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Roctave Divider
/Vw:.gf?wmﬁj More %wad@

By Craig Anderton

octave dividers for a long time. bun |

never had anything which T considered
guite good enough 1o put inle print— until
now. The Roctave Divider not only does
what traditional octave dinviders do. bt it
also has a few otker tnicks up s sleeve, For
example:

I"l-"'E BEEN FOOLING around with

Multiple Sounds

You can mix any [l'l.'q:ll'lll:iﬁl'l of octave

lower sound {original frequency divided by
twa), two octaves-lower sound (divided by
four), or noemal (uzz sound (an the funda-
mental frequencyl, along with the straight
sound.

Sistain-Plus-Decay Dynamies

Al of the alorementioned sounds have a
sustained, compressed character e vour
st hits its final stages of decay, Then. s
the siring fades oo, the level of the divided

and/ or fuzeed sound tracks your instrua-
ment s dynamics for a more interesting. life-
like sound.

Sputtering

Mo “sputtering” at the end of notes. Gen-
crally speaking, octave dividers cannat track
extremely weak sipnak So as a note fades
o, .'-irn|1||: octive boxes 1end 10 prndul:r an
annoving. sputtering kind of cffect. How-
ever, the dynamics-generating par of this

canrnued

Lefiz The full-size foil pattern negative for etching a Roctave Divider printed circoil board, Right: Parts layout for the cireult.
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OCTAVE DIVIDER

circuit is designed so that the divided signal
decays at a slightly faster rate than the note
you're playing. Thus, the divided signal dis-
appears just before the point at which sput-
tering would normally occur.

Tone Control

When pulled back all the way (minimum
treble). you can get Wes Montgomery-like
sounds which are mellow and. thanks to the
decay dynamics. extremely natural-sounding.
But set the tone to 10, and you'll get a raspy,
fuzzy, sustained sound which is about as rock
and roll as you're going to get.

Good Tracking

1 wont claim that a circuit this simple is
" perfect. but it does work extremely well (of
course. like other simple octave dividers. the
Roctave Divider tracks only single notes. not
chords). In fact. if you usc your bass pickup.
and remember to pick lightly whenever fin-
gering below the 5th fret or so. you'll have
good-to-excellent tracking over the entire
range of the neck. Above the Sth fret, you can
get pretty wild, and the thing will still track
well (although at the very highest notes you
may have to hit the strings a little harder than
usual). For those with a lighter- or heavier-
than-average touch, at the end of this column
we'll describe how to customize the Roctave
Divider to make the best possible match with
vour playing style.

Simple Power Requirements

The Roctave Divider works off as little as
6.5 volts to as much as 12 volts DC.soa 9V
transistor radio batterv makes a good power
source. It draws less than 10 milliamperes
(10mA). and typically about 7mA or so.

How It Works

Referring to the schematic diagram (Fig.
1). J1 is the input jack. When you plug a
standard mono cord into this stereo jack. lug
A contacts the tip of the plug and lug B
contacts the sleeve. thus providing a path for
the battery’s *-" end to ground through lug
B. Just make sure to unplug the input cord
after you've finished playing. for longest bat-
tery life. 1C1B amplifies and buffers your
signal. This signal goes to two places: the
output mixer (IC1C). which combines this.
straight signal with the divided sounds, and
to ICI A, which amplifies your signal a bit
more to provide the best match for the com-
pressor built around 1C2A.

IC2A is half of a 571 or 570 compander
chip. It's set up so that C4 provides lots of
low-pass filtering. which cmphasizes the fun-
damental and reduces the harmonic content
in order to minimize “octave skipping™ and
other tracking problems. Using both filtering
and compression produces a smooth. con-
sistent signal which is casier to divide than a
straight guitar signal.



" OCTAVE DIVIDER

After being conditioned. the guitar signal
hits IC1D. This is a comparator with a self-
adjusting threshold: the self-adjusting fea-
turc means that you get maximum possible
sustain out of this stage. IC1D then feeds two
transistors. The transistor labeled QI pro-
duces a square wave whose frequency equals
that of the note you're playing on the guitar.
Resistor R4 taps this square wave. and sends
it to expander 1C2B before going to the out-
put mixer. Q2 acts ina similar fashion1o0 QI.
1t conditions the signal coming out of ICID
and drives the actual octave dividers, IC3B
and 1C3A.

1C3 isa CMOS dual flip-flop. where both
stages are set up to divide by two. Thus.
IC3B’s output (tapped by RS) is a square
wave with a frequency one octave below that
of your guitar’s signal. and 1C3A's output
(tapped by R6) is a square wave two actaves
below vour puitar's signal. These two out-
puts. along with the output tapped by R4,
mix together through R12. R13, and R14
and feed 1C2B.

1C2B is set up as an expander, but we've
done somcething a little unusual here. By ty-
ing pin 16 to pin 1. the dynamics of this stage
follow the dynamics of IC2A. which in turn
follows the dynamics of your guitar’s note.
Diode D1 reduces the voltage going 1o 1C2B
somewhat, which is why the divided note
always decays just a little bit before your
straight signal. IC2B's autput feeds tone con-

trol R7. which connccts to the output mixer
ICIC via pin 9. In the meantime. the straight
signal goes into IC1C via pin 8. ICIC’s out-
put couples through capacitor C7 10 J2. the
output jack.

A Few Fine Points

Note that all points marked with a circled
“+" connect together; these combine to act as
the 9V supply point. The Roctave Divider
also requires a 4.5V supply: the necessary
voltage is provided bv the voltage divider
made up of RI5 and R16. The junction of

these two parts is labeled “V™in a circle. This -

point connects to R24 (this is just below
ICIB on the schematic).

Sl is the bypass switch. With S1 open.
the octave divider works normally, with the
straight signal and divided signals appearing
at 1CI1C's output. With SI closed. 1IC1A
essentially “turns off.” thus leaving only the
straight signal present at the output. Simple.
yes, but it works and it provides a noiseless
switching action.

Finding Parts

All parts are pretty common. with the
possible exception of the 570 and 4136.
These are available from most mail order
houses which advertise in the back of maga-
zines such as Polvphony or Radio-Electron-
ies, including PGS Electronics [Route 25,
Box 304, Terre Haute. IN 47802). A com-
plete kit of parts is available from PAJA
Electronics [1020 W. Wilshire Blvd.. Okla-
homa City. OK 73116]. Itincludes a screened
and drilled case. circuit board, footswitch,
components, sockets. etc. A Roctave Divider
demo tape (10 minutes long. with 20 mono
and 3 stereo examples 1 recorded using var-
ious instruments) is also available from
PAIA. Refer to the parts list for pricing on
these items.

Construction Tips

All the standard cautions apply: Observe
the polarity of electrolytic capacitors and
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want this. change R17 to 39k.
+15V operation. Change R19 10 68k_and
increase R12 through R14 to about 22k.
Greater overall output. Increase RI8.
Jazz tone only. If you're not much into
rock and roll fuzz sounds. change C6 to 1 uF.
Stereo processing. Fig. 2 shows how to

Jack
uF

. A
“‘_.I Direct
e V Output
s |

to R17

Fig. 2

insert three additional components (stereo
closed-circuit 1/4” jack and two SuF electro-
Iytic capacitors) between C8 and R17 to add
a direct output to the Roctave Divider. This
output carries the straight sound; the divided
and fuzzed sounds. less any straight sound.
appear at J2. You may pan this output and
the direct output to opposite ends of the
stereo field. plug them into two channels of a
two-channe! amp. or add processing to the
divided sound present at J2 without affecting
the straight signal. .
Conclusion. Many of you have written
and asked for an octave box schematic. and
at long last. here it’is. Just remember to pick
cleanly and practice: if you do. 1 think you'll

Roctave Divider
Parts List

Resistors (all 109, 1/4 watt unless noted)

R1 100 Ohms

R2 1k

R3 4.7k (4k7 metric)

R4 5k pot (fuzz control)

RS 5k pot (divide by 2 control)
R6 5k pot (divide by 4 control)
R7 5k pot (tone control)
R8-R16 10k

R17, RI8 22k

R19-R21 30k (5%)

R22. R23 47k

R24, R25 100k

R26 270k

R27 470k

R28 680k

R29. R30 M

R3I 2.2M

Capacitors (16 or greater working voltage)
-Cl1 330pF poly

C2.C3  0.1uF disc or mylar (100 nF

metric)

C13. C14 10uF clectrolytic
C15. C16 100uF electrolytic

Semiconductors )
DI IN914 or equivalent diode
D2 . IN4001 or equivalent diode

ICI 4136 guad op-amp

1C2 NES571 or 570 compander

1C3 4013 dual flip-flop .

Q1. Q2  2N3906 PNP transistor

Mechanical Parts

Ji Stereo open-circuit 1/4” phone
jack

J2 Mono open-ircuit 1/4” phone
jack

Sl SPST push-on/push-off foot-
switch

Misc. Case. circuit board. knobs. wire.

solder. etc.

The following are available from PAIA
Electronics [1020 W. Wilshire Bhvd.. Okla-
homa City. OK 73116): Complete parts kit
(stock number 5760). $39.95 ptus $2.50 ship-
ping/ handling. Rocktave Divider demo cas-
sette, $5.00 postpaid.

be as delighted with this box as 1 am.

diodes (very important), use sockets for all
1Cs. heat-sink the transistor leads (hold them
with a pliers or alligator clips) whhen soldering
to minimize the possibility of heat damage.
and make sure vou use a fresh baticry when
vou test the thing out. Also. IC3 isa CMOS
IC. which may be destroyed by static electri-
aty discharges. Keep this part in its condue-
tive foam or foil until construction is
complete. then, holding the circuit board
ground with one hand. use vour other hand
to pop the 1C into s socket.

The Roctave Divider is not a difficult
circuit to build. but if vou're unfamiliar with
basic clectronic construction technigues,
make sure you look over the first five chap-
ters of my book Flecironic Projects For
Musicians [Music Sales Corp.. 33 W. 60th
St.. New York, NY 10023] before beginning.
It should answerany questions vou may have
aboutdentifyving parts. soldering tech-
niques, and so on.

Using The Roctave Divider

Patch vour instrument into J1, patch J2
to Nour amp.and voushould be readyvto kick
into action. Seleet the bass (thythm, or neck)
pichup for best results, and pick cleanly —if
more than one string is vibrating at a time.,
the sound will be inconsistent. In most cases,
vou may leanve the tone control at the full
trehle posibon. butif you have octave skip-

C4 0.1xF mylar (100 nF metric)
C5.C6  0.22uF mylar (220 nF metric)
C7.C8 1.0uF electrolytic |

C9-Cll  2.24F electrolytic

Cl2 4.7uF clectrolytic

around the middle of the neck to familiarize
yoursell with the way the box tracks your
notes, and experiment with the various con-
trols. Remember to pick more softly as you
hit the lower end of the neck. Don't expect
instant perfection, since octave dividers
require practice for best results. 1 would
think. though. that after about half an hour
vou should have the box pretty well figured
out.

For a fuzz-with-dvnamics sound. turn
the tone control clockwise (full treble). turn
up R4, and turn down R5 and R6. This
sound resembles that of the Ultra-Fuzz (proj-
ect #6 in Elecironic Projects for Musicians),
but with added dyvnamics. For a Wes Mont-
gomery-tvpe sound. turn the tone control all
the way back for the bassiest sound. turn up
R5.and turndown R4 and R6. Thankstothe
dynamics and muted sound. the tone is quite
warm and natural- not at all electronic-
sounding.

For a thick, monster rock lead sound.
turn up the tone control. turn up R4. and
turn up R5 and R6 to suit your taste. You'll
be amuved at the fullness of the sound. Hint:
Adding a little equalization or chorusing will
make the sound even bigger. One caution: If
you turn up R4, RS, and Ré closc 1o their
maximum levels. the signals gaing through
them might overload 1C2B. This will make
the dynamics circuitry behave improperly.
and may produce uglv. distarted sounds.
Should these problems occur, trim back a bit

Customization

There are numerous changes vou can
make to the Roctave Divider. First. we'll
discuss those which relate to playing style.
The Roctave Divider is intended to be com-
patible with the vast majority of guitars and
playing styles. However. there are always
those plavers with a very soft 1ouch (or those
who have guitars with weak pickups). and
those who hit their strings as if they were
mortal cnemies. The symptoms of too soft a
touch are inadequately divided signal level
and poor sustain. If you experience these
problems. increase C5 to 1uF and decrease
R22 to 22k If that doesn™t make enough of a
difference, try 10k.

If you play too hard. chances are the
tracking will be crratic. and the dyvnamics
circuitry will not work correctly {and vou
could get “sputtering”™ on the ends of notes as
well). The cure is simple: Increase the valoe
of R22 to 100k. 150k. or if you have plu-
tonium pickups and a bionic hund  maybe
cven 220k will be necessary.

Modifications

Here are some other possible modifica-
tions:

Unity gain (input level equal to output
level) through the effect. This box is sctupto
give a bit of boost a1 the output. If vou don’t
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extremely popular and hassle-free project
(sce my feature in the Apr. ‘B3 issue of Guirar
Player). However, a few people have com-
mepted that they don't use the divide-by-four
output much, and wondered if they could
substitute some ather feature instead. So.
this month we’ll cover a modification that
lets you divide the guitar signal by any
number from two to cleven. Not all of these
divisions are musically uscful. as you can see
from this st of the notes produced by the
virious divisors. Assume £as the input note:

Divisor Resultant note

vy

I F onc oclave below input £

¥ A4 an octave and a fifth below

4 Ftwo octaves below

5:C tao octaves and a third below

6 A two octaves and a fifth below

7: Between £# and G close Lo two oclaves
and a seventh below

& £ three octaves below

9: Dihree octaves and a whole-step below

1G: ¢ three octaves and a third below

N I'T. Between A $and Bclose to three octaves

L and a tritone helow

Of these, divisors two through six are the
mast uselul musically. However. for special
cffects the other outputs have their uses as
well.

How it works. The schematic shows the
complete mod (pretry simple, ch?). The
CIA T s o decade counterf divider, which
can divide an input square wave by two
through eleven. depending an which pincon-
nects 1o the reserinput (pin 15). For example,
mpering (connecting) pin | to pin 15 gives
divide-by-live, jumpering pin 4 (o pin 15
pives divide-by-two, pin § 1o pin 15 gives
divide-by-sixsand so on, according to the
divssor numbers given on the left-hand side
ol the schematic, | would suggest using a
rotary swilch to seleet between the divisors
VoL want to use. As one example, with a
five-position switch you can selecl between
divide-by three, four, tive, six. and nine.

The modification, Use o 16-pin sacket tor
the 4107, and nmake ull connections to this
socket Far best results, wire the socket and
two resistors to a picce of pertboard or circuit
board. make the connections listed below to
the Roctave IDnader eircuit board, and insu-
late the mad cireait board with tape so that it
Soesn’t short-out to the other ciruitry,

emember too that the 4017 s o CMOS
| mtegrated circuit, and can be destroved by
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static clectrieny discharges, Keep this part in
ity conductive foam or foil until construction
is complete  then, holding the circuit board
ground with one hand. use vour other hand
o pop the 1C into its socket.

If you don’t want to drili any additional
holes in the case, simply jumper pin 15 1o 7.
This provides the divide-by-three function,
which is probably the most musically valid
option. Otherwise, wire up a switeh to con-
neet pin 15 to the desired divisor pins. For
example. with an SPIYT switch you might
want to choose between divide-by-three (pin
1) and divide-by-four {pin 10).

Conneet o wire to pin 1 of IC3B (note
that 1l you used the recommended circeui
baurd keyout, there is o wire jumper next to
pin |1 to which you can solder this lead). and
connect the other end of this wire through a
10k resistor to pin 14 of the 4107, Next,
disconnect the lead going fram terminal F an
the circuit board to terminal 3 or R6. This
disables the stock divide-by-four output.
Now connect a wire Irom pin 2ol the 4017 10
terminat 3 of R6. This kts R6 control the
level of the divided signal coming from the
4017.

Finally. connect the 4017 two ground
connections to the Roctave Divider ground,
and conneet pin 16 from ke 4017 10 the
Roctave Divider's positive supply {this is
present at the Jumpers tunning along tie
stdes ol ICl and 102 containing pins 8

through 14,

Testing. 1 hisis the fun part. Turn up R6,
and you'll hear your new divided sound,
With divide-by-three, the effect cesembles the
parallel harmony ctieets you'd get with a
guitar synthesizer, and this can really thicken
up your sound. Check it out!

Bonus mod. Here's another mod that is
extremely casy. yet produces some wild tim-
bres. The radeolT is that the dynamics don't
track as well {causing more noise at the end
of notes). but this effect is so nasty you won't
care about any residual noise. Simply con-
necta 0l gk cap between pin 16 and pin 2 or
1C2. This super-distorts the compander chip
10 mve brassy, {al, busssaw sounds,

Final comments. | st Areny same peo-
ple are going to write in and siay they want
divisors other than the ones listed above,
Howgever, these are the ones that are easiest
to generate: trying to do anything mare, like
synthesizing spealic notes, becomes hor-
rendously complex. P'm abo sure that some
people are going 1o write and ask about gen-
erating notes that are higherinstead of lower,
Welk, no pronuses, but I've been working on
octave-above circuits for a while and am get-
ting close to o breaukthrough  so hang in
there.

In the meantime, have fun with these
mods, and we'll meet again next momb. I
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