Weak heat pulses delivered lo the skin in
periodic lashion will therelore cause a slighl [requency
modulation {fm) in lhe spike pallemns generaled by ihe
nerves, Sinee stimulation through other sensory modalitics
results in similar physiological ¢ffcets, it is belicved that
[requency modulation ol sponlaneous allerent neural spik-
ing pallerns occurs there as well.

[l is instructive o apply this nolion Lo the siimulation by
weak clectric ficld pulses administered to the skin, The
externally generated ficlds induce eleetric current pulses in
the underlying tssue, bul the current density is much (oo
small lor firing an otherwise guiesceni nerve. [lowever, in
experiments with adapling streich receplors ol the craylish,

5 Terzuolo and Bullock {1956) have obscrved that very small

cleetric ficlds can suffice for modulating the firing of alrcady
aclive nerves. Such a modulation may oceur in the electric
feld stimulation under discussion.

liurther understanding may be gained by considering the

* ¢lectric charpes that accumulate on the skin as a result of the

indueced tissue currents. Ignoring thermodynamics, onc
would expeet the accumulated polarization charges o be
conlined siricily 1o the outer surlace ol the skin. Bul charge
densily 1s caused by a slight excess in posilive or negalive
1ons, and thermal motion distributes the lons through a thin
layer. This implics that the cxternally applied clectric ficld
actually penelrates a short distance inlo the lissue, instead ol
slopping abrupily al the ouler skin surlace. In this manner a
considerable lraction of the applied field may be broughi 1o
bear on some cutancous nerve cndings, so that a slipht
madulation of the type noted by Terzuolo and Bullock may
indeed oceur.

The mentioned physiological eflects are observed only
when the strength ol the electric field on the skin lies in a
certain range, called the effeetive intensity window, There
also is a bulk cffeer, [n that weaker ficlds suffice when the
fleld is applied to a larger skin area. These ellecis are
discussed n detail in the "922 patent.

Since the sponlaneous spiking ol the verves is rather
random and the frequency modulation indueed by the pulsed
ficld is very shallow, the signal 1o noise ratio (S/N) for the
fm signal contained in the spike trains along the afferent
nerves is o small as to make recovery ol the [m signal lrom
a single nerve iber impossibile. Bul application ol the [eld
over a large skin arca cavscs simultancous stimulation of
many cutancous nerves, and the fm modulation is then
coherent from ncrve to nerve. Thercfore, if the afferent
signals are somehow summed 1o the brain, the [m modula-
tions add while the spikes [rom dillerent nerves mix and
interlace, In this manner the SN can be incrcased by
appropriate neural processing. The matter is discussed in
detail in the '874 patenl. Anollier increase in sensilivily is
due 1o involving a resonance mechanism, wherein consid-
erable neural circuit oscillations can result [tom weak exci-
tations.

An casily detectable physiological cffect of an exeited V2
Hz scnsory resonance is ptosis of the cyelids. As discussed
in the "9322 paient, the plosis lest nvolves first closing the
eves aboul hall way. Holding this eyelid position, the eyes
are rolled vpward, while giving vp voluntary control of the
cyelids, The cyelid position is then determined by the state
ol the aulonomic nervous system. liurthermore, the pressure
excerted on the eveballs by the partially closed evelids
increases parasympathetic aclivily. The eyelid position
thereby beeomes somewhat labile, as manifested by a slight
flutter. The labie state is scositive to very small shitts in
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autonomic state. The ptosis influences the extent to which
the pupil is hooded by the eyelid, and thus how much light
is admitted 1o the eve. ence, the depth ol the plosis 1s seen
by the subject, and can be graded on a scale [rom O w0 10,

In the initial stages of the exeitation of the 2 Hz scnsory
resonance, a downward drift s detected o the ptosis
lrequency, defined as the stimulation [requency lor which
maximum plosis i oblained. This drill is believed o be
caused by changes in (he chemical miliew of the resonating
neural circvits. It is thought that the resonance cavses
perturbations of chemical concentrations somewhere in the
brain, and thal these perturbations spread by dillusion Lo
nearby resonating circuils. This ellect, called ~chemical
deluning”, can be so strong thal plosis s lost allogether
when the stimulation frequeney is kept constant [n the initial
stages of the excitation. Since the stimulation then falls
somewhal oul o lune, the resonance decreases i1 amplitude
and chemical deluning eventually diminishes. This causes
the prosis frequency to shift back up, so that the stimulation
is more in e and the ptosis can develop again. As a result,
for fixed stimulation frequencics in a certain range, the
plosis slowly cycles wilh a [requency ol several minules.
The matler is discussed in the "302 patent.

The stimulation (requencies al which specilic physiologi-
cal cffeets occur depend somewhat on the autonomic ner-
vous system state, and probably on the endocrine state as
well.

Weak magnetic [lelds thal are pulsed with a sensory
resonance [requency can induce the same physiological
cifeets as pulsed cleetric ficlds. Unlike the latter however,
the magnetic ficlds penctrate biological tissue with ncarly
undiminished strength. Lddy currents in the lissue drive
electric charges o the skin, where the charge distributions
arc subject to thermal smearing in much the same way as in

clectric ficld stimulation, so that the same physiological -

cifeets develop. Details arc discussed in the *054 patent.
SUMMARY

Computer monotors and 'V monilors can be made (o emit
wealk low-frequency electromagnetic ficlds merely by puls-
ing the intensity of displayed imapes. Experiments have
shown thal ihe % [1z sensory resonance can be excited 1u this
manner in 4 subject near the monitor. 'The 2.4 11 sensory
resonance can also be excited in this fashion. Hence, a TV
monitor or computer monitor ¢an be vsed to manipulate the
nervous system of nearby people.

The implementaiions ol the invention are adapled Lo the
saource of video siream thal drives the monilor, be il a
compuler program, a "IV broadeast, a video Lape or a digilal
video disc (DVD),

For a computer monitor, the image pulses can be produced
by a suitable computer program. The pulse frequency may
he controlled through kevboard inpul, so thal the subject can

lune 1o an individual seusory resonance Mmequency. The pulse

amplitude can be controlled as well in this manner. A
program written in Visual Basic(R) is particularly suitable
for use on compulers thal run the Windows 95(R) or
Windows 98(R) operating system. The struciure ol such a
program is described. Production ol periodic pulses requires
an accurate timing procedure. Such a procedure is con-
structed from the GetTimeCounr function available in the
Application Program Inierlace (APD ol the Windows oper-
aling syslem, logether with an exirapolation procedure that
improves the timing accuracy.

Pulsc variability can be introduced through software, for
the purpose of thwarting habitvation of the nervous system
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to the ficld stimulation, or when the precise resonance
[requency is nol known. The variabilily may be a pseudo-
random variation wilhin a narrow interval, or 1l can lake he
lorm ol a [requency or amplitude sweep 1o time. The pulse
variability may be vnder control of the subject.

The program that cavses a monitor o display a pulsing
image may be run on a remole compuler thal is connecled 1o
the user compuler by a link; the laller may parlly belong 1o
a nelwork, which may be the lulernel.

For a TV monitor, the image pulsing may be inherent in
the video stream as it Hows from the video source, or clsc the
stream may be modulated such as to overlay the pulsing, In
the st case, a live TV broadeast can be arranged 1o have the
lealure imbedded simply by slighily pulsing the illuminaiion
of the scene that is being broadeast. This method can of
course also be vsed in making movics and recording video
lapes and DVI1Is.

Video Lapes can be ediled such as to overlay ihe pulsing
by means ol modulating hardware. A simple modulator is
discussed wherein the luminance signal of composite video
is pulsed withour affecting the chroma signal. The same
ellect may be introduced al the consumer end, by modulat-
ing the video stream thal 1s produced by the video source. A
DV can be edited through sollware, by introducing pulse-
like wvariations in the digital RGB signals. Image intensity
pulses can be overlaid onto the analog component video
outpul of a DV player by modulating the luminance signal
componenl. Belore enlering the TV sel, a television signal
can be modulated such as to cavse pulsing of the image
intensity by means of a variable delay line that is connected
to a pulse generator.

Certain monitors can emil eleclromagnetic lield pulses
thal excile a sensory resonance in a nearby subject, through
Imagc pulscs that arc so weak as to be subliminal. This is
untortunate since it opens a way for mischicvous application
of the invention, wherehy people are exposcd voknowingly
Lo manipulation ol their nervous systems [or someone else’s
purposes. Such application would be unethical and is ol
course not advocated. It is mentioned here in order 1o alert
the public to the possibility of covert abuse that may occur
while being online, or while watching TV, a video, or a
DV,

DUESCRIFTION OF TTIL DRAWINGS

LG, 1 illustrates the electromagnetic lield that emanales
[rom a monitor when the video signal is modulated such as
lo cause pulses in image inlensily, and a nearby subject who
is cxposcd to the ficld.

FI1G. 2 shows a circuit for modulation of a composite
video signal lor the purpose ol pulsing the image intensily.
111G, 3 shows the cireuil Tor a simple pulse generalor.

I1G. 4 illustrales how a pulsed electromagnelic [ield can
be pencrated with a computer monitor,

FIG. 5 shows a pulscd clectromagnetic ficld that is
acnerated by a television st through modulation of the RF
signal inpul 10 the TV,

I1G. 6 outlines the structure ol a compuler program lor
producing a pulsed image.

FIG. 7 shows an cxtrapolation procedure intraduced for
Improving timing accuracy of the program of FIG. 6.

FIG. 8 llustrates the action of the extrapolation procedure
ol F1G. 7.

I1G. 9 shows a subject exposed 10 a pulsed electromag-
netic lield emanating lrom a monitor which 1s responsive lo
4 program running on a remotc computer via a link that
involves the Internet.
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FIG. 10 shows the block diagram of a circuit for fre-
guency wobbling ol a TV signal lor the purpose ol pulsing
the inlensity of the image displayed oun a TV monitor.

L'LC. 11 depicis schemalically a recording medium in the
form of a video tape with recorded data, and the attribute of
the signal that causes the intensity of the displayed image to
be pulsed.

LLC. 12 1llusirales how image pulsing can be embedded in
a video signal by pulsing the illumination of the scene that
is being recorded.

L'LCs. 13 shows a rouline that introduces pulse variabilily
into the computer program of FIG. 6.

FIG. 14 shows schematically how a CRT emirs an clec-
tromagnetic ficld when the displayed image is pulsed.

L'L(5. 15 shows how the intensily ol the image displayed
on a mounilor can be pulsed through the brightness control
terminal of the monitor.

FIG. 16 dlustrates the action of the polarization disc that
serves as a model for grounded conductors in the back of a
CRT sercen.

FIG. 17 shows the circvit for overlayving image intensity
pulses on a DV outpul.

L'IC5. 18 shows measured data for pulsed electric elds
emilled by two dillerent CRT Lype monilors, and a compari-
son with theory.

DLETAILLD DLSCRIFTION

Computer monitors and TV monitors emit clectromag-
netic lields. Parl of the emission oceurs at the low requen-
cles al which displayed images are changing. lor instance,
a rythmic pulsing of the intensity of an image cavses
clectromagnetic ficld cmission at the pulse frequency, with

a slrengih proportional 1o the pulse amplitude. The held s

brielly relerred 1o as “screen emission™. [n discussing this
ellect, any part or all whal is displayed on the monilor screen
is called an image. A monitor of the cathode ray tube {CRT)
type has three clectron beams, one for cach of the basic
colors red, green, and blue. The intensily ol an image is here
delined as

=] dd, {1
where the integral exrends over the image, and
j=jrefa+ib, 2

Jt. Jg, and jb being the eleetric current densitics in the red,
green, and blue electron beams al the surlace area dA of the
image on the screen. The current densilies are (o be laken 1o
the disiributed electron beam maodel, where the discreleness
of pixels and the raster motion of the beams are ignored, and
the back of the monitor screen is thought o be irradiated by
dilluse electron beams. The beam currenl densilies are then

lunciious of ihe coordinates x and v over the screen. The :

model is appropriate since we are interested in the clectro-
magnetic field emision cavsed by image pulsing with the
very low frequencics of scnsory resonances, whereas the
emissions willh the much higher horizontal and vertical
sweep [requencies are ol no coucern. lor a CR1' the 1nlensily
of an image is ¢xpressed in millamperes.

For a liquid crystal display (LCD), the current densities in
the delinition ol image inleusily are 1o be replaced by driving
voltages, mulliplied by the aperture ratio of the device. lior
an [OD, image intensities are thus expressed 1o volls.

It will be shown that for a CRT or LCD screen emissions
arc caused by tlucations in image [ntensity. In composite
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6
video however, Intensity as defined abowve is not a primary
signal leature, bul luminance Y is. l'or any pixel one has

Y={L 20O+ SHTGH) 11448, (3

where R, G, and B are the intensitics of the pixel respee-
tively in red, green and blue, normalized such as to range
[rom O 1o 1. The definition (3) was provided by the Com-
mission [nlernationale de 1lclairage (CIL), in order 1o
account for brightness differcnces ar different eolors, as
perecived by the human visval system. In composite video
the hue of the pixel is determined by the chroma signal or
chrominance, which has the components R-Y and B-Y [
[olows that pulsing pixel luminance while keeping the hue
fixed is equivalent to pulsing the pixel intensity, vp to an
amplitude factor. This fact will be relicd upon when modu-
laling a video slream such as o0 overlay image inlensily
pulses.

[l lurns oul that the screen emission has a mullipole
cxpansion wherein both monopole and dipole contributions
arc proportional to the rate of change of the intensity [of (1).
The higher order multipole contributions are proportional 1o
the rale of change ol moments of the current densily | over
the image, but sinece these contributions fall off rapidly with
distance, they are not of practical importance in the present
context. Pulsing the intensity of an image may involve
different pulse amplitudes, lrequencies, or phases [or diller-
ent paris of the image. Any or all ol these lealures may be
under subject control.

The question arises whether the screen emission can be
strong enough Lo excile sensory resonances in people localed
al normal viewing dislances [rom the monilor. This turns oul
lo be the case, as shown by sensory resonance experiments
and independently by measuring the strength of the emitted
cleetric ficld pulses and comparing the results with the
ellective inlensily window as explored in earlier work.

One-hall Terlz sensory resonance experiments have been
conducled with the subject positioned al leasl al normal
viewing distance from a 15" computer monitor that was
driven by a computer program written in Visual Basic(R),
version 6.0 (VI36). The program produces a pulsed image
with uniform luminance and hue over the [ull screen, excepl
for a few small control buttons and text boxes. In VBG,
screen pixel colors are determined by intepers R, G, and B,
that range from 0 1o 255, and sct the contributions o the
pixel color made by the basic colors red, green, and blue. l'or
a CRl-ype monilor, the pixel intensities [or the primary
colors may depend on the RGB values in a nonlincar manner
that will be discussed. In the VB6 program the RGB values
are modulated by small pulses AR, AG, A3, with a lrequency
thal can be chosen by the subject or 1s swepl in a predeler-
mined manner. [n ihe sensory resonance experiments men-
tioned above, the ratios ARR, AG/G, and AB/B were always
smaller than 0.02, 5o that the image pulses are quite weak.
For certain lrequencies near ¥ [z, the subject experienced
physiological ellects thal are known lo accompany Lhe
cxeitation of the V2 Hz scnsory resonance as mentioned in
the Background Scetion. Morcover, the measured ficld pulse
amplitudes fall within the cffective intensity window for the
Y5 1Ly resonance, as explored in earlier experiments and
discussed in the 874, *744, 922 and "304 patents. Other
cxperiments have shown that the 2.4 Hz sensory resonance
can be exited as well by serecn emissions from monitors that
display pulsed images.

These resulis coulirm thal, indeed, the nervous system ol
a subject can be manipulaled through electromagnetic leld
pulses emitted by a ncarby CRT or LCD monitor which
displays images with pulsed intensity,



US 6,506,148 B2

7

The various implementations of the invention are adapted
1o the dillerent sources ol video stream, such as video lape,
DV, a compuler program, or a 'V broadeast through lree
space or cable. In all of these implementations, the subject
is exposcd to the pulsed clectromagnetic ficld that is gen-
crated by the monitor as the result of image intensity
pulsing. Cerlain culaneous nerves ol the subject exhibit
sponlaneous spiking in pallerns which, although rather
random, contain sensory information at least in the form of
average frequency. Some of these nerves have receptors thar
respond to the field stimulation by changing their average
spiking lrequency, so that the spiking pailterns ol ilhese
nerves acquire a [requency modulation, which is couveyed
to the brain. The modulation can be particulacly effeetive if
it has a frequeney at or near a sensory resonance frequency.
Such lrequencies are expecied 10 lie in the range rom 0.1 1o
15 [1x.

An embodiment of the invenition adapled o a VOR ix
shown in FIG. 1, where a subject 4 [s exposed 1o a pulsed
clectric ficld 3 and a pulsed magnetic ficld 39 that arc
emilled by a monitor 2, labeled "MON”, as the resull of
pulsing (he inlensily ol the displayed image. The image ix
here gencrated by a video casette recorder 1, labeled “VCR™,
and the pulsing of the image intensity is obtained by
modulating the composite video signal from the VCI out-
pul. This 1s doue by a video modulalor 5, labeled ~VM™,
which respouds 1o the signal rom the pulse generalor 6,
labeled “GEN". The frequency and amplitude of the image
pulses can be adjusted with the frequency control 7 and
amplilude control 8. Prequency and amplilude adjusiments
can be made by the subject.

The circuil of the video modulator 5 ol FIG. 1 is shown
in FIG. 2, where the video amplifiers 11 and 12 process the
composite video signal that enters at the input terminal 13.

The level of the wvideo signal is modulaled slowly by :

injecling a small bias current al the inveriing inpul 17 ol the
first amplifier 11. This currenl 1s caused by vollage pulses
supplied at the modulation input 16, and can be adjusted
through the potentiometer 15, Since the noninverting input
ol the amplifier is grounded, the inverting inpul 17 is kept
essenlially al ground polential, so that the bias current is ix
not influenced by the vwideo signal. The inversion of the
sipnal by the first amplificr 11 is undone by the second
amplificr 12. The pains of the amplifiers are choscn such as
o give a unily overall gain. A slowly varylug current
injecled al the nverting inpul 17 causes a slow shill in the
“pseudo-de”™ level of the composite video signal, here
defined as the short-term average of the signal. Since the
pseudo-de level ol the chroma signal section determines the

luminance, the latter is modulaled by the injected current =

pulses. The chroma signal 18 nol allecled by the slow
modulation of the pseudode level, since that signal is deter-
mined by the amplitude and phase with respect to the color
carrier which is locked (o the color burst. The eflfect on the

sync pulses and color bursis is of no consequence either il :

the injected current pulses are wery small, as they are in
practice. The modulated composite video signal, available at
the outpur 14 in FIG. 2, will thus c¢xhibit a modulated
luminance, whereas the chiroma signal 1s unchanged. [n the
light of the loregoing discussion aboul luminance and
intensiry, it follows that the modulator of FIG. 2 causes a
pulsing of the image intensity I It remains to give an
example how (he pulse signal al the modulation inpul 16
may be oblained. 111G, 3 shows a pulse generalor thal ix
suilable lor this purpose, wherein the RC timer 21 (Intersil
ICM7555) is hooked up for astable operation and produces
asquare wave voltage with a frequency that is determined by
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capacitor 22 and potentiometer 23, The timer 21 is powered
by a battery 26, conirolled by the swilch 27. The square
wave vollage al oulpul 25 drives the [LD 24, which may be
used [or monitoring ol the pulse [requency, and also serves
as power indicator. The pulse cutput may be rounded in
ways that arc well known in the art. In the sctup of FIG. 1,
the oulpul of VOR 1 is connecled 1o the video inpul 13 ol
IIG. 2, and the video outpul 14 1s connecled (o the monilor
2 of FIG. 1.

In the preferred embodiment of the invention, the image
Intensity pulsing is cauvscd by a computer program. As
shown in U1G. 4, monitor 2, labeled “MON™, is connecled 1o
compuler 31 labeled *COMPUTLR™, which tuns a program
that produces an image on the monitor and cavses the image

5 intensity to be pulsed. The subject 4 can provide input to the

compuler through the keyboard 32 that is connected o Lhe
compuler by the counection 33, This inpul may involve
adjustments ol the lrequency or the amplitude or the vari-
ability of the image intensity pulses. In particular, the pulse

3 frequency can be set to a sensory resonance frequency of the

subject lor the purpose ol exciling ihe resonance.

The structure of a computer program lor pulsing image
Intensity is shown in FIG. 6. The program may be written in
Visual Basic(R) version 6.0 (VB6), which involves the
graphics interface familiar from the Windows(R) operating
syslem. The 1mages appear as lorms equipped with user
controls such as command bullons and scroll bars, logether
with data displays such as text boxes. A compiled VBé&
program is an cxecutable file. When activated, the program
declares variables and lunctions Lo be called [rom a dynamic
link library (1201} that is altached io the operaling system;
an imitial form load is performed as well. The latler com-
priscs sciting the screen color as specificd by integers R, G,
and B in the range 0 to 255, as mentioned above. In FIG. 6,
the initial selling of the screen color 1s labeled as 50. Another
action of the lorm load routine is the computation 51 ol the
sine lunction al eighl equally spaced points, 1=0 1o 7, around
the unit eircle. These values are needed when modulating the
RGEB numbers. Unfortunately, the sine function is distorted
by the rounding (o integer RGI3 values that oceurs o the
V136 program. The image is chosen to il as much ol the
screcn arca as possible, and it has spatially uniform lumi-
nance and hue,

The form appearing on the monitor displays a command
button [or starting and slopping the image pulsing, together
with scroll bars 52 and 53 respectively lor adjusiment of the
pulse frequency Foand the pulse amplitude A, These pulses
could be initiated by a system timer which is activated upon
the elapse of 4 presel ime inlerval. However, limers in V136
are oo naccurale [or the purpose of providing the eighl
RGB adjustment poinis in each pulse cycle. Ao improve-
ment can be obtained by vsing the GetTickCount function
that is available in the Application Program Interface (APT)
of Windows 95(R) and Windows 98(R). The GetlickCouni
[unction relurns ihe syslem Ume that has elapsed since
starting Windows, ¢xpressed [n milliscconds. User activa-
tion of the start button 34 provides a tick count TN through
request 53 and sets the timer interval to TT miliscconds, in
slep 56. 11" was previously caleulaled o the [lrequency
rouline thal is activated by changing the lrequency, denoled
as step 32,

Sinee VBO is an cvent-driven program, the flow chart for
the program lalls into disjoint pieces. Upon selling the limer
interval lo 1] i slep 56, the timer runs in the background
while (he program may execule subroulines such ax adjust-
ment of pulse frequency or amplitude. Upon clapse of the
timer interval TT, the timer subroutine 57 starts execution
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with request 58 for a tick count, and in 39 an vparade is
compuled ol the ime TN flor the next poinl al which the
RGN values are (o be adjusted. In step 39 the timer is lurned
oll, o be reactivated laler in slep 67. Step 59 also resets the
parameter CIR> which plays a role in the extrapolation pro-
cedure 61 and the condition 6. For case of understanding at
this point, il 1s best lo prelend thal the action ol 61 is simply
1o gel a tick count, aud 1o consider the loop controled by
condition 60 while keeping CR cqual to zero. The loop
would terminate when the tick count M rcaches or cxceeds
the time TN for the next phase point, at which time the
program should adjust the image intensity (hrough steps
63—65. I'or now step 62 is o be 1gnored also, since il has Lo
do with the actual extrapolation procedure 61, The inere-
ments to the sercen colors R1, G1, and Bl at the new phasc
poiul are computed according o the sine [unction, applied
willi the amplitude A thal was sel by the user in slep 53. The
number [ that labels the phase point is incremenied by unily
in step 63, but If this results in 1=8 the value is reset to zero
in 66. Finally, the timer is reactivated in step 67, [nitiating
a new Yi-cycle slep in the periodic progression of RGB
adjusiments.

Aprogram written in this way would cxhibit a large jirter
in the times at which the RGB values are changed. This is
duc to the lumpiness in the tick counts returned by the
GetlickCount unction. The lumpiness may be studied
separately by running a simple loop with C=Get lickCouul,
followed by writing the result € to a file. Inspection shows
that C has jumped every 14 or 15 milliscconds, between long,
siretches ol constanl values. Since for a %% 10y image
intensity modulation the Y-cycle phase poinls are 250 ms
apart, the lumpiness ol 14 or 15 ms in the tick count would
cause considerable inaccuracy. The full extrapolation pro-
cedure 61 is Introduced in order to diminish the jitter to

acceplable levels. IThe procedure works by relining the :

heavy-line staircase [unclion shown in FIG. 8, wsing the
slope RR ol a recent slaircase step o accuralely delermine
the loop count 89 at which the loop controled by 60 needs
to be cxited. Details of the cxrrapolation procedure arc
shown in U106, 7 and illustrated in U1G. 8. The procedure
slarts at 70 with both Mags oll, and CR=0, because ol the
assignment in 59 or 62 in FIG. 6. A tick count M is obtained
at 71, and the remaining time MR to the next phase point is
computed in 72. Conditions 77 and 73 arc not satisficd and
therelore passed vertically in the [ow charl, so thal only the
delay block 74 and the assignmenis 75 are execuled. Con-
dition 60 of FIG. 6 is cheeked and found to be satisficd, so
that the extrapolation procedure is reentered. The process is
repealed uniil the condition 73 is metl when the remaining

time MR jumps down through the 15 ms level, shown in =

1105, 8 as the lransition 83. 'The condition 73 then direcls the
logic flow to the assipnments 76, in which the number DM
labeled by 83 is computed, and FLG1 is sct. The computa-
tion ol DM s required lor finding the slope RR of the

straight-line element 85. One also needs the #1inal 1.M” 86, :

which is the mumber of loops traversed from step 83 to the
next downward step 84, here shown to cross the MR=0 axis.
The final LM is determined afrer repeatedly incrementing,
[.M ilirough the side loop entered from the 'LLGT=1 condi-
tion 77, which 1s now satisled since LGT was sel in step
76. At the transition 84 the condition 78 is met, so that the
assignments 79 are executed. This includes compuration of
the slope RR ol the line element 85, setiing 11.G2, and
resetiing LG, Lrom here on, the extrapolation procedure
increments CR o steps of RR while skipping tick counis
until condition 60 of FIG. 6 is violated, the loop is cxited,
and the RGB values arc adjusted.
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A delay block 74 s used [n order 1o stretch the time
required lor lraversing ihe extrapolation procedure. The
block can be any computlalion inlensive subroutineg such as
repeated caleulations of (angenl and arc tangent [unclions.

As shown [n step 36 of FIG. 6, the timer interval TT is sct
0 4/10 of the time TA from one RGB adjustment paint to the
nexl. Siuce the timer tuns in the background, this arrange-
meni provides an opportunity [or execution of other pro-
cesses such as user adjustment of frequency or amplitude of
the pulses.

The adjustment of the frequency and other pulse param-
elers of the image intensily modulation can be made
internally, i.e., wilhin the running program. Such inlemnal
control is to be distinguished from the external control

5 provided, for instance, in screen savers. In the latter, the

[requency ol animaltion can be modilied by the user, but only
aller having exiled the screen saver program. Specilically, in
Windows 95(R) or Windows 98(R), 1o change the animaiion
frequency requires stopping the screen saver exceution by

3 moving the mouse, whereafter the frequency may be

adjusted through the control panel. The requirement that the
coulrol be inlernal seis the presenl program aparl [rom
so-called banners as well,

The program may be run on a remote computer that is
linked to the vser computer, as illustrated in FIG. 9.
Although the monitor 2, labeled “MONT, is connecled 1o the
computer 31, labeled “COMPUTLERT, the program thal
pulscs the images on the monitor 2 runs on the remoter
computer 90, labeled "REMOTE COMPUTER”, which is
comnecied 1o compuler 31 through a link 91 which may in
parl belong o a nelwork. The network may comprise Lhe
Internel 92.

The monitor of a television set cmits an clectromagnetic
ficld in much the same way as a computer monitor. Hence,
a TV may be used 1o produce screen emissions [or the
purpose ol nervous system manipulation. IG. 5 shows such
an arrangement, where the pulsing ol the image intensily is
achicved by inducing a small slowly pulsing shift in the
frequency of the RF signal that enters from the antenna. This
process ix here called “[requency wobbling™ ol the R
signal. In I'M TV, a slight slow lrequency wobble of the R
signal produces a pscudo-de signal level fluctuation in the
composite video signal, which in turn causes a slight inten-
sity fluctuation of the image displayed on the monitor in the
same manner as discussed above for the modulator of FIG.
2. The [requency wobbling i1s induced by the wobbler 44 ol
FIG. 5 labeled “REM™, which is placed in the antenna line
43. The wobbler is driven by the pulse gencrator &, labeled
“(GLN”. The subject can adjust the [requency and the
amplitude ol the wobble through the luning control 7 and the
amplitude control 41. 116G, 10 shows a block diagram ol the
frequency wobbler circuit that employs a variable delay line
94, labelled VDL, The delay is determined by the signal
[rom pulse generator 6, labelled “GLN". The lrequency ol
the pulses can be adjusied wilh he tuning control 7. 'The
amplitude of the pulses is determined by the vnir 98, labelled
“MD”, and can be adjusted with the amplitude control 41.
Optionally, the input to the delay line may be routed through
a preprocessor 93, labelled “PRP”, which may comprise a
selective RI" amplifier and down couverler; a complimentary
up conversion should then be performed on the delay line
output by a postprocessor 93, labelled “PODP”. The output 97
is 10 be conuecled to the anlenna lerminal of ihe TV sel.

The action ol the variable delay line 94 may be under-
stlood as lollows. 1et periodic pulses with period [. be
presented at the nput. For a fixed delay the pulses would
cmerpe at the output with the same period L. Actually, the
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time delay T is varied slowly, so that it inereases approxi-
malely by Ldl7dl between the emergence ol conseculive
pulses al the device oulpul. The pulse period is ithus
increased approximalely by

AL=LdTidt. (4

In terms of the frequency [, Eq. (4) implics approximarely

A [=—d Tt (5)

Lor sinusoidal delay T{1) with amplitude b and [requency g,
one has

Ali[==2mgl cos (g, {6
which shows the frequency wobbling. The approximation is
good lor gh<<l, which is satished in practice. The relalive
lrequency shill amplitude 2mgh thal is required [or ellective
image intensily pulses is very small compared (o unily. lior
a pulse frequency g of the order of 1 Hz, the delay may have
to be of the order of & millisccond. To accomodate such long
delay values, the delay line may have 1o be implemenled ax
a digital device. To do so is well within the present arl. 1o
that casc it s natural to also choose digital implementations
tor the pulsc generator 6 and the pulse amplitude controller
98, cither as hardware or as software,

Pulse variability may be inlroduced lor allevialing the
need lor precise luning o a resonance [requency. This may
be important when sensory resonance frequencics are not
precisely known, becavse of the variation among
individuals, or in order (o cope with the requency drill that
resulls rom chemical detuning that is discussed 10 the "874
patenl. Aleld with suitably chosen pulse variabilily can then
be more cffective than a fixed frequency ficld that is out of
tune. Ooe may also control tremors and scizures, by inter-

lering with the pathological oscillalory activily ol neural

cireuils that oceurs in these disorders. Lleciromagnetic [lelds
willl a pulse variabilily ihal resulls in 2 narrow spectrum of
frequencics around the frequency of the pathological oseil-
latory activiry may then evoke nerve signals that cause phasc
shifls which diminish or quench the oscillalory activily.
Pulse variability can be inlroduced as hardware in the
manner described in the "304 patent. The variability may
also be introduced in the computer program of FIG. 6, by
sctting FLG3 in step 68, and choosing the amplitude B of the
frequency Muctuation. In the variabilily routline 46, shown 1o
some detall 1n U1G. 13, I'L.G3 s detected in step 47,
whercupon in steps 48 and 49 the pulse frequency F ois
modified pscudo randomly by a term proportional to B,
every dh cycle. Optionally, the amplitude of the image

inlensily pulsing may be modified as well, in similar [ashion. =

Allernatively, the [requency and amplilude may be swepl
through an adjustable ramp, or according to any suitable
schedule, in a manner known to those skilled in the art. The
pulse variabilily may be applied lo subliminal image inlen-
sily pulses.

When an image is displayed by 2 TV monitor [n responsc
to a TV broadeast, intensity pulses of the image may simply
be imbedded n the program material. If the souree of video
signal is a recording medium, the means lor pulsing the
image inlensily may comprise an aliribule ol recorded data.
The pulsing may be subliminal. For the casc of a video
sipnal from a VCR, the pertinent data attribuie is dlustrated
in IG. 11, which shows a video signal record on part ol a
video tape 28. Depicted schemalically are segmenis ol the
video signal in intervals belonging (o lines in three image
frames at different places along the tape. In cach sepment,
the chroma sipnal 9 is shown, with its short-term average

i

10

b

]
¥

al

4(

45

g

il

65

12

level 29 represented as a dashed Line, The short-term average
signal level, also called the pseudo-de level, represents Lhe
luminance of the image pixels. Over each segment, the level
is here conslant because the image is lor simplicity chosen
as having a uniform luminance over the screen. However,
the level is scen to vary from frame to frame, illustrating a
luminance thal pulses slowly over Ume. This is shown in the
lower portion ol the drawing, wherein the 1RLE level ol the
short-term chroma signal average is plotted versus time, The
sraph further shows a gradval decreasc of pulsc amplitude in
time, dlostrating that luminance pulse amplitude variations
may also be an atiribute of the recorded dala on the video
lape. As discussed, pulsing the luminance [or [ixed chromi-
nance results o pulsing of the image [ntensity.

Data stream attributes that represent image intensity
pulses on video lape or in TV signals may be crealed when
producing a video rendilion or making a moving picture ol
ascene, simply by pulsing the illumination of the scene. This
is illustrated in FIG. 12, which shows a scenc 19 that is

porecorded with a video camera 18, labelled “VR”. The scene

is lluminated with a lamp 20, labelled 1 AMP”, energized
by an electric current through a cable 36. The current is
madulated in pulsing fashion by a modulator 30, labeled
“MOD", which is driven by a pulse gencrator &, labelled
“GENERATOR", that produces voltage pulses 33, Again,
pulsing ihe luminance bul not the chrominance amounis 1o
pulsing the image inlensily.

The brightness of monitors can vsually be adjusted by a
control, which may be addressable through a brightness
adjustment terminal. [l the conirol is ol the analog Lype, the
displaved image inlensily may be pulsed as shown in UIG.
15, simply by a pulse generalor 6, labeled “GLNT, that is
connected to the brigthness adjusiment terminal 88 of the
monitor 2, labeled “MON". Equivalent action can be pro-
vided [or digilal brightness controls, in ways thatl are well
known 1o the art.

The analog componenl video signal lrom a DV player
may be modulated such as to overlay image Intensity pulses
in the manner Mlustrated in FIG. 17, Shown arc a DVD
player 102, labeled DV, wilh analog component video
outpul comprised of the luminance Y and chrominance C.
The overlay is accomplished simply by shifting the lumi-
nance with a voltage pulse from gencrator 6, labeled “GEN-
ERATOR”. The generator output is applied o modulator
106, labeled ~SHIITTLER™. Since ihe luminance Y is pulsed
withoul changing the chrominance €, the image intensily is
pulsed. The frequency and amplitwde of the image intensity
pulscs can be adjusted respectively with the tuner 7 and
amplitude control 107, The modulator 105 has he same
structure ax the modulator ol IG. 2, and the pulse amplilude
control 107 operates the potentiomeler 15 ol U1G. 2. The
same procedure can be followed for editing a DVD such as
to overlay image infensity pulses, by processing the modu-
laled luminaunce signal through an analog-lo-digilal
converler, and recording the resulting digilal stream onlo a
DVD, after appropriate compression. Alternatively, the digi-
tal luminance data can be edited by clectronic reading of the
signal, decompression, altering the digital data by software,
and recording the resulling digital signal afller proper
compression, all in a manner thal is well known 1o the arl.

The mechanism whereby a CRT-type monitor cmits a
pulsed electromagnetic ficld when pulsing the intensity of an
image is illustrated in FIG. 14, The image is produced by an
electron beam 10 which impinges upon the backside 88 ol
the screen, where the collisions excile phosphors thal sub-
scquently emit light. In the process, the clectron beam
deposits cleetrons 18 on the screen, and these clectrons
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contribute to an clectric ficld 3 labelled “E*. The clectrons
Mlow along the conductive backside 88 of the screen Lo the
terminal 99 which is hooked up to the high-vollage supply
40, lubelled “1IV”. The circuil is completed by the ground
connection of the supply, the video amplificr 87, labeled
"VA”, and its connection to the cathodes of the CRT. The
electron beams ol the three electron guns are colleclively
shown as 10, and logether the beams carry a current J. The
clectric current J flowing through the described circuit
induces a magnetic ficld 39, labeled “B”. Actually, there arc
a multitude of elreuits along which the cleetron beam current
is returned 1o the CR1 cathodes, since on a macroscopic
scale the conductive back surface 88 of the screen provides
a continbum of paths from the beam impact point 1o the
high-voltage terminal 99, The magnetic ficlds induced by the
currents along these paths pariially cancel each other, and
the resulting [ield depends on the location ol (he pixel that
is addressed. Since the beams sweep over the screen through
a raster of horizontal lines, the spectrum of the indueed
magnetic ficld contains strong peals at the horizontal and
vertical [requencies. [owever, the inieresi here is nol in
fields al those [requencies, bul rather in emissions that result
from an imagc pulsing with the very low frequencies appro-
priatc to scosory resonances. For this purpose a diffusc
clectron current model suffices, in which the pixel discrete-
ness and the rasier motion ol the electron beams are ignored,
50 thal the beam current becomes dilluse and N1ls the cone
subtended by the displayed image. The resulting low-
frequency magnetic ficld depends on the temporal changes
in the inlensily distribution over the displaved image. Order-
ol-magnilude estimales show thal the low-lrequency mag-
netic field, although quite small, may be sullicient lor the
cxeitation of scnsory resonances in subjects located at a
normal viewing distance from the monitor.

The monitor also emits a low-lrequency electric field at :

the image pulsing lrequency. This fleld is due 1o parl 10 the
electrons 18 that are deposiled on the screen by the electron
beams 10. In the diffuse clectron beam model, screen
conditions arc considered functions of the time 1 and of the
Cartesian coordinates x and v over a Mlal CRL screen.

The screen elecirons 18 that are dumped onto the back of
the sereen by the sum j(x,¥.t) of the diffuse current distri-
butions in the red, green, and blue electron beams cause a
potential distribution V{x.y,1) which is influcnced by the
surlace conductivily « on the back ol the screen and by
capacitances. In the simple model where the screen has a
capacitance distribution o{x,¥) to ground and mutval capaci-
tances between parts of the screen at different potentials arc
neglected, a polential distribulion V(x,y,l) over the screen
implies a surface charge densily distribulion

g=Ve(xy, 7

and pives rise 1o a current density vector along the screen,

jo=—warad, ¥ (&
where grad, is the aradient along the sercen surface. Con-
servalion ol electric charge implies

i=eVdiv, (ogred, V), )]

where the dot over the voltage denotes the time derivative,
and div, is the divergenee in the screen surface. The partial
dillerential equation (9) requires a boundary condition lor
the solullon V{x,%l) 0 be unique. Such a condition is
provided by seiling the polential ai the rim ol the screen
cqual to the fixed anode wvoltage. This is a good
approximation, since the resistance R, berween the screen
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rim and the anode terminal is chosen small in CRRT design,
in order to keep the woltage loss IR to a minimum, and also
Lo limil low-lrequency emissions.

Something uselul can be learned Mmom special cases wilh
simple solutions. As such, consider a circular CR1 screen ol
radius R wilh unilorm conductivity, showered in the back by
a dilfuse eleciron beam with a spalially uniform beam
current density that is a constant plus a sinusoidal part with
frequency . Since the problem is lincar, the voltage V due
to the sinusoidal part of the beam current can be considered
separalely, will the boundary condition that V vanish al the
rim of the circular sereen. L. (9) then simplilies 1o

Vb2 [en Vemfnid, PER, ¢y
where r is a radial coordinate along the screen with its
derivative denoted by a prime, m=1/0 is the screen
resislivily, A the screen area, J the sinusoidal part of the total
beam current, and i=v{~1), the imaginary unil. Qur inleresi
s in very low pulse [tequencies [ (hat are suitable for
cxeitation of sensory resonances. For those frequencics and
for practical ranges for ¢ and 1), the dimensionless number
2 cAn is very much smaller than unity, so that It can be
neglected in Lyg. (10). The boundary value problem then has
the simple solution
I 113

Viri= .

(1 —(rify

In deriving (11} we negleeted the murual capacitance
between parts of the sercen that are at different porentials.
The resulting error in (10) Is neglipible for the same reason
thai the 2] cAr term in (10) can be neglecied.

The potential distribuiion V(r) ol (11) along the screen is
ol course accompanied by electric charges. The [leld lines
emanaling from these charges tun mainly o conduclors
behind the screen that belong to the CRT strueture and that
are ¢ither grounded or connected to circuitry with a low
impedance path (o ground. 1o eilher case the mentioned
conductors musi be considered grounded in the analysis ol
charges and fields that resull [rom the pulsed component J ol
the total clectron beam curcent. The described clectric ficld
lines end wp in cleetric charges that may be called polariza-
tion charpes sinee they are the result of the polarization of
the conductors and circuitry by the screen emission. b
estimale the pulsed electric held, a model is chosen where
the mentioned conduciors are represented logether as a
arounded perteetly conductive disc of radius R, positioned
a short distance & behind the sereen, as depicted in FIG. 16.
Since the grounded conductive disc carrics polarization
charges, il 1 called the polarivation disc. FIG. 16 shows Lhe
circular CR1 screen 88 and the polarization disce 101, briefly
called “plates™. lior small distances 8, the capacilance den-
sity between the plates of opposite polarity is ncarly cqual to
€0, where € is the permittivity of free space. The charge
distributions on the screen and polarization dise are respee-
lively €V(r)id+q, and —e V{r)d+q,, where the eV(r)/0 lerms
denole opposing charge densilies al the end of the dense [leld
lines thal run belween the two plates. Thal the part g, is
needed as well will become clear in the sequel.

The charge distributions e V{r)/d+q, and —eV{r)d+q, on
the two plates have a dipole moment with the density
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direcled perpendicular lo the screen. Note thal the plale
scparation & has dropped out. This means that the precisc
location of the polacization charges is not critical in the
present model, and lurther thal & may be taken as small ax
desired. Taking & Lo vero, one thus arrives al the mathemali-
cal model of pulsed dipoles distributed over the circular CRT
screen. The ficld due to the charpe distribution g, will be
calculated later.

The electric field induced by the distribuled dipoles (12)
can be caleulated casily for points on the centerline of the
screen, with the result

113
[HEA 1

viy
{2 R = =2k ).

where V) is (he pulse vollage (11) al the screen cenler, p
the distance to the rim of the screen, and z the distance to the
center of the screen. Note that V(0) pulsces harmonically with
frequency [, becausce in (11) the sinusoidal part J of the beam
current varies in lhis manner.

‘The electric lield (13) due o the dipole distribulion causes
a potential distribution V()72 over the sereen and a potential
distribution of —V(r)2 over the polarization disc, where V{r)
is nonuniform as given by (11). Bul since the polarizalion
disc i a perfect conductor il canuot support vollage
gradients, and therelore canuol have the polential distribu-
tion —V{r)/2. Instead, the polarization disc is at ground
potential. This is where the charge distribution gq(r) comes
in; it must be such as o induce a poteniial distribution V{r)/2
over the polarivation disc. Since the distance belween polar-

i
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ization disc and scrcen vanishes in the mathematical model,

the potential distribution V(r)/2 is induced over the sereen as
well, The total potential over the monitor sereen thus
hecomes V() of (11), while the tolal polential disiribution
over lthe polarizaiion dise becomes unilormly zero. Boib
these potential distributions are as physically required. The
clectric charges qq are moved into position by polarization
and are partly drawun [rom the earth through the ground
conuection ol the CRT.

[n our model the charge disiribution q,, s located al the
same place as the dipole distribution, viz., on the plane z=0
within the circle with radivs R. At points on the center line
ol the screen, the electrie feld due 1o the monopole disir-
bution q,, is caleulated in ihe lollowing manner. As
discussed, the monopoles must be such thal they cause a
potential g, that is cqual to V{r)/2 over the dise with radius
R centered in the plane z=0. Although the charpe distribution
gglr) is uniguely delined by this condition, il cannol be
caleulated easily in a straightlforward manner. The dillicully
is circumvented by using an intermediate result derived from
Excercise 2 on page 191 of Kellopg (1953), where the
charge distribution owver a thin disc with voiform potential is
given. By wsing this resull one readily inds the polential
P*(z) on the axis of this disc as

1 (14
D= - ¥R,

where f(RR,) is the angle subtended by the dise radivs Ry, as
viewed [tom the poinl 2 on the disc axis, and V¥ is the disc
potential. The resull is used here in an allempt Lo construct
the potential ¢,(2) for a disc with the nonuniform potential
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V(r)/2, by the ansatz of writing the ficld as duc to a lincar
combination ol absiract discs with various radii Ry and
polentials, all centered in the plane »=0. [n the ansatz the
potential on the symmelry axis is wrillen

* (15:
dolD) = i+ FJJ AR W,
[

. where W 1s chosen as the [unclion l—Rlc_.-"Rc, and ihe

constanis a and b are 1o be determined such that the potential
over the plane »=0 is V(1)/2 lor radii r ranging [rom 0 1o R,
with V() given by (11). Carrying out the integration in (15)
aives

Bl Z=eef(R)-B{ (1= RIPR)-[| R (e

In order 1o [ind the polential over the disc r<R in the plane
z=0, the function ¢.(z) is expanded in powers of zR for
0O<z<R, whereafter the powers 2 are replaced by P, (cos(h),

3 where the P, are Legendre polynomials, and {r,0) arc sym-

melric spherical coordinales cenlered al the screen cenler.
This procedure amounts (o a conlinuation of the potential
from the z-axis into the half ball r<IR, z=0, in such a manncr
that the Laplace cquation is satisficd. The method is dis-
cussed by Morse and Feshbach (1953). The “1aplace con-
tinuation™ allows calculation ol the polential ¢, along the
surlace ol the disc r<R cenlered in the plane #=0. The
requicement that this potential be Vir)/2 with the function
V() given by (11 allows solving for the constants a and b,
with the resull

a=—V(U)im, h=—2 V(). (17)
Using {17) in {16) gives
Vi) 118)

[L+ 257 R B0R = 202 R].

dolil = —

and by dillerentialion with respect o v one inally finds

v . . (19
Byizi= —(2/1A4104 - iR pi” — 4BRII S R

i

for the ¢leetric ficld on the center line of the screen brought
aboul by the charge distribution qg(z).

The center-line electric field is the sum ol the parl {13) due
lo distributed pulsed dipoles and parl {(19) due 1o distributed
pulsed monopoles. Althouph derived for circular sercens, the
results may serve as an approximation for other shapes, such
ax the Tamiliar rounded recltangle, by taking R as the radius
of a circle (hal has the same area as lhe screen.

For two CRT=type monitors the pulsed electric ficld due 1o
Image intensity pulsing has been measured at several points
on the sereen center line for pulse frequencics of V2 Hz, The
monitors were the 15" compuler monitor used in the sensory
resonance experiments mentioned above, and a 30" TV lube.
The experimental results need to be compared with the
theory derived above. Sinee R is determined by the sereen
area, lhe electric lelds given by (13) and (19) have as only
[ree parameter the pulse voltage V(D) al the screen center.
The amplitude of this vollage can therelore be determined
for the tested monitors by fitting the experimental data to the
theoretical results. Prior to fitting, the data were normalized
lo an image thal occupies the entire screen and 1s pulsed
unilormly with a 100% intensily amplitude. The results ol
the onc-parameter fit arc displayed in FIG. 18, which shows
the theorctical graph 100, together with the normalized
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cxperimental data points 103 for the 15- computer monitor
and [or the 30" TV tube. 116G, 18 shows that the developed
theory agrees lairly well with the experimental resulls. I'rom
the best (il one can find the center-screen vollage pulse
amplitudes, The results, normalized as discussed above, arc
|[V(0)|=266.2 volt for the 157 computer monitor and [V{0)|=
31001 voll Tor the 30" TV tube. With these ampliludes in
hand, the emitted pulsed electric field along the cenler line
of the monitors can be calculated from the sum of the ficlds
(13 and (19). For instance, for the 15" computer monitor
with 1.8% RGB pulse modulation vsed in the V2 Hz scnsory
resonance experimenis mentioned above, the pulsed electric
field ai the center ol the subject, localed al =70 ¢cm on the
screen center line, is caleulated as having an amplitude of
0.21 V/m. That such a pulsed clectric ficld, applicd to a larac
portion ol the skin, 1s sullicient lor exciting the % 11z sensory
resonance is consistent with experimental resulls discussed
in the "874 palent.

In deriving (11), the dimensionless number 2n [ cAn was
said to be much smaller than vnity. Now that the values for
[V are known, the validily of this stalemenl can be
checked. Lig. (11) implies that [V(()] is equal lo n|J)ids. The
sum of the beam currents in the red, green, and blue electron
guns for 1009 intensity modulation is estimated o have
pulse amplitudes [J] of 0.5 mA and 2.0 mA respectively for
the 15" computer monitor and the 30" TV (ube. Using the
derived values lor [V{O)], one arrives al estimates [or the
screen resistivity v as 0.7 ME2/square and 1.9 MBisquarc
respectively for the 153" computer monitor and the 30" TV
lube. Lstimaling the screen capacily cA as 7 pland 13 pl,
2 eAr is lound 1o be 148x107% and 78x 1077, respectively
for the 153" compuler monitor and the 30" TV lube. These
numbers are very small compared to unity, so that the step
from {10) 1o (11} is valid.

The lollowing procedures were [ollowed in preparing :

pulsed images lor ihe field measurements. lor ihe 157
compuler monilor the images were produced by running the
VBé program discussed above. The pulsed image comprised
the full sereen with basic RGB values chosen vniformly as
R=0=13=127, with the exceplion ol an on/oll button and a
lew dala boxes which together lake up 17% ol the screen
arca. The image intensity was pulsed by moditying the R, G,
and B values by integer-rovnded sine funetions AR(T), AG(1),
and AB(), vniformly over the Image, cxeept at the button
and the data boxes. The measured electric hield pulse ampli-
ludes were normalized 10 a pulsed image that oceupies all of
the sereen arca and has 100% [ntensity modulation for which
the image pulses berween black and the maximum ntensity,
for the Mixed RGN ralios used. "The image inlensily depends

on the RGB values 10 a nonlinear manner that will be be =

discussed. l'or the measuremenis ol the pulsed electric hield
cmirtted by 30" TV tubce, a similar image was vscd as for the
15" computer monitor. This was done by playving back a
camcorder recording ol the compuler monilor display when

running the V36 program, with 40% pulse modulation ol R,

G, and B.

In front of the monitor, .¢., for =0, the parts (13) and (19)
contribute about cqually to the clectric field over a practical
range ol distances 2. When going behind the monilor where
v s negalive Lthe monopole field Mlips sign so thal the two
parts neacly cancel cach other, and the resulting ficld is very
small. Therefore, n the back of the CRT, crrors due to
imperlections in the theory are relatively large. Moreover
our model, which prelends thal the polarization charges are
all located on the polarization dise, lails (o account lor the
clectric ficld flux that escapes from the outer regions of the
back of the screen to the carth or whatever conductors
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happen to be present in the vineinity of the CRRT. This aw
has relatively more serious conseqguences in the back than in
[ront ol the monilor.

Screen emissions in lrool ol a CRT can be cul dramati-
cally by vsing a grounded conductive transparent shicld that
is placed over the scrcen or applicd as a coating. Along the
lines of our model, the shield amounis (o a polarzation disc
in fronl ol ihe screen, so that ihe latler is now sandwiched
between to grounded dises. The sercen has the pulsed
potential distribution V(r) of (11), but no electric fux can
cscape. The model may be modified by choosing the polar-
izalion disc in ihe back somewhal smaller than the screen
disc, by a [raction that serves ax a [ree parameter. The
fraction may then be determined from a fir to measured

5 ficlds, by minimizing the relative standard deviation

between experiment and Ltheory.

[n each ol the eleciron beams of a CRT, the beam current
is 2 monlinear lunction ol the driving voltage, 1.¢., the vollage
between cathode and control grid. Since this function is

3 needed in the normalization procedure, it was measurced for

the 15" computer monitor thai has been used in the 32 1v
sensory resonance experiments and the electric held mea-
surements. Although the beam current density j can be
determined, it is casicr to measure the lnminance, by reading
a light meter that is brought right vp to the monitor screen.
Wil the RT3 values in the VI36 program laken as ihe same
integer K, the luminance of a uniform image is proportional
to the image intensity 1. The luminance of & vniform image
was measured for various values of K. The results were fitted
with

P=c K, (200)
where ¢, 1s 4 constanl. The best [it, with 6.18% relalive
slandard devialion, was oblained [or y=2.32.

Screen emissions also oceur for liquid erystal displays
{LCD). The pulsed clectric ficlds may have considerable
amplitude for 1.CDs thal have their driving electrodes on
opposile sides ol the lHguid crystal cell, lor passive malrix as
well as for active matrix design, such as thin film technology
(TET). For arrangements with In-plane switching (IPS)
however, the driving clectrodes are positioned in a single
plane, so thal the screen emission is very small. Lior arrange-
menis other than 1PS, the electric held is closely approxi-
mated by the fringe ficld of a two-plate condenser, for the
simple casc that the Image is vniform and extends over the
[ull screen. Por a circular 1.1 screen with radius R, ihe [leld
onu the cenler line can be readily caleulated as due to pulsed
dipoles thal are unilormly distributed over the screen, with
the result

E 2= VR (PR, {21)
where E(z) is the amplitude of the pulsed clectric ficld at a
dislance v [rom the screen and V is a vollage pulse
amplitude, in which Lhe aperture ratio of the [C1D has been
taken into account, Eq. {21 can be used as an approximation
for serecns of any shape, by taking R as the radivs of a eircle
with the same arca as the screen. The result applics to the
case thal the [.C1 does not have a ground conneclion, so thal
the top and bollom electrodes are al opposile polential, i.e.,
Vi2 and V2,

If one set of LCD clectrodes s grounded, monopoles are
needed 1o keep these elecirodes al vero potential, much asin
the case of a CRT discussed above. The [LOD situation is
simpler however, as there is no charge injection by eleciron
bcams, so that the potentials on the top and bottom plates of
the condenser in the model arce spatially uniform. From (14)
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it is seen that monopoles, distributed over the disc of radius
R in the plane »=0 such as o provide on the dise a polential
Vi2, induce on the symmelry axis a polenlial

L 223
gl = =V AL (
o

Differentiating with respeet to z gives the clectric ficld on the
SYmImelry axis

Z¥R (23

bl ————.
T Jamst /Y

induced by the pulsed monopoles. For an LCD with one sct
ol electrodes grounded, ihe pulsed eleciric field Tor screen
vollage pulse amplilude V al a dislance v [rom (he screen on
the center line has an amplitude that is the sum of the parts
(21y and (23). The resultant clectric ficld in the back s
relatively small, due 1o (he change in sign in the monopole
field that is caused by ihe laclor /|/| Therelore, screen
cmissions in front of an LCD can be kept small simply by
having the prounded clectrodes in fronr.

As a check on the theory, the pulsed electric held emitled
by the 3" LCD-TIT color screen ol the camcorder men-
tioned above has been measured at cleven points on the
center line ol the screen, ranging from 4.0 em 1o 7.5 em. The
pulsed 1mage was produced by playing back the video
recording of the 157 computer monitor that was made while
running the VBé program discussed above, for a image
imlensily pulse [requency ol ¥ 1y, R=G=13=K, modulaled
around K=127 with an amplitude AK=51. Aller normaliza-
tion to & uniform full serecn image with 1009 intensity
modulation by using the nonlinear relation (20), the experi-
menial dala were lilled o the theoretical curve thal expresses

the sum ol the felds (21) and (23). The ellective screen pulse |

voltage amplitude V was found to be 2.1 volt. The relative
standard deviation in 'V for the fit Is 5.1%, which shows that
theory and experimenl are in Lairly good agreement.
Certain mounilors can cause excilalion ol sensory reso-
nanees ¢ven when the pulsing of displayed images is
subliminal, i.c., vnanoticed by the average person. When
checking this condition on a compuler moniior, a problem
arises because ol the rounding of RGI values o inlegers, ax
oceurs in the VB6 program. For small pulse amplitude the
since wave is thereby distorted into a square wave, which is
easier (o spol. This problem is allevialed somewhal by
choosing AR=0, AG=0, and AI3=2, since then the 8 rounded
sinc functions around the unit circle, multiplied with the
pulse amplitude AB=2 beeome the sequence 1,2 1121, -1
=3, =2, =1, ele¢, which is smoolher (o the eve than a square

=

wave. Using the VI36 program and the 15" compuler moni- =

tor mentioned above with R=71, G=71, and B=233, a '2 Hz
pulse madulation with amplitudes AR=AG=0 and AB=2
could nol be noticed by the subject, and 1% therelore con-
sidered subliminal. [t is of interest 1o calculaie the screen
cmission for this case, and conduct a scosory resonance
cxperiment as well. A distance =060 cm was chosen for the
caleulation and the experiment. Using Lg. (20), the image
intensily pulse modulation lor the case 1s [ound 1o be 1.0%
of the maximum intensity modulation. Using R=13.83 cm
together with [V{0)|=266.2 V for the 15” computer monitor,
and the theorelical graph 100 ol IG. 18, the pulsed electric
field at #=60 cm was [ound 10 have an amplitude ol 138
mV/m. [n view of the experimental results discussed in the
*874 and *922 patents, such a ficld, vscd ar a pulse frequency
chosen appropriately [or the % 1lv sensory resonance and
applied predominanily to the lace, is expected 1o be sulli-
cient for exeiting the % Hz scnsory resonance. A confirma-
tion experiment was done by running the VB program with
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the discussed settings and the 157 monitor. The center of the
subjectl’s [ace was positioned on the screen center line, al a
distance of 60 cm [rom the screen. A [requency sweep ol
-0.1% per ten cyeles was chosen, with an initial pulse
frequency of 34 ppm. Full ptosis was cxpericnced by the
subject al 20 minutes into the run, when the pulse lrequency
was [=31.76 ppm. AL 27 minules inlo the run, the [requency
sweep was reversed o +0.1% per ten eveles, Full ptosis was
cxpericneed at £=31.66 ppm. At 40 minutes into the run, the
[requency sweep was sel lo =(1.1% per ten cycles. Iull plosis
oceurred al [=31.44 ppm. The small dilferences in plosis
frequency are attributed to chemical detuning, discussed in
the Backpround Section. It s concluded that the 2 Hz
sensory resonance was exciled in this experiment by screen
emissions rom subliminal image pulsing oo (he 15" com-

3 puter monitor at a distance of 60 cm. For cach implemen-

tation and embodiment discussed, the image pulsing may be
subliminal.

The human eye is less sensitive (o changes in hue than Lo
changes in brightness. In composite video this fact allows

3 using a chrominance bandwidth that is smaller than the

luminance bandwidth. But it also has the consequence (hal
pulsing ol the chrominance lor [ixed luminance allows
larger pulse amplitudes while staying within the subliminal
pulse regime. Eq. (3) shows how to pulse the chrominance
componenls R-Y and B-Y while keeping Y lixed; lor the
change in pixel inlensity one then has

AL =D ADIA(R-Fi+LE06A(B-Y), 24
Luminance pulses with fixed chrominance give a change in
pixel intensity

AL=RAY (2%)
Of course, pure chrominance pulses may be combined with
pure luminance pulses; an instance of such combination has
been mentioned above,

The subliminal region in color space needs to be explored
lo determine how marginally subliminal pulses AR, AG, and
AN depend on RGI values. Prior to this, (he condition [or
image pulses to be subliminal should not be phrased solely
in terms of the percentage of intensity pulse amplitude. The
subliminal image pulsing case considered above, where Lhe
monitor i driven by a V136 compuler program with R=G=
71, B=233, and AR=AG=0, AB=2 for full-screen imagpes will
be referred 1o as “the standard subliminal image pulsing™.

[n the interest of the public we need 1o know the viewing
dislances al which 2TV with subliminally pulsed images can
cause cxeitation of scnsory resonances. A rough exploration
is reported here which may serve as starting point for further
work. The exploration is limited (o estimaling the largest
dislance z=v,,,,, along the cenier line of ihe 30" TV al which
sereen cmissions can excite the 2 Hz resonance, as deter-
mined by the ptosis test. The TV is to display an image
which undergoes the standard subliminal pulsing as defined
above. [ would be besl lo perform this lest with the 30" TV
on which the subliminally pulsed Images are praduced by
mecans of a video. Since such a video was not available, the
plosis test was conducted 1ustead with a pulsed eleciric leld
source cousisting ol a small grounded doublet elecirode ol
the type discussed in the *874 pateat. The doublet was driven
with a sinusoidal voltage of 10V amplitude, and the center
ol mass of the subject was localed on the cenler line of the
doublet al a distance z=v,=323 cm. The doublel electrodes
arc rectangles of 4.4 em by 4.7 em. Ar the larae distance z,
there is whole-body exposure to the ficld, so that the bulk
ellect discussed in the "874 patenl comes inlo play, as is
expecled 1o happen also al the distance v, .. [fom the 30" TV
monitor, The subject was facing the “hot” clectrode of the
doublet, so that at the subject center the clectric ficld was the
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sum of the parts (21) and (23), for positive values of z. It was
thought important 1o use a sine wave, since thal would be the
“commercially” prelerred pulse shape which allows larger
pulse amplitudes without being noticed. The only readiy
available sine wave generator with the required woltape was
an oscillalor with a rather coarse lrequency control that
canuol be sel accuralely, although the [requency is quile
stable and can be measured accuratcly. For the experiment
a pulse frequency of 0,506 Hz was accepted, although it
dillers considerably from the steady plosis [requency [or this
case. The subject experienced several plosis cycles of mod-
crafe intensiry, starting 8 minutes into the experiment run, It
is concluded that the % Hz sensory resonance was exeited,
and ihal the stimulating [leld was close Lo the weakest lield
capable ol excilation. lrom Lgs. (21) and (23), the eleciric
ficld pulse amplitude at the center of mass of the subject was
found to be 7.9 mV:/m. That an clectric ficld with such a
small pulse amplitude, applied 1o the whole body, is capable
ol exciling the % 1y sensory resonance is consislent will
cxperimental results reported in the *874 patent, although
these were obtained for the 2.4 Hz resonance. Next, the
distance 2, was determined al which ihe 30" TV tube wilh
1% image intensily pulse amplitude produces an electric
ficld with a pulse amplitude of 7.9 mVim, along the center
line of the sercen. From Egs. (13) and (19) onc finds
L =302.9 cm. Al more than 11 leel, this is a rather large
distance [or viewing a 30" T'V. Yel, the experiment and
theory discussed show that the 2 Hz scnsory resonance can
be excited at this larse distance, by pulsing the Image
intensily subliminally. O course, the excilalion occurs ax
well Tor a range o smaller viewing distances. [1 s thus
apparcnt that the human nervous system can be manipulated
by screen emissions from subliminal TV image pulses.

Windows 93, Windows 98, and Visual Basic are regis-
tered lrademarks ol Microsoll Corporation.

The invention is not limited by the embodiments shown in

the drawings and described in the specification, which are -

given by way ol example and ol of limitaiion, bu ooly in
accordance with the scope ol (he appended claims.

I claim:

1. A method for manipulating the nervous system of a
subject localed near a monitor, the monilor emilling an
electromagnetic held when displaying an image by virtue of
the physical display process, the subject having a scnsory
resonanece frequency, the method comprising:

creating a video signal for displaying an image on the

monitor, the image having an inlensily;

modulating the video signal [or pulsing the image inlen-

sity with a frequency in the range 0.1 Hz to 15 He; and
setting the pulse frequency to the resonance frequency.

2. A computer program for manipulating the nervous

syslem ol a subject localed near a monilor, the mounilor =

emilling an electromagnetic fleld when displaying an image
by virtue of the physical display process, the subjeet having
cutancous nerves that fire spontancously and have spiking
pallerns, the compuler program comprising:

a display routine lor displaying an image on the mowilor, :

the image having an intcnsity;
a pulse routing for pulsing the Imagpe intensity with a
frequency in the range 0.1 Hz to 15 Hz; and
a frequency routine that can be internally controlled by
the subject, lor seliing the [requency;
whereby (he emitlled eleciromagnelic feld 1s pulsed, the
cutancous nerves are cxposed to the pulsed clectromag-
nctic ficld, and the spiking patterns of the nerves
acquire a lrequency modulation.
3. The compuler program ol claim 2, wherein the pulsing
has an amplitude and the program further comprises an
amplitude routine for control of the amplitude by the subjeet.
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4. The computer program of claim 2, wherein the pulse
Touline comprises:

a liming procedure for timing the pulsing; and

an extrapolation procedure tor improving the accuracy of

the timing procedure.

5. The compuler program ol claim 2, [urther comprising

a variabilily rouline lor introducing variability in the puls-

6. Hardware means (or manipulating the nervous syslem
ol a subject located near a monilor, the monitor being
responsive to & video stream and emitting an clectromag-
netic field when displaying an image by virtue of the
physical display process, the image having an inlensily, the
subject having cutaneous nerves thal [ire spontaneously and
have spiking patterns, the hardware means comprising:

pulse gencrator for gencrating voltage pulses;
means, Tesponsive o the vollage pulses, lTor modulating
the video stream 1o pulse the image intensily;

whereby the emitted clectromagnetic ficld is pulsed, the
cutancous nerves arc ¢xposcd o the pulsed clectromag-
nelic eld, and the spiking patlerns ol the nerves
acquire a [requency modulation.

7. The hardwarc mecans of claim 6, whercin the video
stream is a composite video signal that has a pseudo-de
level, and the means lor modulating the video siream
comprise means lor pulsing the pseudo-de level.

8. The hardwarc mecans of claim 6, whercin the video
stream s a felevision broadeast signal, and the means for
modulating the video stream comprise means [or lrequency
wobbling ol the television broadeast signal.

9. The hardware means of claim 6, wherein the monitor
has a brightness adjustment terminal, and the means for
modulating (he video slream comprise a counection [rom the
pulse generator o the brighiness adjusiment lerminal.

10. A source of video stream for manipulating the nervous
system of a subject located near a monitor, the monitor
emilling an electromagnetic held when displaying an image
by virtue of the physical display process, the subject having
cutancous nerves that fire spontancously and have spiking
patterns, the souree of video stream comprising:

means lor delining an image on the monilor, the image

having an inlensity; and

means Lor subliminally pulsing the image inlensily with a

frequency in the ranpe 0.1 Hz 1o 15 Hz;

whereby the emitted clectromagnetic ficld is pulsed, the

culaneous nerves are exposed 1o the pulsed electromag-
nelic eld, and the spiking patlerns ol the nerves
acquire a frequency modulation.

11. The source of video stream of claim 10 wherein the
source 18 a recording medium that has recorded data, and the
means lor subliminally pulsing the image intensily comprise
an attribute of the recorded data.

12, The source of video stream of claim 10 wherein the
source 1% a compuler program, and the means lor sublimi-
nally pulsing the image intensily comprise 4 pulse rouline.

13, The soucrce of video strecam of claim 10 wherein the
source is a recording of a physical scene, and the means for
subliminally pulsing ihe Tmage 1ulensily comprise:

pulse generator lor generaling vollage pulses;

light source lor illuminaling the scene, the light source

having a power level; and

modulation means, responsive to the voltage pulses, for

pulsing the power level.

14. 'The source ol video stream of claim 10, wherein ihe
source is & DVD, the video strcam comprises a luminance
signal and a chrominance signal, and the means for sublimi-
nal pulsing of the image inlensily comprise means [or
pulsing the luminance signal.



