


FIG. 1-THE HEART OF THE ALPHA MEDITATION circuit is a simple 555 timer whose
pulse frequency is controlled by potentiometer R1.The pulse rate sets the visual flashing
rate of the LED's in the goggles.
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meditate, or for self-hypnosis train
ing. You'll find that the alpha waves
occur while you're in a state of relax
ed awareness, which is often called an
alpha state.

Circuit description
As Fig. 1 shows, a 555 astable os

cillator (ICl), and transistor driver
(Q2) are used to flash the series-con
nected LED's over an adjustable
range of about 6.5 pps to 14.5 pps
(pulses per second), or, optionally,
3.5 pps to 7 pps.

ICI is configured as a conventional
astable oscillator having an output
pulse that goes low for 10 ms at the
rate set by potentiometer RI. Re
sistors R4, R5, and R6 allow the os
cillator to be fine tuned to correct for
± 20% tolerance error in C2 and R1.
You can use a frequency counter on
pin 3 ofICl to set R1's range, so that it
has about the same overlap at each
end of the 7- to 14-Hz band.

Note: Resistors R4-R6 can be
omitted from the project, because it
may not be necessary to trim the flash
rate of your instrument so precisely. If
you like, R5 can be a panel-mounted
potentiometer for fine-adjusting R1.

Transistor QI is normaly kept off
by R8; Q1, in tum, keeps Q2 off. A
low-going pulse from IC1 turns on Q1
for 10 ms, and pulses Q2 to momen
tarily flash the LED's. Resistor RIO
will develop 650 mV across it at 54
rnA. That 650 mV will tum on Q3 and
limit Q2's current to 54 rnA. Having
that limiter, a constant current passes
through the LED's with each pulse,
independent of the supply voltage.

Most LED's are rated for about 20
rnA of continuous current, but at a
15% duty-cycle, they can handle over
50 rnA without harm. The LED
brightness is significantly increased,
yet the battery drain is still kept quite
low. If you find that the LED's are
uncomfortably bright, increase RIOto
between 15 and 27 ohms.

The specified LED's are high-effi
ciency versions that emit a sur
prisingly intense beam of 30-mcd
(millicandles are a measure of light
intensity) at 20 rnA. Standard LED's
frequently have an intensity of 1 to 5
mcd, and a scattered, diffused beam.
For the best effect, use the specified
LED's because they have lightly tin
ted lenses, higher output, and a nar
row beam.

Commonly, red LED's have a for
ward voltage drop (VF) of about 1.7

volts at 20 rnA, whereas the brighter
ones typically have a VF of over 2
volts.

Therefore, up to four standard
LED's can be used in the circuit.
However, the VF of the brighter LED's
prevents using four of them with a 9
volt supply.

Diode D1 and capacitor Cl provide
better power-supply filtering and iso
lation for IC1 than a conventional RIC
filter. However, a 100-ohm resistor
can be substituted for D1if you desire.
For a very-low voltage loss across D1,
you could try using a Schottky diode
or a diode-connected transistor, such
as a 2N2222 or 2N3904 (see Fig 1.).
That isn't really necessary, but it may
keep some purists happier. Without
the filter, the high-current pulses
through the LED's can adversely af
fect the 555's operation, particularly
with a weakening battery.

A mini phone-jack, 11, provides a
convenient way to disconnect the gog
gles from the control box for storage.
Another jack, 12, allows you to power
the A/MG from an AC adapter having
a 6- to 12-volt DC output. Make sure
that the adapter has the proper polarity
(a DC output, not AC), and a rating of
50 rnA or more. Remember that a 12
volt adapter will not make the LED's
any brighter than a 9-volt battery be
cause of the current limiting.

PC-board assembly
The control circuitry does not need

special care in assembly or layout, so
perfboard should work just as well as

the author's PC-board; the Parts
Placement is shown in Fig. 2. For ease
of discussion, we'll assume you're
using the PC board. Note that the PC
board supplied by the author is silk
screened with all parts labeled, and
solder-pads A through K are identi
fied. All the holes have been drilled to
their proper size. The inside of the
control box is shown in Fig. 3, while
the control box exterior assembly is
shown in Fig. 4.
1. To keep the board oriented prop
erly, lay the board on your work sur
face with the copper side down and
Sl's mounting holes to your right.
Identify the locations of all the com
ponent mounting holes, and the
mounting pads. Keep IC1 in its anti
static foam until you're ready to in
stall it.
2. Insert the switch into its mounting
holes and solder the three leads. The
mounting tabs can be soldered to the
board, too, but you will have to scrape
the black finish from those tabs in
order to do that.
3. Install CI, C2, and D1. Those parts
are polarized and must be installed as
indicated. (C4 should also be in
stalled if it is going to be used.)
4. Install all resistors except R1, and
also install C3. There are two ground
pads for C3 to accommodate a variety
of capacitor styles and sizes. One of
C3's leads must mount in the hole
next to C2's " + " sign.
5. Use a piece of capacitor or resistor
lead to jumper the two pads on the 555
(pins 4 and 8). Install the jumper flat
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9. In the bottom half of the case,
mount a mini phone-jack (11) for the
goggles. Also, mount a jack for the
AC adapter (12)on the top half of the
case. Make sure the jack clears any
internal obstructions.
10. Insert the battery-clip leads from
inside the battery holder through the
slot on the right side. Tie a large knot
in the leads to keep them from pulling
back through the slot, while leaving
IY4 inch of lead length to solder to the
PC board.
11. Solder the black battery-lead to
solder pad "A" and the red lead in pad
"D." (If you aren't installing an AC
adapter jack at this time, solder the
red battery lead to pad "C," and the
black lead to pad "A.")
12. Solder a red wire to pad "C" and a
black wire to pad "B," then route
them to the AC-adapter jack and sol
der them in place. Make sure that the
polarity of the adapter matches the red
(+) and black ( - ) wires. Also, con
nect a white wire between pad "E"
and the switched terminal on the same
jack. (That way, the battery will be
disconnected when the AC adapter is
plugged in.)
13. Solder a black wire between pad
"H" and the outer ring terminal of the
jack for the goggles, then solder a red

JJ
wire between pad "I" and the "tip" rh
terminal of the same jack. ~

14. Drill a hole in the center of the "Urn
box's cover for the flash-rate potenti- JJ

ometer, RI. ~
15. If the theta-range option is used, ~

connect a pair of lightly twisted 3- gJ
inch wires from pads "J" and "K" ~
and S2, which should be mounted on ~

the instrument's cover. Either wire ~

can go to either pad. When S2 is g
closed, the A/MG will be operating in A
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FIG. 4-EXTERIOR DIAGRAM OF THE AI
MG control box showing the position of
the flash rate control knob, and various
jacks and switches.

socket. We'll continue with the re
maining wires later.
8. Temporarily mount the board
loosely in the bottom half of the box
on top of the mounting bosses, and
mark the hole for the on/off switch.
Be sure to slide the switch between its
two positions when marking the cut
out. The plastic is easy to cut, so a
small, flat file is all that's required.
The switch has a low profile, so the
top half of the case does not have to be
notched.

on the component side of the board.
The 555 will be installed on top of that
Wire.
6. Identify the three transistors,
QI-Q3. Install them with their flat
side facing the proper direction, ac
cording to the Parts-Placement di
agram in Fig. 2.
7. Install ICI with pin I in the lower
right comer near Dl. (Pin I is also
identified on the copper foil.) Be sure
the jumper wire has been installed
under ICI before you install ICI or a

FIG. 3-THE INSIDE VIEW OF THE AlMG control box. Notice the clean layout. A 9-volt
battery compartment is just below PC board.

FIG. 2-THE PARTS PLACEMENT for the AlMG PC-board shows switch S1 soldered
directly on the board. Notice transistor orientation, and the polarity of capacitors and
diode D1.



FIG. 5-THE ALPHA-MEDITATION GOGGLES are really common swimming goggles
having LED's mounted inside each eye goggle. The LED's are electrically connected in
series, and synchronously flash on and off.

of the LED, then clip the LED leads
just above the solder point. Tightly
twist a pair of red and black 22-gauge
wires to form a flexible cable about 3
feet long to connect the goggles and
the control box. Solder a 3-inch wire
between the cathode of LEDl to the
anode of LED2; solder the red wire of
the 3-foot twisted pair to the anode of
LED!, then solder the black wire of
the twisted pair to the cathode of
LED2.
6. Finally, attach a mini phone plug to
the end of the cable that matches 11,
on the control box.
7.After verifying that the LED's flash
properly when plugged into the con
trol box, use epoxy, hot glue, or RTV
to glue two plastic bottle caps over the
exposed lead ends of the two LED's,
and then anchor the twisted-pair cable
to the side of the goggles to prevent
straining the LED solder connec
tions. The caps can be medicine-vial
caps, bottle caps, or anything similar
that's about 1 inch in diameter.
8. Complete any final assembly work,
attach the two halves of the instru
ment case, and apply power.

Using the goggles
Seat yourself comfortably where

you'll have minimal distractions. Put
the goggles on and adjust the straps
for a comfortable fit. Place the control
box where you can easily adjust the
flashrate with minimal arm move
ment. Now close your eyes and tum
the A/MG on. Play with the flashrate
control for awhile to get a feel for the
instrument. At the two extreme ends
of the control's rotation, you should

LED'S MOUNTED IN GOGGLE
FACING THE EYE

SWIMMING
GOGGLES

Goggle assembly
As shown in Fig. 5, the goggles are

built from modified swimming gog
gles, which can be bought from a
variety of department and sporting
goods stores for $5 or less. Choose
darkly colored goggles if you have a
choice.
1. Carefully identify the center of the
lenses; that's where the LED's will be
mounted. That way you'll get the
maximum exposure from the LED's.
2. Some goggles are made from a
plastic that can shatter quite easily
when drilled, so use sharp drill bits
and operate your drill at the lowest
practical speed possible.
3. Drill the LED mounting holes 0.2
inch in diameter, or better yet, mea
sure your LED's with calipers and
drill the holes slightly undersized.
With care, you'll get a good press fit.
If the hole is too large, a little epoxy
or Super glue will fix that. Don't wor
ry about a little glue mess because it
will be covered later.
4. Drill a series of 5 holes (VI6-inch in
diameter) across the top of the gog
gles (not the lenses) to allow them to
"breathe." Remember, they are wa
tertight, so we'll need to let any per
spiration escape.
5. Use minimum heat and a heats ink
when soldering wires to the LED's
because they are easily destroyed by
excessive heat. Solder the following
wires about Y4-inch up from the base

16. Mount the PC board with four No.
4 screws and four No.4 washers, so
that Sl is fixed solidly against the
inside edge of the box.
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ffi will be in the alpha mode. (The un
~ marked pad between R2 and R3 can
~ be used in place of pad "J" if you find
r:i:: it more convenient.)
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feel that the flashrate somehow feels
too fast and too slow. Somewhere in
between those two extremes is a flash
rate that's just right for you.

Youshould find that even with your
eyes closed, there's still a noticeable
flashing from the goggles. The LED's
aren't bright enough to hurt your eyes,
but the best effects are accomplished
with your eyes closed. Continue to
adjust the control slowly back and
forth as you search for your own, per
sonal alpha frequency.

At the correct frequency, you may
find that your eyelids tend to flutter
slightly in time with the flashes, or the
intensity of the LED's may seem to be
greater. Also, somehow, the flashrate
will feel more comfortable and in tune
with you. Don't force the process or
worry too much about whether or not
the A/MG is working at your frequen
cy. Pick a rate that seems comfortable
and try to relax under its effects.

After about 10 minutes, tum the AI
MG off. You will almost assuredly
find that you are feeling quite relaxed,
almost languid, and that the feeling
will begin to dissipate with the instru
ment turned off. That means that
you've found the right flashrate for
yourself. Make a note of the dial posi
tion for future reference. Each person
that uses the A/MG will likely have a
different setting.

Theta waves
For those wanting to experiment

with the theta band, add a switch on
the front panel, S2, that will connect a
1OI-LF capacitor (C4) in parallel with
C2, for the lower frequency range.
(Refer to step No. 15 in the PC-board
assembly instructions.) There's a
space on the PC board for C4 just
below the legend "AM-1." Watch the
polarity of the new capacitor. Because
the timing capacitance is doubled
with C4 added, the pulse width of
each flash has also doubled, but the
duty cycle is the same because the
pulse period has also doubled.

Here is a list of the more commonly
documented brain frequencies, and
when they usually occur. That is not
to imply that these frequencies occur
only during these states, or that all
authorities on brain functions agree to
the exact frequencies specified for
each band.
• Beta: 14-30 Hz, predominant fre
quencies while awake.
• Alpha: 7-14 Hz, predominant
when sitting or lying down quietly

with eyes closed and the mind is at
ease.
• Theta: 3.5-7 Hz, present during
problem solving, also present during
sleep or deep trance.
• Delta: 0.5-3.5 Hz, present during
sleep and, sometimes, illness.

Questions & answers
When do alpha brain waves ap

pear? Alpha waves change under dif
fering conditions and may disappear
completely. They are most prominent
when the subject is sitting or lying
down quietly with the eyes closed and
the mind at ease. Considerable men
tal effort tends to depress alpha
waves, such as concentration or emo
tional excitement can cause their
complete disappearance.

What are Alpha goggles? The
meditation goggles are photic stim
ulators that synchronize the brain's
natural alpha frequency to that of the
goggles. When a close match of the
flashing rate and the subject's alpha
rate is accomplished, the brain natu
rally begins to "get in step" with the
goggles and increases the amplitude
of the alpha waves. Simply put, the
flash rate forces the brain to generate
alpha waves, resulting in relaxation.

How do you adjust for the proper
flash rate? That is a difficult and sub
jective thing to describe. For the most
part, you will notice that as you adjust
the rate, it will seem too slow at one
point and too fast at another. Some
where in between those points is a
frequency that feels right, somehow.
Also, at that rate, you may notice that
the flashing lights seem brighter and
that your eyelids or other related mus
cles begin to twitch slightly with the

rhythm of the lights. The rate does not
have to be set precisely.

How do you know that it's work
ing? Again, that is quite subjective,
but easily proved. Lie back, set the
rate for what seems right, and relax
for a few minutes under the influence
of the goggles. Now, leave the gog
gles on, but turn the switch off, using
a minimum of body movement to do
so. There will be a noticeable "com
ing down" feeling as you lose the high
state of alpha that was induced by the
goggles. You'll also feel quite le
thargic and at ease, something you
might not have noticed while the gog
gles were flashing. You're still pro
ducing a good level of alpha waves
and are still in a meditative state with
the goggles turned off, so why not
continue your meditation at that time?

What dangers are there? With
one exception, epilepsy, none that we
know of. Photic stimulation is not a
new idea. What is new is the applica
tion of solid-state circuitry and senso
ry-reducing goggles. The lights are
low-powered solid-state devices
called LED's, virtually the same as
used in many digital clocks and ap
pliances. There are no dangerous,
eye-damaging light levels used.

If you are a known epileptic, do
not use this instrument. Lights
flashing at the alpha rate can cause a
seizure: see medical alert side box. If
you have undiagnosed epilepsy, you
may perceive an odd smell, or other
unusual effect immediately prior to a
seizure. If that happens, remove the
goggles immediately!

What about hypnosis? The gog
gles are also a useful aid in hypnosis
when the subject is overly analytical,
or critical of the hypnotic techniques
used. Likewise, self-hypnosis is more
easily achieved through the relaxation
the goggles provide.

Will I lose control of myself? An
emphatic NO. Except as noted about
epilepsy, the goggles cannot control
your mind; they are only a tool. You
are always in control. The state that
the goggles help induce is usually of
heightened awareness, so you're more
aware of your surroundings, but, be
cause you're relaxed, they aren't as
distracting.

Of course, there is the chance that
you'll become so relaxed you'll fall
asleep and miss your favorite TV pro
gram, or maybe you'll be late for sup
per-but those usually aren't classi
fied as harmful side effects. R-E
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