VARY “ATTACK"” TIME WITH THIS

VERY MUSICAL instrument owes its

unique sound to a certain combina-
tion of inherent characteristics. For in-
stance, the number of harmonics pro-
duced, combined with their magnitudes
and phase relationships, play an impor-
tant role in creating the instrument’s
distinctive sound.

Another important characteristic is at-
tack time—the speed with which sound
is built up after a tone is initiated. Reed
instruments such as the clarinet produce
sounds which can be described as “soft”
because they have a relatively slow at-
tack caused by the time it takes for the
reed to build up to its maximum vibra-
tion. On the other hand, instruments
such as the guitar have a very rapid at-
tack because maximum amplitude vibra-
tion is started as soon as the string is
plucked or struck.

By changing an instrument’'s attack,
we can make it sound different and, at
the same time, not like any other instru-
ment. That is what the ‘““Attack Delay
Unit” (ADU) does for the guitar. By
slowing down the guitar’'s attack. a brand
new sound can be obtained. The effect
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DELAY UNIT

can also be produced by recording =
guitar passage on tape and then run-
ning the tape backwards through the
player. Instead of sharp, clean tones. a
hard-to-describe ‘‘whoop” is heard for
each note played. Although the note is
on pitch, it doesn’t sound like it belongs
to any known musical instrument.

Using the ADU, attack can be delaved
for a very short period so that only the
sound of the pick hitting the string is
eliminated or it can be delayed so that
the music builds up over the length of a
run. A foot control switch makes it easy
to delay particular notes selectively.

Construction. The circuit of the ADU,
shown in Fig. 1, is fabricated on a print-
ed circuit board whose foil pattern is
shown in Fig. 2. Once the board has been
made (or purchased), install the com-
ponents as shown in Fig. 2. Be sure to
install the semiconductors and electro-
lytic capaeitors correctly. Use a heat sink
(such as long nose pliers) on the transis-
tor and diode leads while soldering to
avoid possible thermal damage. Also. use
a low-power (35 watts) soldering iron.
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Connect sufficiently long leads to the
various external connection pads before
mounting the board in the chassis.

Almost any type of metal chassis may
be used as long as it will hold the PC
board, the power transformer, and the
associated rectifier and will permit the
installation of four switches on the front
and three phone jacks on the back.

The choice of switches for 82, 83, and
S} should be made carefully. During use,
it may be necessary to manipulate these

3

switches rapidly in various combinations
so they should have large paddle-type
handles and operate with a light pres-
sure. Any type of s.p.s.t. switch may be
used for power switch S1.

Mount the power transformer (T1)
and a seven-lug terminal strip at one end
of the chassis and drill a hole in the wall
for the line cord. Put a grommet in this
hole. Build up the power supply and at-
tach the positive lead to S1. Do not
ground either side of the a.c. to the chas-

Fig. 2. The actual size foil pattern
is shown at the left, while component
installation is illustrated below. The
PC board is mounted on four spacers,
and the power supply is mounted else-
where in the cabinet. Alternatively,
the ADU can be built in an existing
amplifier console, with the control
switches readily accessible to user.
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sis. Mount the three capacitor-selector
switches (82, 83, and 84) on the front
wall and three phone jacks (JI1, input:
J2, foot control; and J3, output) on the
rear wall.

Mount the PC board on four ¥4” insu-
lated spacers so that R27 will be accessi-
ble from the side. Wire the complete cir-
cuit as shown in Fig. 1. Put four rubber
feet on the chassis bottom to keep it
from slipping around when in use.

Setup. Prepare the unit for operation
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selecte capaczmts €8, €2, and C10. I‘hc pate’
bms o FET 07, in “tis case, is such that the FET"
is.turiied on and its low. source-to-drain resistance
results-in 4 large  amdpnt of feedback for the
linear dmplifier formed by Q1.and Q7. Since this
“amplifier is designed for. unity gain with no feed-
back, for:all practtcal purposes, ng mput s:gnal.
paﬁses through it
When-there Is-an: input sxgual ft is
by high-gain amplifier- 03 and 04 and then recti-
fied by peak-detector, ‘DT Theresilting dic, volt
ageappearing across (7 turns on Q5. which then
tiirns off 05 and allows the selected capacitor to
‘charge; As the capacitor charges, the bias on 07's
fate changes to mcrmae its. source-to-drain’ re-
sistance. “The ‘increase in resistance around: the
“ilinear amplifier loop: decreases. the feedback and
causes the gain to go from nearly zero 1o ap--
- prosimately unity. The time mqu:red for this to

" take place” depends on .the capacitance value se-

sfecteds Trimmer poténtiometer. R21 acts a5:a

“threshold control and séts the bxas on the gate of

X ()7 when 08 i< on, :
When the foot cdiitrol switeh is closed the base’

ol Q6 18 shorted to ground, sllowing the selected

capacitor to remain chwrged This holds the finear

- amplifier’ at muty gain and d&faats thc :mdck

by running a short length of cable from
the output of the ADU to your amplifier
input and plugging the instrument out-
put into the ADU input. For the time be-
ing, do not use the foot control switch.
Turn the ADU on and set the delay to 4.

Since a certain minimum signal is re-
quired to operate the delay unit, the in-
strument’s gain should be turned up al-
most all the way and the volume adjust-
ed by using the amplifier’s control.

The only thing that needs adjustment
in the ADU is potentiometer R21. At one

The power supply is built up on
a seven-tug terminal strip which
also carries the input a.c. line
cord. The arrangement is not criti-
cal, but make sure that neither
side of the power line makes elec-
trical contact with the chassis.

POPULAR ELECTRONICS



When obtaining switches for the
delay selection, remember that
they may be operated a con-
siderable number of times, in
various orders, and possibly in
a hurry. Pick switches with long
handles and smooth operation.

end of this pot’s rotation, there is little
or no delay in the instrument attack;
with the opposite setting, there is no
sound for an instant and then the vol-
ume will come up full. Between these two
extremes, are a variety of settings which
can be selected strictly as a matter of
personal taste. Ideally there should be
very little or no sound when the note is
first struck, followed immediately by a
noticeable increase in volume with a
smooth glide to maximum.

!

Operation. The three delay switches on
the ADU can be used singly or in com-
binations to yield up to seven different
delays. The numbers above the switches
represent some arbitrary unit of delay
(which varies with the setting of R21)
and may be added together to get the
longer delays. For instance, if the “2”
and ““4” switches are down, the attack
delay is 6 times longer than if only the
“1” switch is down.

Since the ADU requires a short, no-
signal dead time for the circuits to re-
set, all strings on a guitar must be si-
lenced before the next chord or note is
struck. If single notes are being played,
just lifting the finger from the finger
board will ordinarily accomplish the
deadening, but for chords with open
strings, it is necessary to deaden the
strings with the palm of the strumming

June, 1970

hand. The resetting time is actually very
short (on the order of a tenth of a sec-
ond) so very rapid runs can be played
with the delay still occuring on each
note.

The foot control switch is a single-pole,
single-throw type and can be housed in a

QUTPUTY

WRUY CONTROL

Phone jacks for input, output, and foot control
are located most conveniently on back of chassis.
Colorful vinyl cloth was used to cover prototype.

sturdy case of metal or a block of wood.
The switch can be a push-on/push-off
type but experience has shown that a
spring-loaded, normally closed switch
works best. With this arrangement, se-
lective delay can be accomplished by
pressing the switch when delay is desired
and releasing it to sustain a note. {30~
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GUT OF TUNE

“Modify Your Electronic Guitar
Sound” (June 1970). In the schematic

on page 58, the polarities of €3, €15, and
C16 should be reversed.




