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About Aquarius
A Ad Y

Aquarfus Electronies is g small
corporation located on the north coast
of California, near the town of Men-
docino. We are not o commune, al-
though some of our workers live on
nearby communes. The company is not
communally owned, but everyone (re-
gardless of position) receives the some

wagas,

We have several advisors {medi-
cal, psychologica! and spiritual}, but
none of us ore doctors, psycholegists,
neurophysicl ogists, swamis or gurus.
Nor have we any intention of pretend-
ing to be. In the puges of this book-
let, we are krying to present a nutshell
account of the fleld of bralnwove

Qedback and our instruments. Ty

6rrelaﬁon section of this booklet is
mere thoroughly covered in our in-
struction manuals, each of which also
contgins ¢ long bibliography. We re-
commend that you purchase a manual
for a more complete infreduction.

We have g program of distribution
that is designed to allow individuels
with o minimum of copital to handle
our instruments. These are usually
people who happen to own one or more
of our instruments and are willing to
demonstrate them for @ small commis-
sion. We currently have no stocking
distributors.  Demonstrators send piles
of business cards so that when we re-
ceive an inguity floin thehn alea we
can stoaple their cards to the cataleg.
{See inside fronf cover,)

A few of our demonstrators also
conduct classes and individual training
in braginwgve control. In some cases
these teachers may express opinions or
speculations at variance from our own
(which is as it should be), so we want
it to be clear that our opinions and
speculations are limited to Agquarius
Electronies publications. As with dem=
onstrators, we staple the cards of tec-
chers in the vicinity of the oddressee
of this booklet on the inside front
cover.

- _/
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History
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The rormal waking consciousness
is but one of many possible types of
consciowsness.  This notion was first
presented to Western science in (902
by Psychologist William James. He
went on to insist that "No account of
the universe in its totality can he final
which leaves these other forms of con~
sciousness quite disregarded .

In the East, there has been a long
tradition of explorations inte the vari-
ations in consciousness = a tradition
which has preduced quite o few prac-
tical techniguas for such explarations.
Yet, because of a combination of cul-
tural and intellectual influences, the
deliberate investigation of "altered
states of consciousness” did not appeal
to Western science until recent years,
While Psychology has been developing
methods of probing the mind of man,
Physiclogy has been toking edvantage
of advances in electronic instrumenta—
tion to develop methods of menitoring
bodily changes. Together, these two
sciences are adding insightful know -
ledge to our view of the whole man.

Late last century, a British
researcher named Caton disclosed his
finding that the brains of menkeys ond

beirs generate electric currents that

/m_ry with arousal from sleep, decﬂh

expasure to light flashes, and other
such changes and stimuigtion. These
first experiments made use of o sensi-
tive (for the time) galvanometer, with
electrodes (slectronic sensors) being
placed directly on the surfaces of the
animals' brains.

In following decades, other work
of this type was performed on animals.
In 1929, o German medical doctor by
the nome of Hans Berger published
work in which the electro-encephalo-
grams (EEG = an electronic monitor of
brain currents) of humen Subjects had
been monitared from outside the head
by placing the electrades of hiz gal-
vanometer on their scalps. He ob~
served that these currents varied in
frequency and emplitude and bore «
relation to changes in consciousness.

Berger is credited with discovering
the alpha amd beta rhythms and with
relating them to mental states. He
worked with a variety of Subjects —
schizophrenics, manics, epileptics,
drug users, etc. — and with "normal"
people. While much of his work was
speculative in nature, it has largely
beet borne out by the subsequent
formal research of Lord Adrion and
others. Berger's primary inferest was
less in defining diseases than in under—
standing the curious relation between
the mind and body of man. In 1938,

while still actively at work, Hcp
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Berger was abruptly "retired" by the
Neazis.

Sirce that time, interest and re-
search in the rhythmic pulses of elec-
tricity generated by the brain {colled
brainwaves) have been gaining. Until
the last decade, this interest was
primarily in the realm of pathology.
That is, brainwoves were monitored
mainly to Tdentify brain tumors, epi-
lepsy, mental illnesses and other
disorders of the mind and body.

Several  independent research
projects conducted in Jopan, India and
America have pointed toward o corre-
lation between brainwaves and the
peaceful states of meditation fostered
by the Eastern disciplines of Zen,
Yoga, and their relatives.

Of these studies, perhaps the most
Qel‘alled und Interesting are those by

Qubiecf with Hans Berger's EEG rooy

{studies of Zen), by Anand, Chhing
and Baldev Singh {study of Raj Yoga),
and by Wallace (study of Transcenden=
tal Meditation}. In all coses the
meditators were found to generate high
emplitude, high percent/time alpha in
all lobes of the brain.  As the medita-
tive sessions progressed, the alpha
become louder, slower, and more even
and rhythmical.

Researcher Joe Kamiya pioneered
the synthesis of Western science and
Eastern  "raligious"  discipline in
studying the cbilities of meditators and
novices to conirol their alpha rhythms
through the fechniques of brainwave
feedback. Training subjects both to
enhance and suppress alpha inthe same
session, he found that: 1) meditators
and other internally criented people
iearned alpha control more easily than
externally oriented, analytical types;
2) Subjects found alpha enhancement
quite enjoyable, especially for exten-
ded periods, so much so that he socon
had a long waiting list of people eager
to learn alpha eontrel .

Other tecent EEG work has
included studies in attention, exirg-
sensory perception, creativity,
leaming, sleep ond the hypnagogic
state (woke/sleep boundary), hyper-
kinesis in children and adolescents,

meditgtion, psychalegy of music,

@snmaisu and Hirai and by Akishig\e

N

left/right hemisphere alpha synchroni-
zation, alpha synchronization between
people, and the effects end possible
replacement of tranguilizers,
sfimulants, coffee, tobacco, alcohel,
psychedelics and other drugs-

It is important to observe that in
bio-feedback the Instrument is a
passive menitor which the human uses
as an extended sense to bring the un-
consciovs workings of the mind/body
in line with self-imposed discipline.
There are no pulses injected into the
brain and the learning, although rela-
tively easy, Is not qutematic.

By leoming to suppress alphe,
you may discover an atteniion focusing
mechanism that you can centrel ond
strengthen. By learning to enhence
alpha, you may discover a way o re-
lease that focwsing mechanism and
relax into o calm, centered state. This
control is first leomad with the gid of
bio-electronic  sensing  insfruments.
Once leamed, howsver, your own Five
or more senses are sufficient.

/
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Definition

Brainwaves, like atoms, can be
defined; but what they actually are is
still @ matter of models, theories and
speculations.  To complete o general
picture of the subject of brainwaves,
we are sketching in some of the more
outstanding features of o currently
popular model. However, it must be
remembered thot all models lose their
accuracy where they gain simplicity.
Like a toy airplone, our model of the
nature of brainwaves conveys only an
approximation of the real article.

The cells that compose the brain
und the nervous system are called
"neurons." They resemble an uprooted
supling tree — o bulbous bedy with a
rootlike structure surrounding it, and
a thin trunk dividing into branches at
the end. There are millions of inter-
woven neurons relaying pulses along
complex circuits. The axon (see draw-
ing) of the neuron recsives electrical
stimulation from other neurons. This
charge is carried along the trunk of the
axon Yo the neuron body. When the
charge builds to a certain level, the
body sends u pulse of current out the
dendrites to waiting axon tips of other

neurons . )
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The broinwave patterns that are
sensed by EEG tools are the rhythm of
pulses fired by the neurons. When
nearby neurons fire their pulses synch-
renowsly, or "on the beat” with each
other, the EEG records show slow pat-
terns of high amplitude. When, on the
other hand, the pulses are out of synch
with each other, the EEG records show
fast patterns of low amplitude.

Brainwaves have been divided
{(somewhat arbitrarily) into four major
frequency {or pulse rate) categories,
named by the Greek letters, beta,
alpha, theta and delta. The term
Hertz (Hz) is used to indicate cycles
or pulses per second. Beta waves have
frequencies of more than 13 Hz (though
some writing defines beta as 1B 1o 30
Hz, leaving the band from |4 1o 17 Hz

@cm&d and referring to those oboy

(% Hz as the "very fast band"). Alpa
3

waves hove frequencies from 8 1o |
Hz, thata from 4 through 7 Hz, and
delta, less than 4 Hz,

Because brainwaves are called
"waves", it is easy to confuse them
with radio or light waves, that is, as
something that travels through spoce
according to the laws that govern
those phenomena. “Brain  rhythms"
might have been a better choice of
terminology, but the convention has
been set. According to a broad defi-
nition of waves, which includes ocean
waves, that's what they are.

As well as the temptation to liken
them to radie waves (and perhaps think
of them as carriers of ESP), there iz an
even greater temptation to think of
them as the states of mind themselves.
In fact, they are merely biclogical
parametars of states of consciousness,
amid other such indicators as galvanic
skin respense, heart rute, blood pres-
sura, anterior-posterior DC potential,
muscle tension, etc.
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Correlation
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We are all very familiar with the
old cliche of the one whe is undable to
see the Forest for the trees —unable
to get o general grasp of an overall
ideq becouse of Tnvolvement with its
particulars. In the case of brainwave
research, all we reclly have us yet 1s
a collection of trees. We can see
patterns in it, moke generalizations o-
bout it, but whether it is really o for-
ast — or o grove, or a jungle, or an
orchard, or something else — remains
ta be seen.

In our instruckion manuals, we
have ottempted to describe in some
detail a cross section of the research
which we are interpreting. Those who
ate interested in baving a clear un-
derstanding of the Ekrainwave field
might first read one of our manuals
and then use its bibliography te follow
this reading by research in the nearest
medical library. Given the limita-
tions of space, the inherent tree/forest
problem, and our knowledge, we will
try to sketch in o broad overview of
the subject.

The four besic brainwave frequen-
cy ranges are loosely associated with
the follewing:

-~
beta

anxiety - focussed attention (porkicu-
larly visual} - long aftention span
{with exceptions} - the octive mods -
yang - outwardly directed attention -
use of the rational mind and senses -
schizophrenia end mania - o generally
high level of activity and invelvement

alpha

a relaxed stote of mind - the passive
mode - recepiivity - yin - imwardly
directed attention - disuse of the ra-
tiongl mind and senses - alert inatten-
tien - short attention span (with ex-
ceptions) - psychoses - a generally low
level of activity and involvement - re-
ceptivity to ESP

theta

dreaming - ceceess to unconscious ma-
terigl - creative inspiration {and per-
haps many scientific discoveries) -
anger - "visions" (from wrathfu! to ec-
static) - very deep meditation - recep-

th to ESP
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delta

dreamless sleep - newborn babies (who
vascillate between slow delfa ond su-
perfast heta) ~ some mental or neuro-
physical disorders, {We are a little
unclear about the relation of delta to
consciousness as there iz less source
material to interpret.  Most wark with
delta has been in pathology. )

sleep

‘When the average person relaxes,
the largely beta range "activating
pattern” of wakefulness gives way to
alpha of medium omplitude {averaging
30 microvolts) at the back of the head
in the cecipital lobes (visual proces-
sing center).  As the relaxed, alert,
non-objective wakefulness turms to
drowsiness, the occipital alpha siows
down and becomes mixed with theta to
some degree. As the individugl passes
into sieep, the theto waves begin to
predominate and are mixed with |4 Hz
"spindle" waves, generally signifying
dreaming. As sleep deepens (and the
dreams give way to imogeless
thought}, delta begins to predominate,
and the spindle waves subside. In the
deepest slesp, the brainwave pattern

Qxlmosr exclusively delta. /

4 I
france

In general, hypnosis and trance
states do nof greatly alter the EEG
pattern. That is, trance stotes are of-
ten typified by befa waves. There
have been instunces of slow wave ac-
tivity raported in trance, but other re-
searchers than' those raporting have
postul ated that the subjects had fallen
into nermal sleep. Through the use of
rather extreme feedback techniques,
however, researchers Galbraith, Lon-
deon, Hart, et al., have demenstrated
that susceptibility to hyprosis can be
increased by leoming frontal alpha
control ,

meditation

Studies conducted in the Orient
and the Cecident have revealed that
meditation of the schools of Zen and
Yoga and their relotives produce high
amplitude alpha activity. The alpha
has been ohserved to decrease in fre-
quency and to Increase in amplitude.

When the normal person relaxes,
alpha from the occipital region ap-
pears on the EEG. This alpha activity
generally has @ mean amplitude of a-
bout 30 microvelts. When the Zen
and Yoga practitioners wara chserved,

r\he alpha appeared in all lobes of 1W

@Jir‘l, not just the oceipital. The ol -
pho wos quite even and rolling, with
few or no lapses into bete, and it had
aomplitudes approaching 100 micro-
valts,

blocking

Another davice used to distinguish
states of consciousness, besides the
direct measurement of frequency and
amplitude, is the phanomenon of alpha
blocking. If a person, normally re~
laxed and producing average cccipita!
ulphu, hears a click wr is exposed to a
flash of light or some similar stimulus
his alpha will give way to beta for o—
bout 20 seconds. The next time the
stimulus s presented, the blocking
time will be shorter. This process
continues until there is no blocking
whatever,

In Zen, the blocking Hme started
and remgined of obout two or three
seconds. There wos no initial attach-
ment to the stimulus, and no "deof
ear" tumned to it later. In the case of
the Yogis studied, there was ro block-
ing from the outset,

This may be on indication of ene
of the differences between Zen and
Yoga — in the former, meditation is
conducted with the eyes open and un-

Qucfured receptivity to environme?

@ua”y a blank wall) is mainl‘uin%

in the latier, fhe eyes are closed, of-
tention is turned completely within
ond the physical senses are rotally ig-
nored.

Blocking hos alse been used to
distinguish the theta of deep medifa-
tion and of drowsiness. The Zen mas-
ters and their oldest monks who were
studied exhibited theta activity at the
deepest stage of meditation. When
presented with a click, the theta was
blocked for a few secends and spon-
taneously reappecred. In the case of
a drowsy monk, the theta he produced
was permanently blocked and replaced
by alpha, that is, he woke up und re-
sumed meditation.

ESP

The subject of extra sensory per-
ception has been receiving o growing
inferest ameng the scientific communi~
ty recently. While there is some doubt
as to whether ESP itself is o wave phe-
nomanon, there appears to be evidance
that it is related closely with EEG al-
pha activity. Resecrchers in ESP ot
the University of Virginia School of
Medicine have reporied that receptivi=-
ty to ESP is gssociated with slow alphe
wave activity, while the mental focus-

Qg required to recognize the input




gquires that the alpha frequency spea
up semewhat .

Dr. Stanley Krippner and Dr.
Charles Honorton, researchers at the
Malmonides Medical Center in Brook-
lyn, have added a self-evglugtion of
internal staies to the measurement of
alpha activity, On ¢ scole of 0 1o 4,
Subjects rate their attention from "nor-
mally alert and aroused" to "internally
directed gttention". The better ESP
scores were obtalned from those who
had a high percent/time alphe activi-
ty and aiso o high degree of internal
direction fo their attention. These re-
searchers are also using brainwave
moniforing and feedback to study the
theta frequency range in connection
with ESP. (See Anulyzer Accessory
section, Jean Mayo's light disploy.)
As it has long been observed that there
can be strang ESP experiences in drea-
ming, fraining in the cultivation of
theta waves may well prove to be use-
ful experimentation.

theta training

Resegrch studies invelving broin-
wave feedback cultivation of theta
waves are still only beginning to be
published. Aside from feedback, the-

ta waves have been found to conelagle

erecming, a few minutes at the ev

&a Zen master's meditation (not

monks' meditetions), and moybe crea-
fivity. Dr. Elmer Green and his co-
workers have been studying the inci-
dence of theta activity in o variety of
pecple. lt is possible that theta relates
to intultional creativity, to seeing vi-
sions, and to sclentific discoveries. The
relation between feedback-cultivated
theta, thets induced through other
techniques (such as Zen), and natural-
ly occurring theta is yet nebulous.

The frequency response of the AL-
PHAPHONE headset and ALPHA-
PHONE besic e.e.p. is contoured to
cover the alpho-theta range.  Using
the instruction record as a guide, one
can use these instruments to recognize
and cultivate the theta sound, The AL-
PHAPHONE brainwave analyzer has a
period measuring filter and will ac-
curately detect thets. One can set
it so that only thete waves activate
the tone, or so that only theta turns it
off. The PERCENT/TIME METER will
indicate the amount of time spent in
theta, averaged over one of hwo time
constants: 2 sec. and 5-1/2 sec.

hyperkinesis

Considerable attention has been
turned toward a learning and behavior

in
the earlier part and not in most of D

é"hypeﬂdnesis" or “hyperacﬁvifyﬁ
Thought fo be a disorder of the inhibi-
tory mechanisms in the central nervous
system, it results in the Tnability to ex-
clude irrelevant stimuli, ¢ generdl
lack of ability to concentrate, and @
persistent restlessness. This problem
hgs been raceiving so much gttention
becouse o frequent treatment for it is
the prescription of amphetamines, held
to be among the most dongerous and
abused of drugs.

Through  brainwave  research,
Tarangth Shetty of Boston City Hos-
pital found that he could predict
which students would respond favorab-
ly lo amphetgmine treatment on the
bosis of EEG, Those whote alpho in-
cregsed after the injection of ampheta-
mines improved in leaming ability and
calmness., Those whose olphg did not
increase became talkotive, sleapless
and restless, which is typical of the
drug in normal adults and non-hyper-
kinelic children. There is yet unpub-
lished work in preparation in other
parts of the country aimed at training
hyperkinetic children to increase their
alpha generation by way of brainwave
feedback .

Increase in alpha deesn't seem to
be the whele story, however. The
Reverend George von Hilsheimer, Su-
perintendent of the Green Vailey Resi-
dential Treatment Center, Cronge

Qoblem found in schoolchildren kno?

City, Florida, found that some oF'rh/e

(yperkineﬁc children generate pre-

dominantly alpha, with sleep associ-
ated |4 - 16 Hz "spindle" pulses in the
EEG.

Rev. von Hilsheimer's postulation
is that these students are entering the
hypnagogic state (wake/sleep bounda-
ry) as on operanfly conditioned re-
sponse to stress,  Working with an AL~
PHAPHONE headset, he found that
"successful trgining of naive and un-
aware  subjects to produce wlphg
rhythms on signal coan readily be de-
monstrated.” {won Hilsheimer, "Some
simple techniques in biological and
behavicral feedback", 1971.)

Initially assuming that increcse in
alpha generation would lead to a de~
crease in stress and improved behavior,
von Hilsheimer found that adolescents
who have some variation of idiepathic
brain dysfunction and have large
amounts of natural dpha activity
learn to increase alpha generation with
no difficulty ond with ne change in
behavior, Following a report of Stern,
et af (1961}, he trained his students to
suppress alpha with the eyes closed. |9
of 21 students learned to suppress alpha
in six 10 minute troining sessions. Suc-
cess was defined as complete suppres—
sion of alpha for 15 minutes. OF the
19 successful alpha suppressors, 15 de-
monstrated significant increase in at-
tention span, measured by formal rests

Qurirhmeﬁc and grammar. )




attention

As a general rule of thumb it can

be said that beta woves are
predominant  during strong  sensory
attention,  Alpha waves tend ta pre-

dominate more during perfods of diffuse
ingttention or when the attenfion is
non-sensory and furned inward.

There have been several studies at
the UCLA Broin Research Institute
which have dealt with the obilities of
monkeys to solve gome problems under
conditions of simulated space flight.
The monkeys generally performed het-
ter (made the correct fie-tac-tos
choice or pushed the button of the
right color) when their brains were in
the beta range.

Dr. Themos Mulholland  has
assembled an attention correlated slide
prejection system bused on a broinwave
filter~computer. In one mode of opera-
tion, beta activity couses the image to
be projected. If the subject skips into
alpha, the imoge disuppears. He has
suggested that this device may be used
as o trainer to increase the attention
span {by learning to hold the image on
the screen for longer periods or by
learning to generate stronger beta

\

activity.)
\- /

( Recent studies in attention seem to Y

indicate that strongest attention isn't
necessarily accompanied by pure bety
activity, Perhaps it is that a mixture
of alpha and beta in some proportion is
conducive to the strongest attention.
We have assembled the brainwave
filtering and percent/time switching
circuitry necessary to perfarm experi-
mentation on EEG and cttention with
slide projection or other feedback
display. These instruments are de-
scribed  in  the ALPHAPHONE
brainwave analyzer accessory section.

imagery

In o report published in England
in 1960, Kenneth Slafter suggested
that there is o marked difference be-
tween the EEG records of "visualizers”
and "verbalizers". He found that those
whase thinking is primarily In pictures
tend o generate less occipital lobe
alpha then those whose thinking is
primarily in words.

Most people are mixtures of the
two types anduse pictures and/or words
ta think, depending on the situation.
When asked to recall on image or per-
form o task of thought that requires
visual imagination, one's alpha will
generally give way to beta to some

@gree. Slatter noted thot men:al\
imagery did not block alpha to the
same extent os visual ottention to the
outer world, except in o few rare cases
of visugl imagination. He also sub-
stantiated the report of Shipton and
Grey Walter that there is a |12 Hz
rhythm thet eppears in the EEG during
adept visual recall and imegination,
While technically within the alpha
range (8 - |3 Hz), this rhythm s not
considered an alpha wave. We
currently know of no formal attempts
to cultivate visual imogination through
narrow band 12 Hz feedback, but
consider the prospect interesting.

We meke a tungble version of the
ALPHAPHONE broinwave anal yzer
which is copable of monitor, record
ond feedback work with specific
frequencies, such os the 12 Hz rhythm
ussociated with visual imagination.
See anolyzer accessories.

4 .
Speculation
N %

We maintain  a correspondence
with professional ond amateur brain-
wave researchers wha ore using our
instruments to further the general
grasp of the nature of consciousness.
Frem this correspondence, from the
professional journals and from aur own
investigation we see o lotof interesting
questions emerging. Most of these
guestions have yet to be answered in
any complete way. Some of them are
clearly arecs of research for medical
professionals. Others are areas where
many amateur experimenters are fruit-
fuily working. As the results of various
research projects reach wus, we'll
modify our literature to include the
new information.

Meditation

Does the alpha produced in the
frontal lcbes correlate with meditative
states? (apparently so}

Does a correlation of frontal
alpha with meditaiion meon that
leamning to produce fromtal alpha is
the same os learning to meditote?
(not necessarily but the results are

we resting) /
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alpha/theta measurements to gauge
their students' progress? {some do}

De different glectrode placements
"work" better for different pecple in
leaning to meditate with bio-
feedback 7

Does synchronizing left and right
hemisphere alpha «id centering?

What disciplines (Yoga, Autogenic
Training, etc.} are useful complements
to broinwave feedback training ?

Attention

Alpha production correlates with
inattention in some people. Can alpha
be used us an alertness alarm (for truck
drivers, pilots, etc.)?

Does leamning to suppress alpha
for extended periods leed to on in-
creased gttention span?

Can some hyperkinetic children
learn to improve ottention through
alpha suppression ? (yes}

In other hyperkinetic children can
training in alpha enhancement improve

Cenﬁon and learning skilis?

Could teachers of meditation u;

siological correlates of attention lead
to the development of « practical
attention-correlated teaching device?

Can megsurement of brainwoves
allow us to leam when we arebest able
to pay attention and when least?

Can we moke more effective use
of our talents and resources by learning
to sense our natural rhythms?

Could art schools use narrow band

feedhack of 12 Hz brainwaves to Foster
visval imagination?

Relaxatlon

Con glpha training help an uptight
businessman relax?

Can qipha training relieve tension
headaches ?

Is it possible to overcome insomnia
through brainwave feedback ?

Drugs

What effects do various drugs have
on brainwaves?

\
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( Can further research infe the phh

particular drug affect one's ability to
contral brainwaves?

ls it possible to use broinwave
feedback as o meaningful substitute
for druguse?- (some do}

Do people who cre “healers”
exhikit unusuel brainwove patterns?

Can psychosomafic disorders be
treated with brainwave fesdback?

Can healers "preject” alpha onto

one's brainwave pattern and thus relax
him?

Is parietal lobe feedback useful in
treating mental illness?

ESP

Are speciol broinwove pattems
generated by people engaging in
psychokinesis, precognition, clair-
voyance, etc.?

Ifso, does learming to generate
those special pattems aid in leaming

_/

the related poranermal skill?

( How does the influence cf}

J/

/ Would cultivating the |2 b

with  visual
"sending" ESP

brafnwave  associated
imagination gid in
informgtion ?

Are the bralnwaves of people who
are  telepathically  communicating
synchronized?

Would synchronizing brainweve
patterns with someone through tandem
cnaleg feedback foster ESP experi-
ences?

Is internal centering of attention
necessary to telepathic reception?

Epilepsy

If  epileptic seizures con be
diagnosed and detected by brainwave
measurements, can epilepsy be treated
with broinwave feedback ?

Music

Do different kinds of music affect
your broinwaves differently?

How obout modulating musical
tones with brainwaves ?

Are brainwaves themselves a kind

af music ? J




~

How do emotions affect brainwave
patterns ?

Emotions

Does learning to contro! hrain-
waves aid in controlling emotions?
Daes it aid in releasing them?

Are anger and creativity (both re~
lated to theta woves} interchangeckle
in some people? Can onger be con-

verted into creativity 7

-

The EEP

We make twe types of brainwave
feedback  instruments: "analeg®
{qualitative) and "digital" {quontita-
tive). The ALPHAPHONE headset and
ALPHAPHONE baslc e.e.p. are
onalog instruments; that is, they
present a musical warbling sound that
corresponds to the actual fluctuations
in your braoinwave pattemns. This
warbling sound contains much qualita-
tive information about the brainwave
signal that is lost in a straight on/off
approach {regardless of the computing
technique) .

Qualitative instruments such aos
the heodset and baosic e.e.p. will tell

you what kind of brainwove you urj

16

generafing and what subtle sound
changes it undergoes os your conscious-
ness changes. They will not tell you,
in nbmbers, how much of the time you
are generating a given brainwave
category.

The ALFHAPHONE broinweve
analyzer may be used as an analog
EEP, but its primory volue is o5 @
digitel /quantitative  tool. It  wll
quite accurately determine the per-
centage of time youspend in any given
brainwave categery and will simul-
tenecusly feed back and record this
information in several ways. It uses a
zero cressing detector and  peried
measuring filter in combingtion with
peak amplitude measuring circuitry to
determine brainwave type and exclude
noise end muscle artefacts.

This method is not to be confused
with low cost amplitude filters which
claim to yield percent/time data but
really are just os satisfied to call your
eye-biinks alpha as your brainwaves.
If low cost is o naecessity, it is for
better to stick with a good quality
AM-FM encephalophone than to use a
misleading percent/time instrument.

" The ALPHAPHONE
basic e.e.p.:

$80.

— is not a kit; comes completely wired and tested.,
— has an AM-FM preamplifier of exceptional durchilite.
~ haz minimum circuit nolse [less thon 5 microvolts peck to paak).
= Includes electrodes, batteries, headbond, cream, printed
recorded Instructions, one year warrantby.
— affords choice of awdic

transducer: haadohanes, seakar amplifier,

tope recorder, FM audio |::||'<_'ril‘=-.'r afc,

L 8
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Circuit

The ALPHAPHOME® haodset wos
the First EEP to use o headset design
Meww, Agquarius Electronics presents a
newt first — the ALPHAPHOME® basic
— the first seenomy. EEP to
havwe an AM-FM, low nolse circuit os

wall as o low pr
To bulld the ALPHAPHOME bosie
&.8.p., wa storted with the some low

noise preamplifier wed In the ALPHA=
PHOME headset.
ess than 5 microvolts peak to

By "low noie” we

mean

o

e

o

~

peale noise (much less than that in
terms of "RM3" noise). Having buidlt
auite o few heodsats using this pre=
| I yipped them all

re wre of its re-

ts reliakility

- af daily use lond gat

Juaran e

wtruments back For repair].

Since we had alrecdy trimmed the
price of the heodset to the bone, we
had ta trim away some of the headset's
convenianes fo come up with a lower

companion  instrument

good quolity, albei

priced
subetituted a
box for the heodsst's

plain, plestic

gwpansive sarphones. We took out the

eir reloted elrcuit-

output jocks and
ry. Wa took out the speokers (o5 most
people either have their own or can

the
8,

buy  tham chaaply) Wa

el

comganents out on o an esgiy-to-
square boerd, thus avoiding the prob-
I

lems cowsed by exireme minioturizo-
I..:.:

What we dida’t cut oway was the
qualtty of the essenticl Ingredient—
the low nolse, AM-FM preamplifier.
The rasult §s .o fine and wieful EEP for
only $80, better known fo some o
g

The regson we nr::';i"n'l': chose
the headset design, ond still prefar it,

is that it ollows maol

lity 1o the user.

e

=

~

The shorter electrode wires move with
the head, cutting down on artefacts
caused by jigygling or bumping them,
As well, their shortness cufs down on
alpha-like warbling caused by move-
ment through the earvth's magnetic
field. But, for the difference in
price, many feel it is worth it to use
the basic e.e.p. ond sit still.  Cer-
tainly, if anything is to be sacrificed,
it should be the mobility and nof the
circuit quality.

Output

The ALPHAPHONE basic e.e.p.
is shipped completely assembled and
inciudes electrodes, baotteries, head-
band, electrode cream ond printed and
recorded instructions. It does not,
however, include headphenes or other
audio transducers.  These must be
provided by the user.

The output for the bosic e.e.p.

is a mini-phone jock. This is
compatible with  tronsistor  “radio
accessories. I you are going to use

headphones with a stereo phone plug
you will need an adapter to reduce to
the smaller mini-phone jock., We stock
sevaral audic output accessories for
the headset which are useble asprimary

-

J
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outputs for the basic e.e.p. See
headset accessory section.

Eoch of the vorious methods of
transducing the audio signal bhaos its
pecul iar advantages and disadvantages.
The NOVA-FONEM egrphone hangs
lightly on one ecr and is easy fo carry.
The REALISTIC™ speaker/amplifier
magnifies the sound so that several
people can listen and so that nothing
but the electrades need ba worn on the
head; this device is useful in describing
brainwave sounds to others.  The
AQUARIAN FM transmitter broadeasts
the broinwave sound to an FM radio
with the least bockground whine of any
FM tronsmitting component we have
tested. Headphones which dompen
sound are useful in excluding traffic
ond street neises from your meditation.
Hearing cid type earpieces (used with
tronsistor rodios) provide maximum
portability at minimum cest.

stereo plug to mono adaptor
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f/'the; ALPHAPHONE headset :\

$140.
a

$150.

is complerely self-contoined ond pertoble.

is the original EEF headset.

is pockaged in a high quality poie of earphones.

has twe audic cutputs, ane which cuts off the feadback sound.

has an FM output for recording and later anolysis of EEG signal .

has on EEG owtput for direct analysis of EEG signal.

comes In two versions: ona with tane control, one without.

includes everything necessary for use: headset, electrodes and
headbard, electrode creom, batteries ond Ffinfzd.-""eccu‘ded
instructions .

.

0

The ALPHAPHOMNE headset is
more than a basic encephalophorne. It
is o completely self-contained and
mintaturized brainwave feedback and
menitor instrument, part of o growing
system of complementary instruments.
Today's ALPHAPHO NE headset is o
rugged yet refined descendent of the
ariginal ~ headset encephalophore —
the Model 10l ALPHAPHONE headset.
It 1s & corefully wired tool that has the
batteries and solid stete circuitry In
the earphone shells to keep the center
of gravity low. Most of our competitors

still use the box-on—top design, which |

we discarded in 1970 because it-fakes
the unTt topheavy.

The experimental designs possible
with the ALPHAPHONE headset are
not inany way limited tosimple analog
feadback of the brainwave signal. lts
four output jacks provide a means of
connecting to another ALPHAPHONE
headset, on accessory amplifier or ear-
phone, an oscilloscope, a  tape
recorder, an FM transmitter, o chart
recarder and other similar accessories.

Despite oll  this  professional
versatility, the ALPHAPHONE hegdset
is a convenient personal centering aid.
It s eosy to carry and to wse. While
many accessories are possible, none
are needed. Its low price beats any
mode! of similar qualify.

- J/
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As with all aur instruments,  each
and every ALPHAPHONE headset is
100% foctory tested to meet specifica~
tions and guaranteed for one full year.

Output Jacks
and Accessories

The output jocks on the ALPHA-
PHONE headset are miniature phone
jacks — the same type commonly used
on transistor rodies. The corres-
ponding plugs are availoble of most
radio shops. Below are descriptions of
each jack's uses. i

EXT A and B

The EXT A and EXT B jacks are
wired in porallel with the ALPHA-
PHONE hegdset's earphenes. They
make the sound heard in the headset
availgble 1o an  extemal headsef,
speaker famplifier, tope recorder, or
other monitor.

The EXT A fack contains a switch
so that inserting a plug will cut off the
feedback sound in the hecdset, useful
in non-feedback meonitor/racording.

The EXT & allows both feedback
and audio monitor/record possibilities,
useful in demonstrating the headset’s
sound to cthers. The output impedonce
of both jacks is 8 chms.
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The MOVA-FOME™ earphorie ks
a light, pocketcble earpiece that
hengs on one ear, |eaving the obser-
ver's honds free. Includes pt:h:h card
with opgropriote mini-phone plug for
connecton to either heodset o basie
§4.

[ -5

The AQUARIAM FM fronsmiter
bolte directly to the heodset ond will
broadeast the brainwave sound (from
gither the heodset or bosic e.e.p.) to
any neﬂrh}l ['E'I:I'I:I H.] FM redic. It
unigue odvantage Is that it ollows o
way of amplifying the sound while
providing isolation end mointeining
Subject mobility. 120.

/

The REALISTIC'™ specker/ameli-
fier is o bottery powered fronsducer
that allows many pecple to heor the
braimwave sound.  This is especially
useful when instructing in broimwove
contral and demonstrating brainwove
$10.

sounds.

o

S
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When the situation demands thot
the headset's output ke recorded or
amplified by AC powersd equipment
(& situation rarely encountarad in nor-
mal wsa), the best wlution is the Mod-
el 501 AQUARIAN photon coupler.
This wnit provides tha necesary iso-
lotion #o  insure opainst electrical
shack and the necessary 60 Hz filtra-
tion to eliminate powerling noise.
(We provide specially equipped photan
couplers to those aress of the world
where P-crw:rl Ine nolse Is 50 HZ.}

While the AQUARIAN photon
coupler s primarily Intended for use
with Hhe EEG autput, 1t can also be
used with the FM, EXT A or EXT B
sutputs.  This is especially valuable
where recording of different kinds of
dato ot the some Fime requires the use
of multi-channel line operated equip-
ment.  Simultanecusly iseloting twa
outputs would, of course, require twao
photon couplers.

The Model 502 photon coupler is
the sgme a5 the Model 501 except that
it contgins g booster qrnpﬁnzr.. This
may be used in all of the obove oppli-
cations, but its primary purpose is to
serve o5 a link between the heodiat's
EEG output ond the
analyzer's EEG input.

brainwove

N o




-

Tandem Use

A wire with a mini-phone plug on
each end con be used by two people
wearing ALPHAPHONE heodsets to
hear each other's brainwaves. If the
EXT A jocks are used, each will hear
only his partner's brainwaves. If the
EXT B jocks are used, the brainwaves
of both people will be heard by both
pecple. By wsing a “Y" connector,
the brainwoves may ke both heard by
both partners, and recorded on ¢ cas-
sette recorder.

FM OQutput

The FM output provides positive
S=volt pulses from a low impedonce
source that is in synch with the vol-
tage controlled oscillator (and there-
fore with the brainwave signal). This
FM signal is not as clearly intelligible
to the humun ear as the AM~FM sound
heard in the heedset, (which you can
ohsetve by plugging earphones into the
FM fock), but it is useful in technieql
recording ond telemefry applications
where amplitude modulation is nof de-

~
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of such a nature that technically ac-
curate recordings may be made on in-
expensive recording equipment, such
as a battery powered cassette recor-
der,
headset, the FM jock must be isolated
from AC powered equipment.)
combination, a cassette recorder con-
nected to the FM oufput of the AL-
PHAPHONE headset, could find ap-
plication

equipment in the laboratory to sert out
ence,

ding the FM signal is the ability to se-
of a lengthy experiment for chart re-
other analysis. If the AM-FM and FM
signals are synchrencusly recorded, the
former may be used to find the interes~

information for analysis.

an ALPHAPHONE hsadset or an
ALFHAPHONE brainwave analyzer for
recording, you need the following:

~

The signal from the FM output is

(As with all outputs from the

This

in medical ond research
les. Recordings could be made in
field, leaving the bulky anglysis
signal ot the oparator’s conveni-
Another advantage of tgpe recor-

only the more interesting segments

ing (which iz quite expensive), or

sections and the latter to provide

Te uwse the FM output signal from

J

\.

~

I} an ALPHAPHONE broinwave
onoiyzer (Model 100l4) or an
ALPHAPHONE headset (Model
1024 or 1027).

2} o Model 600 pulse forming
netwark  (which improves the
waveform of the FM outpur for
best recordings}. — $I5.

3) a battery operated tape recor-
der (or o Model 501 AGUARIAN
photon coupler connected fo a
powerline operated tape recorder.
Suitable recordings may be made
with battery powered cassetie
recorders, ofien costing as low as
$30. Powerline operated tape
recorders may have less "wow"
and "flutter," however, and would
be preferchle in critical applica-
tions. The cost of the Model 50!
AQUARLAN photon coupler s
$75.3.

4] o Mode! 810 calibration
oscillater. At the push of a
buton, the Model 410 produces an
accurate  synthetic  brainwave
signal, 40 microvolts in amplitude
end 10 Hz in frequency (¥ 5%).

/
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At the beginning of each recerding
session, the Model 610's three clip
leads are aticched to the EEP's
electrodes with the EEP's controls
set to the values to be used during
the recording. The Model 810'
signal is recorded for a few
moments to previde o reference
tone so that later when the
recording is played back and de-
modulated aecurate frequency and
amplitude measurements con be
made .

Ta recover the EEG signal from

the FM recording, you will need:

I} o tape recorder
2) o Mode! 620 Demodulator

The demodulater decodes the FM
signal and re-convertsit hack inte
an EEG signal. The Madel 620's
output con drive the ALPHA-
PHOME brainwave analyzer's EXT
EEG INPUT diractly so the
recorded brainwave signals can be
anglyzed, |t will drive a 4.7k
ohm load bypassed by .2 micro-

farad. Thus, it can ecsily supply
signals to olmost any chart
recorder or oscilloscope. While

the output amplitude of the Madel

./
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620 will vory (depending en the
settings of the EEP's SENSITIVITY
and TONE controls at the time of
the recording), it is generally
comparable to the EEP's EEG
QUTPUT signal amplitude . in other
wards, the devigtion which is most
comfertehle for listening fo one's
brainwaves with an EEP is about
vight for recording FM  signals.
- §70.

Thus o complete recording outfit
would include:

— an EEP with FM output
— a battery powered tape
recorder
{at various prices)
and

- o Madel 600 pulse

forming nefwork $15.
- g Mode! 810 calibration
oscillator
— o Model 620
demodul ator $70.
$125.
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EEG

The EEG output provides a high
current, low voltage replica of the
brainwave signal without the cudible
tone. This signal is infended for use
with the AQUARIAN photon coupler,
as all of the present systems which
make use of it are powerlina operated.
The photen coupler insures against the
hezard of shock and eliminates powar-
line noise (40 Hz hum).

The EEG signal token directly
from the EEG output, or demedulated
from the EM output, is useful in many
opplications. 1t can be used to pre-
sent a visual display by plugging the
isolated signal inte a chort recorder,

oscilloscope, light show, etc, It can
be wused with suitable additional
circuitry  to modulate  electronic

musical Tnstrumants.

~

DISC ELECTRODES

PETAGE
COMNTREILED

AMPLITUDE
MOGILATOR

block diogram

CRSERVER

~

CRERVER |

i 4
aand A,=5%10 c:c::.:rs: AND anwr - )
i — GLIRIT auTeLT
ol _ B ]
EE QTRPUT Fih CAUTPUT
headphones,
battery pow-
501 or 502 202 6]0, i m ered tape
photon pheton ca'!bruflol’l recorder,
coupler coupler oscillator 501 specker/
| ;rOZ amplifier,
X 10014 FM audio
oscl]loscoper bty transmifter,
Ta lnwu ° battery powered AC efc.
analyzer tope recorder
chart L tape
recorder 50T or
ol -
osicd] analyzer playback FM telemetry [
aceessory . AC
imstrument | system transmitter
modulation Y faps,
sircuitry demodulator FM telemeiry audio
recelver acces=
osci!loscope, sories
chart recorder, demodul ator
brainwave
analyzer & its oscilloscope,
systems diagram accassary chert recorder,
system, efc. brafnwave
analyzer, etc.
27



The ALPHAPHONE
brainwave analyzer:

neeurately filters for beta, olpha, theto ond delto; uses zero crossing (£,°C) detector,
il | cvomel b:,- a periu-d megsuring Filter ll:u:. distinet fram a mateh or b-undan-i
filter) to yiald 2 53 frequency accuracy . Eoch cycle is megsured Individually.
can provide feedback for more than one brainwove category {2.g., tone on when
i &ither alpha or theta) by connecting outputs with o poteh eord.
cutamatieally rejects aretfacts and noise with adjustoble high ond low amplitude limits.
affers a chalee of five built-in oudio feedback modes —
1} AMALOG is the some AM-FM sound heard in the heodset and basic e.e.p-;
2) DIGITAL + tums on o steady tone when the chosen brainwave category is
daminant;
3} DIGITAL = tumns off the tone when chosen cafegory it dominant;
4) SWITCHED ANALOG + tumns on the ANALOG sound when chosan bralnwave
categery s dominank;
5) SWITCHED ANALOG = tums off the ANALOG sound when chosen brainwove
|:q+agclry is dominant.
will usa aither DIGITAL mode o turm on/off the saund from o battery powered tape recorder.
emplays PERCENT/TIME METER with choice of two fime constants (2 sec. and 5-1/2 sec.)
for a quantitative real time appraizal of brainwave octivity .
employs large lght emitting diodes for indicotion of ongoing broinwaove state with
anly ane cycle lateney (i.e., it follows Fast shifts in broinwave pattem).
has @ &0 Hz notch rejection filter and differential prcpmp-”'fiﬂj iy be used with
monepolar or bipolar electrods montoges.
has eategory autputs praviding low level logic signals for driving counting devices,
projecton systems, pereent/time ehart recording and Feedback systems, ere.
is enlirely self-contalned and battery oparated, Waighs only 13 pounds including batferies.

$450.

The ALFHAPHOME brainwave enalyzer is a real time EEG
computer designed for professional needs. |ts many inpufs ond
outpuls provide o link #a o tremendous varlety af recaording,
monitoring ond feedback instruments. It SWITCHED AMALOG
feature mokes Tr Ideal os & teaching instrument — through it
one con eozily leam to distinguish his own, individual broinwove
sounds and npp!y this kn:rwl:dge o am M—FM home trainer such
s the ALPHAPHOME heodiet or ALFHAPHOME bosic &.e.p.

It= EXT EEG inpur makes it o useful ocoesory fa conventlanal
laboratory EEG aquipment.

The ALPHAPHOME broinwave onolyzer is a3 innovative
teday as the ALPHAPHOME hecdest wos in 1970, As with the
headset, we expect to have many imitators but no peers.

Fi:]
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The digital filtering system used
in the ALPHAPHONE brainwave ana-
lyzer accepts, within o 5% error, all
signals within the chosen frequency
range. This is in contrast to "notch”
filtering which tends to heavily Favor
one specific frequency (such as | Hz),
to the gxclusion of others in the some
range. In spite of all its versatility
and accuracy, the ALPHAPHONE
brainwave analyzer i porteble and
bottery powered. At $450, it s
without doubt the best buy in serious
brainwave feedback tacls.

tunable analyzer

Some brainwave research requires
o tunable filter., For instance, there
is a 12 Hz brainwave gssociated with
visuglization.  ESP and meditation
have both been found to relate to
changes in one's alpho frequency.
One may generate 10 - 12 Hz brain-
waves in one state of relaxetion and
8 - |0 Hz waves in another. Also use-
ful to study is the border batween the
alpha and thefa ranges. To implement
research info subtle frequency changes
we gre now offering o tunable version

of the analyzer.

\.
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in standard ALPHAFHONE brain-
wave onalyzers, the edge limits of fhe
frequency sorting circuitry are set af 4
Hz, 8 Hz and |3 Hz. In the tunable
model, the limits are variable In | Hz
increments from 3 - 13 Hz, 5-15 Hz
ond 7 - |7 Hz respectively. This cus-
tom brainwave analyzer costs $&30;
F © B Mendocino. Delivery fs four to
six weeks, ARO.

The battery life of this and the
standard ALPHAPHONE brainwave
analyzer is well in excess of 100
hours. Since ail of the analyzer's in-
ternal circuitry is powered by two vol-
tage regulater circuits that hold the
power supply within 0.1% of constont
valtage, the instrument's cperation is
not affected as the batteries age
through their normal useful life. There
is a battery test switch which allows
the percent/time meter to indicate
battery condition.

~

~

ALPHAPHONE
brainwave analyzer
specificafions

ALPHAPHONE bralnwove analyzer
specifications’ for serfal numbers 125
and higher.

input sensitivity
40 microvolt input at 10 Hz yields [.5
valt output {+ 10%;).

equivalant input noise
Less than 5 microvolts pedk fo peak
measured with input grounded over a
15 second period.

frequency response
1+ 3 db for signals of 6 to 20 Hz {which
is fletter than response of basic
e.2.p./headset preampl ifier}.

&0 Hz notch filter

Notch refection filter, Preampiifier
response down ot least 60 db at 60 Hz.

noise threshold
Panei mounted control, adjustable from
0 to |00PR noise thresheld. It is linear,
+ 108. 100% noise threshold is 2.0
volts peck o peak {r 10%) Ffor signals
applied to the EXT EEG INPUT. Using
the internal preamplifier, this corre-
sponds to a 53 microvolt signal (¢ 10%)

(rlo Hz. /

4 )

artefact threshold

The artefact threshold control allows o
choice of two artefact thrasheld

values, high ond low;

high artefact threshold
High artefact threshold is 4.0 wvolts
{+ 10%) peak to peak for signals
applied to EXT EEG INPUT. Using
the internal preamplifier, this corre-
sponds to a 107 microvolt peak ta peak
{+ 10%) 10 Hz signa!.

low artefact threshold

Low artefact threshold is 2.5 wolts
(+ 10%) for signals epplied to the
analyzer's EXT EEG INPUT. Using
the internal  preamplifier,  this
correspends to a 67 microvolt peak to
peck (+ 1096} 10 Hz signal.

NOTE: both the NOISE THRESHOLD
and the ARTEFACT THRESHOLD have
disabling switches te allow user choice
of bypassing their cireuitry.

input impedance
The internal preamplifier (gnd hence
the INPUT) has an input impedance of
1 megohm, bypussed by .00l microfarad.
The EXT EEG INPUT has an input im-
pedance of 4,7 K ohms, bypassed by

Qmicrofurud . /
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accuracy of frequency

analyzing
The peried of each cycle of the input
signal is measured. There are three
frequency limits fo which each cycle 1s
compared: 4, 8 and 13 Hz. These
frequency mecsurements and compari-
sons are accurate within + 5% error.
The tuncble version of the ALPHA-
PHONE brainwave anaolyzer has
adjustable frequency limits, useful in
singling out specific frequencies. The
frequency limits are adjusteble in | Hz
increments. Their ranges are: 3-13 Hz,
5-15 Hz ond 7-17 Hz, respectively.
As with the standard broinweove
analyzer, the same 2 5% accuracy
applies.

common mode rejection

1001:1 or better for 60 Hz signals of
less than 0.5 volt peck to peak ampli-
tude. Measured with g 0.1 volt 10 Hz
test signal .
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Custom
accessories for
the brainwave
g

analyzer
onalyzer was designed to be adaptable

The ALPHAPHONE brainwave
to many professional situations through
the oddition of gecessories. Each of
the categery lights relates to an outpuf
jock. Thus with the same short la-
tency a wide vartety of counting, re-
cording and feedback instruments can
further ossimilate the brainwave sig-
nal. As needs in this grea vary, most
analyzer accessories are custom made
to suit individual requirements. In the
fol lowing, we would like to present an
idea of the possibilities end o picture
of some of the medules from which
custom accessories are mode.

Prices are oll F O B Mendocino.
Delivery times quoted ore A RO (aof-
ter receipt of order). All prices are
subject to change without notice,

NOTE:

In gteching equipment fo the
ALPHAPHONE brainwave analyzer,
observe that it is WELL connected to
the head. Some form of isolation MUST

~

M
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be provided between the subject and
any AC powered tools. Besides the a-
voidance of the dunger of electrocu-
tian, isclation must he provided to
keep 60 Hz hum from drowning cut
the weak brainwave signal. To elimi-
nate such problems as these, we use
optical Isolation, i.e.,a light emitting
diade — photo transistor coupled pair.
For simple isolation of an arclog sig-
nal, we market the AQUARIANY pho-
torn coupler — a one channel optical
isolater. For sophisticated Instrumen-
tation, using the category outputs, we
custom design the isolation into the
switching circuitry ond use as many
Channels o5 are nel:essury.

direct switching circuits

to contral AC
powered equipment with the ALPHA-
PHONE brainwave analyzer's category
output jucks. in addition te providing
isolation for this application, & high
power switching circuit is necessary to
convert the low level legic signals fo
usable voltages. The price for medular
isolator/switches with 10amp, 120 volt
switching capability is $150 each.
That is, $150 for sach channe! o be
isolated and switched, if ordered sep-
argtely. If more than one isolator/

It is often wuseful

\. J
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switeh is to be incorporated into the
same cabinet, the odditional chaonnels
will cost $40 esch. Thus, four chan-
nel switching would cost $270, etc.

AQUARIAN
percent/time
chart recorder

The AQHUARIAN parcent/tTme
chart recorder will recond on rolling
percantoge af tme
spent in each of the four brainmwove
frequency This
econsists of: 1) a Rustrok Four ehonnel
with one inch/minute

chart poper the

renges. Ingtrumant

chort recorder
chart speed; 2} four fa.ulnll-r'g eircuits:

and 3} four integrating circuits which

=

s

a5

- .

overooe each ol For {Ini'-.-'lng- the
recorder. In fypical use, the recornder
i uzed to keap track of percent/time
produc tion alpha
and theta.

Lising such on instrument, the ex-
perimantar con easily see the chonges
brought aebout through the presentation
ta the Subject of vorious stimuli ond
tasks ., As much of the subject of cor=
relation of brainwaves with stotes of
comsciousness is ewpressad in terms of
percenr;'ﬁme measurements, this is o
mest valuable tool. The four channal
parcan t/time chart recorder
$450, A depeait of $400 1z required
at the time of the order (to pay for the
Faritrak recorder). Delivery time is
four to six weaks .

of artefocts, beto,

costs

percent/time
switching circuits

Mary experimentol designs de-
mend minimum latency for feedback,
ond thus the brainwave analyzer's
output follows Wary Fast shifts in the
brainwove signal . A less labile signal
is reguired in other dcsigm. whare con=
stant on/off switching would be o dis-
fraoction to the subject or where Fead-
back is desired enly for high parcent;

time states. Our gpprmr.h is fo gver—

\
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age the output signal from the co'reg)
ry output jacks and relay this informe-
tion to varigble threshold power
switching circuits.

Using an instrument of this type,
the operator can choose the percent/
time level for a given frequency range
by adjusting a front panel control co-
librated from 0 - 100%. The instru-
ment's output is activated enly If the
percent/time exceeds the chosen per-
centage level. The circuit of such an
accessory would be divided into four
ports —iselator, Integrator (averager),
level defector and power switching
circuit could be built infe the same
instrument for $200 per channel. If
you choose not to order the recorder,
‘the cost of each integrajor/switch
channel would be $300 for the first
and $250 per additioncl in the same
case. The price for a four channel
unit without chart recorder would be
$1050. A four channe! unit with chart
recorder would be $1450. Delivery is
six to gight wesks.

isolated preamp

All of the dbove discussion of ac-
cessories assumes that the necessary i-
solation from AC power will be inser-
ted between the onalyzer and the ac-

. J
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cessary. There is, however, another
approach: we can isolote the EEG sig~
na! and run it to the analyzer's exter—
nal EEG input, thus circumventing the
built-in preamplifier. One meathod of
implementing this approach is to use
the ALPHAPHONE headset as the EEG
preamplifier and to use the AQUARI-
AN photon coupler as the isolater [see
headset accessories for information on
the photon coupler}.

Because the standerd Model 507
photon coupler has a fransmission loss
of about 75% it lowers the EEG ampli-
tude grough to significantly displace
the artefact end noise thresholds. A
special Model 502 photon coupler is
avallable with o booster amplifier ro
supply the analyzer with the signal
amplitude it needs for best results.
This is available for $100. Delivery
is six to efght weeks.

note:

If you decide to take advantoge
of this approach, you would have to
be sure that the analyzer Ts not unwit-
tingly connected to the unisolaied ac-
cessory boxes. |f this approach is ta-
ken, and thus if the accessories are
built without isolators, the cost of
sach channel on a typical accessory

36

would lower by $30.
\. _/

Jean Mayo's visual
feedback display

Jean Mayo is an artist and brain-
wave feedback teacher working in San
Rafoel, Coliformia.  Collaborating
with Dr. Stanley Krippner of the Men-
ninger Dream Loboratery, Maimonides
Medical Center, Brooklyn, New York,
Jean Mayo has developed o uniquely
pleasing visual feedback display that
uses the category outputs from the AL-
PHAPHOMNE brainweve analyzer, This
instrument, which Dr. Krippner is us-
ing fo further his now fameus study of
ESP and brainwaves, is constructed of

— J

4 )

hardwood and plexiglass with o light-
ing circuit. The edge lit plexiglass
sheets are drilled with mondala-like
patterns. The user sifs in front of the
instrument. The changes in brainwave
patterns are displayed s changes in
the colored patterns. The display is
very effective ond offers o good pos-
sibility to learn eyes open alpha and
theta control. Price for o four chan-
nel display s $250. Delivery is four
weeks. Price does not include requi-
site four channel switching circuit.

-

{something new

is coming)
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The problem of brainwave analy-

sis is not a simple one. |t requires
considerable training to visually inter-
pret the EEG tracings made by o chart
recorder. While auditory anclysis of
the EEG signals From an EEP {such as
the ALPHAPHONE headset} is con-
siderably easier to learn, 1t stiil re-
quires attention oand practice. It
should come as no surprise then thet o
computer would have some difficulty
doing something that is ¢ task for o
human brain.
' Computers are by noture stupid
and can only follow orders blindly.
The definitions of the brainwave types
that are programmed inte a computer
limit the meaningfulness of its cutput.
However sophisticated the equipment,
any computer onalysis of brainwaves
will have inherent limitatiens. As
well os its many strong points,. the
ALPHAPHONE brainwave analyzer
has such limitations and if you are
considering its purchase you shouid
understand them.

As a simplification, brainweaves
can be considered to have twe main
parameters; amplitude and frequency.

-
A\

Limits

\ _/
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The Tnitial preblem of brainwave ana-
lysis by computer is to provide o mea-
surement of these factaors.

Since brainwaves vary constantly
in amplitude, it is necessary to care-
fully consider what we mean when we
say that o particular brainwave signal
has some stated amplitude. One ap-
praach is to measure average ampli-
tude. The principal drawback to this
approach 7s'that most artefocts are
very high in amplitude while many
brainwave signals (especially beta
waves) are very weak in amplitude.
If their amplitudes are averaged, then
a great dea! of information is lost—
an cccasional eye blink can totally

distort the data.
4 N

Artist's rendering of EEG signal

N\r

Average Amplitude Megsurement

Peak Amplifude Measurement

\

les,
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Another approoch is to meaosure
the peak amplitude of eoch individual
brainwave cycle. In this way, a weak
beta wave will be accurately mea-
sured, even though it lies next to o
strong artefact. While this approach
still involves o stmplification of the
original waveform, it dees nel add
gross  distortion to  the simplicity.

Measurement of frequency can be
even more complicated than measure-
ment of amplitude. Brainwave signals
vsually contain a mixture of several
frequencies. While one frequency
will often dominate, there will nearly
always be small (and sometimes large)
portions of other frequencies mixed in
with the dominant frequency. The on-
1y reully accurate means of resolving
all of the component frequencies and
amplitudes are such technigues as
Fourier analysis.

Fourier analysis is an expensive
process that entails a large computer.
To provide the analysis in “real time",
i.e., at the time the broinwaves are
being monitored, is even more costly
than the usual procedure of recording
the data and analyzing it later when
computer time is available

Therefore, because of expense,
time log, complexity end bulk, Fou-
rier analysis is not accessible fo most
labs, elinics and so forth as

/

an analysis/feedback technique. \

A much cheaper way to approach
the problem of analyzing brainwave
patterns is 'notch' filtering.  This
technique, like averaging amplifudes,
compounds the inherent limitations of
simplification with undue distortion.

9% transmission

TR
brainwave fraquency

This type of notch filter strongly
emphasizes one natrow band of Fre-
querncies while suppressing others in
the same range. The arbitrary labels
for frequency ranges, such as 'ulphe’,
refer to brecd ranges, not single fre-
quencies. Thus, o filter which re-
sponds te an Il Hz signal much more
sensitively than an 8 or 12 Hz signal,
for exomple, would introduce too
much distorfien to be of practical use.

As well as the inngcuracy of
natch filtering, there is another prob-
lem with this technique. Notch fil-
ters tend to ring —they tend fo pro-
duce o false brainwave-like signol
when shocked by a fast rising, high
amplitude waveferm, such as an eye-

blink or a musele twitch,

.
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input
{large fast rising input signal)

Qutput
{ringing)

Above is an artist's rendering of the
type of ringing o sharp “notch' type
filter may produce. Every eyeblink
can tum into ¢ burst of false brainwave

signals.
]

This tendency, when coupled with
their fundamentaltly inaccurgte filter-
ing, led us to decide that building a
notch filtering brainwave analysis cir-
cuit would be too high a degree of
simplification in the interest of econo-
iy .

An ideal filter for frequency data
would respond equally well to all sig-
nals within a given frequency range
while rejecting everything outside that

1007

% respense

o 8 13 Hz
broinweve frequency

band. The device should alse allow
the possibility of filtering for any of
the four basic frequencies, not just al-
pha. To approach this goal, we are
using @ zero crossing (Z/C) detector
foilowed by o period measuring filter
in the ALPHAPHONE krainwave ¢nal-
yzer, The filter accepts all signals
within chosen range while rejecting
signals outside that range. The error
is less than 5%, e.g., the edge limits
for the alpha ronge are 8 Hz + 0.4 Hz
to 13 Hz + 0.5 Hz.

This methed yields information on
the dominant broinwave frequency
quite cccurately and quickly, and
provides that information in such a
way that it is instantly useable to ope-
rate- a wide variety of accessory
counting and feedback sysfems.

The principal limitation on this
fechnigue is that it provides dominant
frequency information enly. Ampli-
tude information is not taken into qe-
count. For this reason, we have sup-
plemented the period measuring circuit

\.

.
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with o peak amplitude measuring cir-
cuit as mentioned earlier. This is used
primarily to discord artefacts and
neise, The brainwave analyzer hos ad-
justable upper and lower amplitude li-
mits. If a siynal is foo strong or too
weak, it is thrown out, regardless of
whether it happens to be in the select-
ed frequency range.

The result is o tool that uses an
imposed definition of broinwave type,
i.e., a signal beatween certain fre-
quency and amplitude limits, to per-
form averaging and switching tasks.
The percent time meter averoges fre-
quencies over one of two several
second pericds to yield a running ac-
count of percentage of fime a certain
brainwave type is present, The cate-
gory outputs {which are insfantaneous
indicotors = not averaged) may be
averaged to build varigble threshoid
switching eireuits for experiments in
gttention, etc,

We are of the bias that frequency
and amplitude computing should be
done well or not at atl., Given the
alternatives (@ much cheoper methed
that is unsuitable and a much more ex-
pensive method thot is impractical for
feedback purposes), we feel that
pericd measuring s the best tech-
nigue. We de not feel that the simple

~

Qmerical averaging of amplitudes is

_/
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free enough from complications to be
of use, so have used oamplitude
measurement enly to provide definitive
limits of acceptance for brainwave
patterns. At the time of this writing,
we are in the final steges of develop-
ment of a new method of visual analy-
sis that provides both frequency ond
amplitude information in & way that 1s
both accurate and eotily understand-
able. As soon as that is perfected we
will offer 1.

switched analog

The Model 100}A ALPHAPHONE
broinwave  anclyzer's  SWITCHED
ANALOG feature overcomes one of
the major limitations of digital brain-
wave analysis: the loss of amplitude
information and subtle nuances from
the feedback signal. In this mode, the
analyzer's computer decides if the
fncoming signal is within the chosen
frequency ond amplitude limits. §f it
is, the computer turns on the AM-FM
analog representation of the brainwave
signal. In this way, both the frequency
accuracy of the digital mede and the
amplitude information of the analog

mode are preserved. )

.
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EEG in space

NASA uses a zero crossing
detector (Z/C) with a period measuring
filter and @ percent/time chart recordar
to monitor brainwave activity on
manned space flights. They report:
"“The Z/C technique is the most rapid
computer technique operating with
acceptable real time; consequently it
is the lowest in cost since It also lends
itself to a variety of small, compact,
inexpensive computers. . .Despite the
problems inherent in ihe simple Z/C
analysis (ingbility fo use poor quality
records such as those derived during
eating), fhe method in combination
“with cur standard deviation critericn
has provided extremely high resolutien
of the subject's state of consclousness
as recorded during the flight. ... The
benefits of this anelysis ore further
demonstrated by fts ability to classify
extremely light sleep (for example,
that occurring between 08:00 ond
10:00) which is classified as "eyes
closed but awake" by routine visual
cnalysis. These facts., .have provided
the electroencephalographer with a
quantitative tool heretofore unrealized
in the clinical evaluatien of EEG's."
{NASA SP-5078m, U.5. Government
Printing Office, Washington, D.C.,

20402, $2).
/
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\Pream plifier

~
The

)

All of our three primary instru-
ments, the ALPHAPHONE headset,
the ALPHAPHONE basic e.e.p, and
the ALPHAPHONE brainwave analy-
zer, share sssentially the same pre-
amplifier. The excepfion to this is
thot the enalyzer preamp has bean
modified to have o flutter frequency
response and to contoin a 60 Hz notch
filter to exclude powerline noise.

One of the main features that sefs
the basic e.e.p. and headset apart
from other instruments in their price
range is the low noise AM~FM pream-
plifier that the instruments share. Most
{if not all} of the currently available
low cost EEPs modulate either the fre-
quency or the amplitude of the in-
ternaily generated tone, not both.

The difference between AM-only,
FM-only and AM-FM modulation is
important to understand. |t can make
the difference between whether or not
the Instrument is understandable and
useful . In the classical paper on EEPs,
Peter Stewart, William Belcher and
John Morris report on their findings
with these three approaches (EEG ond

4&){ conclude that: "The sound of fh)

oufput from the EEP (encephalophone)
when brainwaves are fed inte it is dif-
ficuit to describe verbally.In general,
amplitude modulation is not very satfs-
factory. The chief difficulty is that it
is not polarity sensitive, so that the ap~
parent frequency of repetitive signals
such as the alpha wave is twice the
actual frequency. Frequency medula-
tion permits the ear to follow the EEG
tracing very eoslly and fo pick out
characteristic pafterns as they occur.
The enly objection to FM alone is the
constant backgreund level, regardiess
of signal intensity, which becomes dis-
tinctly unpleasant after a brief period
of listening. Combining amp!itude and
frequency modulation eliminates both
of the difficulties, and provides g very
sensitive method of analysis of brain-
wave patterns.  With very little prac-
tice, characteristic patterns can be
readily detected by ear ond recog-
nized when they oceur."

It s somewhat clearer to represent
the three approaches to brainwave
modulation of o tone with diagrams.
Figure | is the unmedulated tene, «
single constant sound generated within
the circuitry. Figure 2 illustrates FM-
only modulation. The spaces between
2ero crossings, measured horizontally,
are sensed by the ear as a changing
thythm of constant lovdness. Figure 3

Clin. Neurophysiol ., 11:141-184, |~my
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Qusfrutes AM-only modulation, Thy
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distances between the wave pecks,
measured vertically, are sensed by the
ear us u tone of constant piteh, or as
white noise in some instruments, with
onily fthe [oudness changing. This
doubles the apparent frequency of the
brainwave signal . Figure 4 illustrates
the combinction of AM and FM modu-
lation. The internally generated tone
is varied both in frequency and ampli-
tude, {both horizontolly and vertically

in graphic terms and both in pitch and
{olume in common ones). )
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The human ear is o very sophisti-
cated harmonie analyzer. |t con dis-
tinguish fine subtleties in speech that
are far more complex than the sounds
produced by an EEP. Provided the EEP
is of good quality and of AM-FM de-
sign, an avergge person with only a
little practice can hear fine variations
in his brainwave patterns. For some
purposes, some researchars consider
auditory analysis of EEP sounds to be
superior fo visual serutiny of EEG ink
tracings. This s especially the case
when using brainwoves for feedback
purposes with nalve subjects.

Experimenting with hyperkinetic
adolescents {who have much weaker
powers of attention than the average
‘person) the Rev. George von Hilshei-
mar, Superintendent of the Green
Valley Residential Treatment Center in
Orgnge City, Florida, reported that
“successful training of naive and una~
ware subjects to produce alpha rhythms
on signal can readily be demon-
strated.”  {von Hiisheimer, Some sim-
ple techniques in biological and beha-
vioral feedback, annual meeting of A.
A.B.T., Washington, D.C., I971}.
Author of How to Live With Your Spe-
cial Child and many professional pa-
pers and menographs, he further reper-
ted in this 1971 paper that: "After ex-
perimenfing with o number of inexpen-

\_ Y,
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sive alpho filters which signal alpha
production with light or sound, we
have concluded that the most flexible
and relicble is the ALPHAPHONE

[heodset] , made by Aquarius Elec-
tronics, P.C. Box 627, Mendocine,
Califomia 95450 (§140)".

Another yardstick of EEP quality,
besides the basic approach wed In
modulation of the fone, is noise.
There ore three main sources of noise
that are potential problems in EEP pre-
amplifier design: |} noise generafed
within the cireuitry, 2} DC electrode
potentials and electrode artefacts, and
3) 80 Hz hum (powerline noise}.

The first preblem is handled in our
instruments by efficient design, good
choice of components, careful work-
manship and thorough testing. The e-
quivelent input noise of each instru=
ment is measured on an escilloscope to
be less than 5 microvolts peck to
peak. We consider peak to peak noise
measurement to be mere meaningful
than RMS noise measurement. In terms
of tha lotter the figure would be con-
siderably lower than 5 microvelts,
which is why many componies with
noisy circuits prefer to list their noise
tolerances in thase terms.

fn meny current EEP designs there
is a need for expensive rore metal
electrodes and for great core in pla-

expensive electrodes and careful con-
tacts, the relatively weuk brainwave
signals would be drowned in a Fioad of
noise from electrode artefacts and DC
elecirode potentials.

By rolling off the frequency re-
sponse in the delta range (see diagram
of frequency responsa, following) the
problem of DC electrode potentials is
non-existent in our instruments. By
using a high encugh input impedance
in the preamplifier, the problem of
artefocts due to poor electrode contact
was eliminated,  Thus there is no need
to pay for gold or silver electrodes and
no need to use any more than normel
care in placing them on the scalp.

The preamplifier's high frequency
response has been similorly rolled off
to suppress the infrusion of 60 Hz
noise. The frequency response is down
at least 20 db at 60 Hz, enough to
suppress powerline noise and high fre-
quency muscle signals.  Powerline
noise usually becomes o preblem when
the electrodes are not properly con-
facting the scolp. By designing the
preamplifier so that electrode contacts
are not critical, this problem is further
reduced. In practice, you would have
to be within inches of an electric
clock or fluorescent light (the strong—
est household generctors of electric

\.

Qise] to hear any buzzing.

G‘lg them on the scalp. Without fD
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EEG Output Voltege v Frequency for 40 micraealt Input

Preamplifier
Specifications

"input impedance
i megohm

common mode rejection
1000: | or better for 60 Hz signals of
less than 0.5 volt peak to peak ampli-
tude. Measured with Q.1 volt test sig-
nal .

frequency response
Covers the high delte range, all theta
and alpha, and the low beta range.
(See graph). Down ot least 20 db of
60 Hz. Rejects high frequency EMG
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{muscle} and low frequency elecrrog
artefacts.

equivalent input noise
Less than 5 microvolts peak to peak
with inputs grounded. Measured with
an oscilloscope af output over af least
|5 second period,

gain
Typicaily between 50,000 and 100,000
for hegdset and basic e.e.p. Typically
between 25,000 and 50,000 for brain-
wave analyzer.

60 Hz notch filter
The brainwave anclyzer's preamp hos a
&0 Hz notch filter built into it. This
provides at leost 100,000: |, 60 Hz re-
jection. This does not apply to the
headset ov basic e.e.p.

electrodes

Due to frequency response roll off at
low frequency end, D C electrode po-
tentials are not a problem with aur in-
struments. Due to high enough input
impedance, electrode artefocts are
minimized. Rare metal electrodes are
not needed with our instruments.

AM-FM circuit
Qur preamplifier design uses chopper
moduiaters for AM=FM mixing, The
combination of the chopper medulator
and Aquarius's unigue squelch circuit

/

gives excellent carrier suppression for
zero EEG input voltage, thus elimi-
nating annoying background sound.

center frequency

The bosic e.e.p. and Model [02A
headset have fixed center frequency
{pitch of the audible tone). This fre-
quency will foll somewhere between
400 Hz ond 2 K Hz. The Model 102T
headset and the brainwave analyzer
have tone controls for adjusting the
center frequency over ot least one oc-
tave within the 400 Hz te 2K Hz
range.

FM deviation

The amount of FM deviation produced
by the voltage controlled oscillator
(VCO) varies depending on the tone
and sensitivity contral settings. In any
cose, it is at least 10% for o 40 micre-
volt input signal ot maximum sensitivi-
ty.

avdio output
The AM-FM circuit's oudio output is

sufficient to drive mast low impedance
headphones { 8 or |6 ohm}.

44

It should be understood that while
brainwave feedback is spreading from
the confines of the loborgtery inte the
field of social application, the wark is
still highly experimental. Although
our instruments are advanced for their
time, they are sketches and protatypes
for more sophisticated instruments yet
to be designed.

We are in uncharted waters and
are soliciting explorers rather than
tourists. We would appreciate feed-
back from our customers as fo how our
instruments might better be designed to
serve self-understanding.  We would
also appreciate a mature use of brain-
wave feedback to discourage the
media's thirst for semsationalism.

We make no medical claims for
our insfruments. We do not yet know
of any hazards associated with brain-
wave feedback, but neither can we
predict the future. Thus we can
assume no responsibil ity for any risks.
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4 Ordering A

Information

\- M

Plecse read carefully.

CRDERING
We hgve two ordering plans:

I} You may send payment with
your arder [check or maney order),
in which cuse we ask that you use
registered mail.

2} You may order C.Q.D., and
pay your post office when the
products arrive. C.0.D. orders
may enly be accepted fram within
the United States (by postal regu-
lation}. If you live outside the
United States, please send your
remittance by registered mall, in
U.5. funds. 1f we receive on
order without enclosed payment,
we will assume that it 15 o

C.0.D. order.

SHIPPING

We always ship by the fastest
possible U.S. Postal Service {unless
otherwise instructed). If you live

(ec:rby, we will ship vig Parcel Pusj
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will ship via Air Parcel Post. In any
case, orders are shipped insured for
their full cosh value or for the postal
maximum of $200, whichever is less.
Prepaid orders are shipped with retum
receipt requested so that we know your
order has been received safely.

POSTAGE

We will ship orders with shipping
charges collecf unless you prepay
them. The shipping weight of each
item is listed on the erder form. If you
add the weights of the items you wish
to erder, and add the dollar value of
these items for computing insurance,
your local pest office will be able to
give you the exact shipping charges.
As all majer items are shipped
separately, only those whose individual
dollar value is greater than $200 (such
as the brainwave anglyzer) will be in-
sured for less than their ful! value.

If you would prefer not to calcu-
lote the shipping charges, you may
either have vyour instrument shipped
collect (pay the postage when you
receive the instrument), or overpay
enough fo cover the charges {and
receive refund of difference). For
example, the cost of shipping an
ALPHAPHONE* headset anywhere in
the United States is less than $3. The
cost of shipping o headset anywhere in
the world {not including customs duty}

gpec?ul Handling. Otherwise, \'b

(l ess than $i0. )

@REIGN CRBERS

Since C,O.D. shipments are not
accepted by the postal service for
delivery outside the U.5.A., we must
usk that you enclose payment with your
orcder. This payment should be in the
form of o bank draft drown on an
American bonk and must be in U.S.
funds. Such a droft hos the U.S,
bank's identification number prinfed in
its wpper right hand cormer. An
example of such a number s: 90-380.

Almost ony bank can provide such o
draft. Payment in this form allows cur
bank {Fort Bragg, California, office of
Crocker Notional Bank} to credit our
account immediately instead of ofter a
three to four week delay.

Customs charges and regulations
change frequently. It is therefore
impossible for us to keep ourselves
accurately informed of these changss,
so it is the buyer's responsibility to
find out what these charges and regu-
lations are.  You will have to pay any
customs duty dve when you receive
your shipment,

If you would like us to iabel the
package in any special {legal} way to
aid in customs clearance, let us know
when you place your etder. To aid in
deseribing these instruments to your
custems officials, explain that they are
bio~electronic monifors and inject no

(urremi into the body.

~
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(Invorcs )

If you need invoices fo be either
enclosed with shipment or sent under
separate cover, please let us know at
time of ordering. We do not enclose
invoice with order unless specifically
requasted.

We cannot offord to exfend cradif
except in the case of universities and
other large institutions who cannot
moke purchases ony other way, for
which we apologize.

TELEPHCNE ORDERS

We will accept telephone arders
for instruments to-be shipped C.O.D.
We cannet accept collsct calls or ship
C.0.D. to APO, FPC or foreign
addresses.

If you place a telephone C.O.D.
order, please send a confirming written
order stating date of call in spuce pro-
vided. Brainwave feedback has proven
to be uteful in a variety of weays ond
holds exciting pofentials. [t is, how-
ever, an exploratory field and our
instruments are exploratory tocls.  We
ask for a writien confirming purchese
order so thot we will have o signed
understanding that the buyer is in
essence ¢ pioneer, charting a yet
barely charted areq.

. J
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Model #

0

1024,

1027

10014

1001 A-8

Product

ALPHAPHONE basic e.e.p. Includes:
instrument, batteries, headband, electrodes,
electrode cream, instruction book and record,
one year warrgnty .

Shipping weights 2 lbs,

ALPHAPHONE headsef {without tone
control). ncludes: headset (with

integral electrodes), batferies, headband,
slectrode cream, Instruction book and
record, one year warranty .

Shipping weight: 2-1/2 (bs.

ALPHAPHONE headset {with tone control}.
Includes: same as Model 1024,
Shipping welght: 2-1/2 lbs.

ALPHAPHCMNE broinwave analyzer.
Includes: broinwave analyzer, electrode
assembly {bipolar), headband and electrode
creagm, one year warranty. Batteries

are not included due to their high

shipping cost.

Shipping weight: 7-1/2 lbs.

Battery set for brainwave analyzer,
installed. We recommend you save
shipping cost and buy lacally.
Shipping weight: & ibs.

Price

$80.

$140.

$150.

$450.

$5.
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Model¥

400

610

620

301

Product

AQUARIAN photon coupler.
Includes: photon coupler, hatteries,
instructions and one year warranty
{no patch cords).

Shipping weight: 2 ibs.

AGUARIAN photon coupler (with
hoaster amplifier). Includes same
as above,

Shipping weight: 2 |bs.

Pulse forming network.
Includes: instrument, instrucfions.
Shipping weight: about 1/2 |b.

Calibration oscil later.
Includes: instrumunt, instructions.
Shipping weight: gbout 1 Ib.

Demodulater. Includes:
instrument, instructions.
Shipping weight: 1/2 Ib.

AQUARLAN FM transmitter. Includes:
transmitter (with bolts for attaching to headset
or basic e.e.p.), batteries, instructions.
Built-in cord.

Shipping weight: 1/2 lb.

Price

$75.

$100.

$15.

$40.

$70.

$20.
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Model #

CN 1

CN 2

CN 3

CN 4

1501

1502

Product

REALISTIC™ battery powered audio
speaker/omplifier. Includes: specker/
amplifier, battery, patch cord and
tnstructions.

Shipping weight: 10 oz.

NOVA-FONE!™ eqrphone.  Includes:
earphone, patch cord.
Shipping weight: & oz.

Patch cord with male mini-phone plugs
on either end. 3 feet long.
Shipping welght: & oz,

Patch cord with male RCA (phono}
plug en one end, mini-phene plug
on the other. 2 feet long.
Shipping weight: & oz.

Four channel switching/Tsolating
circuit. Includes: switching box,
cables for connecting to analyzer.
Allow 4 to & weeks delivery.
Shipping weight: about 10 Ibs.

Four channe! percent/fime chart
recorder, Includes: chart
recorder, cables for connecting
to analyzer.

Allow 4 to & weeks delivery.
Shipping welght: about 20 (hs.

Price

$10.

$4.

51.25

§1.25

$270.

$450., )
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Model #

1503

1504

B1

Product

Four channel variable threshold
isolater/switch with percent/time
chart recorder. Includes:

chart recorder and switching
circuit, cobles for connecting

to anclyzer.

Allow 4 to & weeks for delivery.
Shipping weight: obout 30 lhs.

For mare or less charnels, custom
designing, efc., please coll or
write the factory. Qur number is
707 - 937 - 0Dé4

Jean Mayo's visual feedback
display. Includes: handmade
hardwood/plexiglass instrument
with cables for connecting to
isolator/switching box (direct or
variable threshold). Does not
include switching box.

Delivery is at least 4 weeks.

ALPHAPHONE headset instruction
manual . Includes: correlation, prectice
{emphasis on meditation), research
bibliography, instrument cperation,
technical information, questions

and answers on broinwave feedback.

98 pages.

Price

$1450,

$250.

$2.50
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Model #

B2

B3

B4

Product

ALPHAPHONE basic e.e.p. instruction
monual . Includes same as above with
supplemental instructions for basic e.o.p.
102 pages.

ALPHAPHONE broinwave analyzer
instruction manual. Includes some as
above, but has aperating instructions
and technical information for brairwave
analyzer instead.

100 pages.

ALPHAPHONE headset instruction recerd.
Describes analog (AM-FM) brainwave
sounds.

All orders for instruments naturally include
instructions. 1f you would like to buy your manual

in advance, we will cradit you with $2.50 against the
purchase of an EEP. Plegse mark appropriate box on
order form if you are buying an instrument and already
have the instruction manual.
a record, will be shipped airmail for 50¢ additional.
Californions please add 5% scles fax. Orders from
out of state to be shipped to addresses in California

should alse include 5% sales tax.

Book!ets, with or without

$2.50

$2.50

$ .50

4 ORDER

FORM )

name

company or institution (if any}

straet address or box number

city

state or province

country or zip code

G confirming telephene C.Q.D. order of

quan. mod.¥ product ship. wt. price total
total wt. sub total
dedler 5% Colifornio sales tax
ship collact postage
ship C.O.D. Total

777

-overj




| understand that | am buying and will be using
these instruments at my own risk.

signature date

comments:

AQUARIUS ELECTRONICS
Post Office Box 627
Mendocino, California 95460
United States of America



