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METHOD AND APPARATUS FOR 
CHANGING BRAIN WAVE FREQUENCY 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This application is a continuation of utility application 
Ser. No. 08/102,472 ?led Aug. 5, 1993, abandoned. 

DESCRIPTION 

1. Technical Field 

The present invention relates generally to methods and 
apparatus for controlling brain Wave frequencies. 

The human brain produces detectable signals Which vary 
in strength and frequency over time and from one part of the 
brain to another at any given time. Different frequencies are 
associated With different moods and changing abilities. A 
brain Wave frequency of 13 hertZ or higher is knoWn as 
“beta-rhythm” and is normally associated With daily activity 
When all ?ve sensory organs are functioning. A brain Wave 
frequency of 8 to 13 hertZ is knoWn as “alpha-rhythm” and 
is often associated With a relaxed creative state. Brain Wave 
frequencies of 4 to 8 hertZ and 0.5 to 4 hertZ are knoWn as 
“theta-rhythm” and “delta-rhythm” respectively. Theta 
rhythm is often found in adolescents With learning disorders, 
and delta-rhythm is typical of normal sleep. Researchers 
believe that externally creating brain Wave frequencies asso 
ciated With normal or desired behavior, such as externally 
creating delta-rhythm in someone Who has a problem sleep 
ing or alpha-rhythm in someone Who has trouble learning, 
can help bring about such behavior. 

2. Background Art 
In the 1960’s and early 1970’s, Robert Monroe of the 

Monroe Institute of Applied Sciences explored the effects of 
sound on the brain and discovered that he could produce a 
driving or entrainment of brain Waves. Dr. Gerald Oster, a 
biophysicist, also investigating the effects of sound on the 
brain, discovered that pulsations called binaural beats 
occurred in the brain When tones of different frequencies 
Were presented separately to each ear. The beat frequency 
equals the frequency difference betWeen the tWo tones. Both 
Monroe and Oster began using electronic oscillators to 
provide tones With frequency, purity and intensity that can 
be precisely controlled. 
US. Pat. No. 3,884,218 to Robert A. Monroe shoWs a 

method for inducing sleep by amplitude modulating a pleas 
ing sound With a delta-rhythm signal Which is referred to as 
an “EEG sleep signal.” 
US. Pat. No. 4,191,175 to Nagle shoWs a method and 

apparatus for repetitively “producing a noise-like signal for 
inducing a hypnotic or anesthetic effect . . . ” by creating 

frequency bursts of digital pulses Which are then passed 
through a pink noise ?lter to get rid of frequencies above a 
certain cut-off. The resultant signal is then passed through a 
band pass ?lter and used to drive an audible signal source. 

An apparatus for electrophysiological stimulation is 
shoWn in US. Pat. No. 4,227,516 to Meland et al. in Which 
a ?rst signal above the delta-beta frequency range is modu 
lated by signal Within that range and applied to electrodes on 
the forehead of a user. 

A learning-relaxation device of US. Pat. No. 4,315,502 
has both lights for pulsing signals and sound means for a 
pulsing sound signal as Well as a control means Which can 
individually vary the light and sound signals. 
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2 
US. Pat. No. 4,834,701 to Masaki shoWs a device similar 

to those used by Monroe and Oster With ?rst and second 
generators With frequencies above 16 hertZ and a frequency 
difference of 4 to 16 hertZ sounded to loWer the brain Wave 
frequency of a user. 
An article entitled “Alpha Brain Waves & Biofeedback 

Training” in the December 1972 popular Electronics shoW a 
system Which uses a person’s oWn EEG signal to modulate 
a tone generator Which, in turn, then drives a speaker heard 
by the same person. The device alloWed a person to “hear” 
his or her oWn brain signals in an attempt to voluntarily 
control the frequency. A similar device Which alloWs a 
person to “see” his or her oWn brain Waves is shoWn in an 
article entitled “Mind PoWer: Alpha” in the July 1976 
Radio-Electronics. 

DISCLOSURE OF INVENTION 

A method for stimulating a user according to the present 
invention includes ?rst determining a desired brain Wave 
frequency and then determining the actual current brain 
Wave frequency of a user, alloWing for the possibility that 
one user could have more than one brain Wave frequency at 

the same time. First and second signals having ?rst and 
second frequencies are then generated, the frequency differ 
ence being betWeen the current brain Wave frequency and 
the desired brain Wave frequency, but also being Within a 
certain range of the current brain Wave frequency. An output 
corresponding to the ?rst and second signals and detectable 
by the user is then produced. The output can be sound or 
light or even electrical current. The ?rst and second signals 
can be combined ?rst before sounding or can be presented 
separately to, one to each ear, With the resultant binaural 
beat. 

The steps are repeated until the desired brain Wave 
frequency is reached. The procedure then folloWed depends 
upon the particular situation. The desired frequency con be 
maintained for some predetermined period of time, after 
Which a neW desired frequency can be determined. One 
likely replacement for the desired frequency is the original 
brain Wave frequency of the user as it Was When the session 
began. Another possibility Would be to take the user to a rest 
frequency betWeen “Work” sessions. Another possibility 
Would be to generate no signal at all for a period of time. 

Apreferred form of an apparatus according to the present 
invention for urging the brain Wave frequency of a user 
toWard a desired frequency includes a computer processor, 
a memory Which can be Written to and read from the 
computer processor, means such as EEG electrodes attached 
to the head of the user along With an ampli?er for deter 
mining a current brain Wave frequency of a user, Which 
means communicates With the computer processor, a pro 
grammable timing generator responsive to the computer 
processor, generating at least a ?rst and a second signal, and 
means detectable by the user for producing an output 
corresponding to the ?rst and second signals. The frequency 
difference betWeen the ?rst and second signals is betWeen 
the current brain Wave frequency and the desired brain Wave 
frequency and is Within a predetermined range of the current 
brain Wave frequency. 

These and other objects, advantages and features of this 
invention Will be apparent from the folloWing description 
taken With reference to the accompanying drawing, Wherein 
is shoWn the preferred embodiments of thee invention. 

BRIEF DESCRIPTION OF DRAWING 

FIG. 1 is a block diagram representation of an apparatus 
according to the present invention for urging the brain Wave 
frequency of a user toWard a desired brain Wave frequency. 



Re. 36,348 
3 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Referring noW to the drawing, an apparatus according to 
the present invention is represented generally by reference 
numeral 10. Apparatus 10 includes a computer processor 
such as microprocessor 12, memory 14 and 16 Which can be 
Written to or read from the microprocessor for storing 
programs and data, and means such as electrodes 18 and 
ampli?er 20 for determining a current brain Wave of a user 
22. Electrodes 18 and ampli?er 20 communicate With micro 
processor 12 by through serial port 21. A programmable 
timing generator 24 is responsive to microprocessor 12 and 
generates a ?rst signal at a ?rst frequency on a ?rst channel 
26 and a second signal at a second frequency on a second 
channel 28. The frequency difference betWeen the ?rst and 
second signals is betWeen the current brain Wave frequency 
and the desired brain Wave frequency and is Within a 
predetermined range of the current brain Wave frequency. 
First audio ampli?er 30 along With right earphone 32 sounds 
the ?rst signal to the right ear of the user, and second audio 
ampli?er 34 along With left earphone 36 sounds the second 
signal to the left ear of the user. 

The ?rst and second signals are combined in beat fre 
quency generator 38. The combined signal is then ampli?ed 
by visual ampli?er 40, yielding a beat signal equal to the 
frequency difference Which is used to drive light goggles 42. 
Keypad 44 and liquid crystal display 46 are conventional 

input and output devices, Which together With Microproces 
sor 12 and memory 14 and 16 could form part of a personal 
or even a lap-top computer. Volume, brightness and balance 
controls 48 are used to adjust to the individual user and the 
purpose of the use. 

It is noW easy to see that a method according to the present 
invention for stimulating a user includes determining a 
desired brain Wave frequency, then determining a current 
brain Wave frequency of the user, then generating a ?rst 
signal at a ?rst frequency and a second signal at a second 
frequency, and then producing an output detectable by the 
user corresponding to the ?rst and second signals to generate 
a beat signal equal to the frequency difference. The beat 
signal can be a binaural beat signal in the head of the user 
or an electronic beat signal. The steps are repeated until the 
desired frequency is reached or substantially reached. 

One eXample for use of the present invention for a child 
experiencing problems in school Which are not emotional 
Would be: 

original current brain Wave frequency=10 HZ 
gradually reduce to 5 HZ over 2 to 3 minutes 

stay at 5 HZ for 10 to 15 minutes 
back to 10 HZ for 2 to 3 minutes 
1 minute With no signal 
2 minutes at 18 HZ 
1 minute With no signal 
2 minutes at 10 HZ. 
In one sense, such a use could be considered the mental 

equivalent of a programmable treadmill. Throughout the 
program illustrated, the signal caused from the frequency 
difference Would be Within 10 or 15 percent of the current 
actual. 
From the foregoing it Will be seen that this invention is 

one Well adapted to attain all of the ends and objects 
hereinabove set forth, together With other advantages Which 
are obvious and Which are inherent to the apparatus. 

It Will be understood that certain features and subcombi 
nations are of utility and may be employed Without reference 
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4 
to other features and subcombinations. This is contemplated 
by and is Within the scope of the claims. 
As many possible embodiments may be made of the 

invention Without departing from the scope thereof, it is to 
be understood that all matter herein set forth or shoWn in the 
accompanying draWing is to be interpreted as illustrative and 
not in a limiting sense. 
We claim: 
1. A method for stimulating a user, comprising in com 

bination the steps of: 
determining a desired brain Wave frequency; 
determining a current brain Wave frequency of the user; 
generating a ?rst signal at a ?rst frequency; 
generating a second signal at a second frequency creating 

a frequency dijference between the ?rst frequency and 
the second frequency Wherein the frequency difference 
[betWeen the ?rst and second signals] is betWeen the 
current brain Wave frequency and the desired brain 
Wave frequency and is Within a predetermined range of 
the current brain Wave frequency; and 

producing an output detectable by the user corresponding 
to the ?rst and second signals to generate a beat signal 
equal to the frequency difference. 

2. A method according to claim 1 further comprising: 
repeating the steps of determining a current brain Wave 

frequency, generating a ?rst signal, generating a second 
signal, and producing an output detectable by the user 
corresponding to the ?rst and second signals to gener 
ate a beat signal equal to the frequency difference until 
the current brain Wave frequency is Within a predeter 
mined range of the desired brain Wave frequency, 
further comprising: 

maintaining the difference betWeen the ?rst and second 
frequencies substantially equal to the desired brain 
Wave frequency for a predetermined amount of time; 
and 

changing the desired brain Wave frequency to a second 
desired brain Wave frequency and repeating the steps of 
determining a current brain Wave frequency, generating 
a ?rst signal, generating a second signal, and producing 
an output detectable by the user corresponding to the 
?rst and second signals to generate a beat signal equal 
to the frequency difference until the current brain Wave 
frequency is Within a predetermined range of the 
desired brain Wave frequency. 

3. A method according to claim 2 Wherein the step of 
producing an output detectable by the user corresponding to 
the ?rst and second signals to generate a beat signal equal to 
the frequency difference comprises sounding the ?rst and 
second signals. 

4. A method according to claim 2 Wherein the second 
desired brain Wave frequency substantially equals the origi 
nal current brain Wave frequency. 

5. A method according to claim 1 further comprising: 
repeating the steps of determining a current brain Wave 

frequency, generating a ?rst signal, generating a second 
signal, and producing an output detectable by the user 
corresponding to the ?rst and second signals to gener 
ate a beat signal [equal to] at the frequency difference 
until the current brain Wave frequency is Within a 
predetermined range of the desired brain Wave 
frequency, further comprising: 

maintaining the difference betWeen the ?rst and second 
frequencies substantially equal to the desired brain 
Wave frequency for a predetermined amount of time; 
and 
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producing no output detectable by the user for a second 
predetermined amount of time. 

6. An apparatus for urging the brain wave frequency of a 
user toward a desired brain wave frequency, the apparatus 
comprising in combination: 

means for determining a current brain wave frequency of 
the user; 

means for generating a ?rst signal at a ?rst frequency; 

means for generating a second signal at a second fre 
quency wherein [the] there is a frequency difference 
between the ?rst frequency and the second [signals] 
frequency and the frequency dijference is between the 
current brain wave frequency and the desired brain 
wave frequency and is within a predetermined range of 
the current brain wave frequency; and 

means for producing an output detectable by the user 
corresponding to the ?rst and second signals to gener 
ate a beat signal [equal to] at the frequency difference. 

7. An apparatus according to claim 6 wherein the means 
for producing an output detectable by the user corresponding 
to the ?rst and second signals to generate a beat signal [equal 
to] at the frequency difference comprises means for sound 
ing the ?rst and second signals. 

8. An apparatus for urging the brain wave frequency of a 
user toward a desired brain wave frequency, the apparatus 
comprising in combination: 

a computer processor; 

[a memory which can be written to and read from the 
computer processor;] 

means in communication with the computer processor for 
determining a current brain wave frequency of the 
user[, which communicates with the computer proces 
sor]; 

a programmable timing generator operatively connected 
to and responsive to the computer processor [and] for 
generating a ?rst signal at a ?rst frequency and a second 
signal at a second frequency wherein [the] there is a 
frequency difference between the ?rst frequency and 
the second [signals] frequency and the frequency dif 
ference is between the current brain wave frequency 
and the desired brain wave frequency and is within a 
predetermined range of the current brain wave fre 
quency; and 

means responsive to the programmable timing generator 
and detectable by the user for producing an output 
corresponding to the ?rst and second signals. 

9. An apparatus according to claim 8 wherein the means 
detectable by the user is a means for sounding the ?rst and 
second signals. 

10. An apparatus according to claim 8 wherein the means 
detectable by the user comprises a means for generating a 
beat signal [equal to] at the frequency difference [of the ?rst 
and second signals]. 

11. An apparatus according to claim 10 wherein the means 
detectable by the user further comprises light means for 
visual detection by the user; responsive to the means for 
generating a beat frequency. 

12. A method for stimulating a user; comprising in com 
bination the steps of" 

determining a desired brain wave frequency; 

determining a current brain wave frequency of the user; 
generating a signal at a frequency between the current 

brain wave frequency and the desired brain wave 
frequency which is within a predetermined range of the 
current brain wave frequency; and 
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6 
producing an output detectable by the user at the signal 

frequency. 
13. A method according to claim 12 further comprising: 
repeating the steps of determining a current brain wave 

frequency; generating a signal at a frequency between 
the current brain wave frequency and the desired brain 
wave frequency which is within a predetermined range 
of the current brain wave frequency; and producing an 
output detectable by the user at the signal frequency 
until the current brain wave frequency is within a 
predetermined range of the desired brain wave 
frequency; further comprising: 

maintaining the signal frequency substantially equal to 
the desired brain wave frequency for a predetermined 
amount of time; and 

changing the desired brain wave frequency to a second 
desired brain wave frequency and repeating the steps of 
determining a current brain wave frequency; generat 
ing a signal at a frequency between the current brain 
wave frequency and the second desired brain wave 
frequency which is within a predetermined range of the 
current brain wave frequency; and producing an output 
detectable by the user at the signal frequency equal 
until the current brain wave frequency is within a 
predetermined range of the second desired brain wave 
frequency. 

14. A method according to claim 13 wherein the second 
desired brain wave frequency substantially equals the origi 
nal current brain wave frequency. 

15. A method according to claim 12 further comprising: 
repeating the steps of determining a current brain wave 

frequency; generating a signal at a frequency between 
the current brain wave frequency and the desired brain 
wave frequency which is within a predetermined range 
of the current brain wave frequency; and producing an 
output detectable by the user at the signal frequency 
until the current brain wave frequency is within a 
predetermined range of the desired brain wave 
frequency; further comprising: 

maintaining the signal frequency substantially equal to 
the desired brain wave frequency for a predetermined 
amount of time; and 

producing no output detectable by the user for a second 
predetermined amount of time. 

16. An apparatus for urging the brain wave frequency of 
a user toward a desired brain wave frequency; the apparatus 
comprising in combination: 
means for determining a current brain wave frequency of 

the user; 
means for generating a signal at a frequency between the 

current brain wave frequency and the desired brain 
wave frequency which is within a predetermined range 
of the current brain wave frequency; and 

means for producing an output detectable by the user at 
the signal frequency. 

17. An apparatus for urging the brain wave frequency of 
a user toward a desired brain wave frequency; the apparatus 
comprising in combination: 

a computer processor; 

means in communication with the computer processor for 
determining a current brain wave frequency of the 
user; 

a programmable timing generator operatively connected 
to and responsive to the computer processor for gen 
erating a signal at a frequency which is between the 
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current brain wave frequency and the desired brain 18. An apparatus according to claim 17 wherein the 
wave frequency and is within a predetermined range of means detectable by the user comprises light means for 
the‘ Current brain Wave frequency; visual detection by the user; responsive to the signal fre 

means responsive to the programmable timing generator quency. 
and detectable by the user for producing an output at 5 
the signal frequency. * * * * * 


