CATTACK  DELAY UNIT

EV ERY MUSICAL instrument ‘owes its-

_unique. Aound 0. 8 certait. eo)
siem of ivhereni

and phage relationsbips, play an impor

1ant’ fole in cl‘e&.tlr{g the mstrumen’a sj'

dietinptive smmd

Another lmpértant character:stxe ig at-

&aak timé—the speed ‘with. which sound

is Bilt up after e tode is initisted. Reed
instyuments such as the' alarinet-produce:

soundswhich can_be described as Msolt’
beeause they have'a relatively” stow at-
tacli c¢auged by the time it takes for the”
read to build up to.ita maximum: vibras.
Imstruments .
such ag the guitar hive a:very rapid ats
vibres
) and three phione jacks on the back.

tioq. On. 'the other hand,

tack because maxlmum amp ,
tior -is. started as amm a5 the.stmng zs
plugked sr struek. -

By ‘changing an’ mstrument‘ attack
we ean make it sound different and, at
the same time, not like any other instru-
ment. That is what the “Attack Delay
Tnit” (ADU) does for the guitar. By
slowing ddwn the guitar's attack, a brand
rew sound ean be obtained. The effect

ean also be produced by recording &’

guitar passage on tape and then run-
ning the tape backwards through the
player. Instead of sharp, clean tones, 2

hard-to-deseribe "whoop" is. heard for’

‘each note played.
an pitch, it doesr
to any known_ musi

lg;houg'h the note i

fl instrument.

aracteriatios; Forin-:
stance, the nufnber of harmetics ‘pro-

made. {or purchased)
duced, combined with thelr: magmtudes_;

*' 84 -should be made carefully, During tse,

sund Jike it belongs

Construction. The circuit of the ADU,
‘shown in:Fig: 1, is fabricated on a print-

. ¢d " eircuit: bodrd whose, foil pattern is

shownin Fig: 2. Once the board has been
install the com-
ponents ag¢ skown in Fig. 2. Be sure to.

install the -semiconductors and -eleetro:
Jytie capamtnrs correctly. Use a heat gink
*‘{gueck as lonig riose pliers) on'the transis-
_tor-and diode. léads while soldering to
~ avold possible- thermal damage! Also, uge
& 19

r-power ¢35 watts) soldering iron. -
Connect “gufficiently long leads to the -
yariotis. external connection pads: b_efore

mounting the board in the chassis,

. Almost sny type of metal chassis may
be. used ag long as it will Kold: the PC, o
boerd,. the ‘power transformer. and the

~aasociated ‘rectifier and will permit the

ingtatlation gf four switches on the front -
“fhe chioice of switches for 82, 83 and

it may be necessary to manipulate these

‘switehes 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. awitch may be
used for power switeh 81.

Using the ADU, attack can be delayed
for a very short period so that only the
sound of the pick hitting the string is

. eliminated or it can be delayed so thai

the music builds up over the length of 2
vir. A foot contiol - “teh makes it easy
to delay particular\ s selectively.
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Mount the power transformer (71)
and a seven-lug termingl strip at one end
of the chassis and drill a hole in the wall

~for the Hhé cord. Put a_grommet in this

hole.” Build up the power supply. and at-
tach the positive -lead to 81.' Do not
ground either side:of the a.c. to the chas-
sis, Mount the three capacitor-selector
switches (82, 83, s0d '84) on the front

“wall “and threé phone jacks (41, input;

J2, foot’ control; and J3, output) on thé:.
rear wall; v

Mount the PC board on four W m&.n-
lated spacers so that B2 will be accessi-
ble from the gide. Wire tha-complete cir-

-cuit as shown in Fig: I Put four rubber

feet on the. chagsis bottom to keep it
from shipping around whernin use,

‘Setup, Prepare the unit.for operation

" by running a short length: of cable from -

the output of the ADWto your amphﬂ&r
input and plugging the. ingtrument 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 furned up =l-
most all the way and the volue adjust-
ed by using the amplifier's control. '
The only thing that needs adjustment
in the ADU is potentiometer R¥1, At one
end of this pot d rotation, there is little
or no delay i th& insirument attack:
with' the opposite se;tmg, ‘there is no
sound for an mstant then the voi-
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Fig. 1. The circuit is .essentially 2 two-lrangitor, high-gain audio amghflc} with
negative feedback controlled by & FET. The remainder of the circult: generates the
fendback control signal which is determined by a switch-selected capacitor.
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urie will come up full. Between these tweo
extientes, are g variety of settings which
canr be selected strietly as 3 matier of
personal tagte. Ideally there should be
very little or no scund when the note is
first struck, followed immediately by 2
noticeable increage In volume with a
smooth glide to maximum.

QOperation, 7 aree.delay swilches on
the ADU can w—used singly or in com-

 binations td'.yleld up to.seven different . -
-delays:“Tie nuttibers abyve-the switches

represent some arbitrary unit of delay
{which varies ~ *h the setiing of B21)
and may: be & __d together to get the
longer delays. For instance, if the “27
and “4” switches are down, the attack
delay is § times longer than if only the
“1" swikteh is down. e

Since the ADU requires a short, no-
signal dead time for the cireunits to re-
set, all strings on a guitar wust be si-
lenced before the next chord or note is
struck. If single notes are heing played,
Just lifting the finger from the finger
board will ordinarily accomplish the
deadening, but for chorde with open
strings, it I3 necessary to deaden the
strings with the palm of the strumming
hand. The resetting thme s aciually very
short (on the order of a tenth of a sec-
ond) so very appid runs can Be played
with the delay still cvcuring on each
note, . .

The foot cohtrpl switeh is a singla-pole.
single-throw type and can bé housed i a
sturdy case of metdl or a block of wood,
The switeh ¢an be a push-on/push-off
type but experience has shown that a
spring-loaded, normally closéd switch
works best. With this arfangement, se-
lective delay ean "be accomplished by
pressing the switch when delay is desired
and releasing it to sustain a note, -

Phone jacks for input, cutptt, and foot control
are located most con: “ily on back of chassis.

Cotorful viryd cloth ﬂ\_/.sed o Cover pretotype. . -

- HOW IT WORKS
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With' no signal Input, transistor Qf is turoeg
on and acts as a short cirenit around the switeh-.
seleewed capacitors €8, €9, and €10, The wute
Lias of FET 07, in this case, is such thet the FET
is turned on and is low sourcesio-drain resistanie
results in & Inrge amount of {eedback for the
fineny winplifier formed by G4 and. 2. Since this
umplifier i3 desigoed for unity gain with uwo {eed-

- back, for all practical purposes, nd input sigridl

passes through it .
. When there fa an fnput signal, it is ampliked
by high-gzin amplifier (O and Q4 and then recli-
fied by peak-detectsr 21, The resuiting dx, voji-
A dppeariiig acfoss €7 turns on 03, which then
wurms O (6 and allows the sclocted capacivor to
charge. As the capacitor charges, the bias on.07s
uate changes 1o increase s source-to-drain te-
<istance. The incrense in resistance aroumd the
Hagar sppdifier oon decrenses the feedback and
causes the main o go {rowm veady zers i fge
proximately unity. The tsse reouired for this.te
take place depeods on the cappcance value Se-
lected. Trimmer potentiometer R27 acts -as’ a
thivsholit control and sews the bias on the pateoi
L} swwhen 06 s on. :
When the foot control switch is closed; the base
of 04 is shocted to ground, allowing. the sefected
capaciter ta remain charged. This holds the ineur
amplifior at unity main and defeais the attatk

elay.
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ADU CONSTRUCTION NOTES

©Slease note that in Fopular Electronics the polanty of capacitors C3, C15. and Ci6

are shown reversed, The positive side of these capacitors should go to gr‘ound.

The "+" markse on the circuit board are correct. In some kits it may have been
necessary to substitute a 2.2mfd. capacitor for the 2 mfd. unit called out for C9

in the magazine. This change wﬂl make no noticeable difference in the performance e
of the unit, . >

Resistor color coding ia as follows:

R1, R19 = : 38K ohms. ‘ orange~grange~orange

_ _R15

R2 U 100,000 ohms - brown-black-yellow

R3 e ‘ 22,000 ohms red-red-orange

R4, R11,R16 : : S

R17. R20. 4700 ohms . yellow-violet-red

RS, R6, Ry, R14 1,000 obms brown-black-red

R7 . 150 ohms : brown—green-braown

RS ' 10,000 ghms - brown-black-~orange

rR10 2.2 megohms red-red-green

R12 .. _ 220,000 ochms " red-red-yellow -

R13 , SURCLE 470 ohms - | - yellow-violet-brown
: ' .100 ohms \_ . - brown=black-brown ;\/

§8 ' ohms blue—qre -br

when solder-mg semi-conduc‘tors in place heat smk all leads with needle nose pliers.
Do not\_ 2 a soldering iron with a powe,  ating greater than 35 watts. 7 . much
heat wil destr-oy transistors and diodes'#ind cause the foil to separate fr the
circuit board. Thoroughty clean the circlit board with steel wool prior !:o assembly
and use as little solder as necessary to make a connectmn. Use only rosin core
solder. CoL o

é. ST )

If you should exper-ience trouble a repair service is avaﬂable. Charges ordinarily
run about $3. 00 plus any parts used and shipping cha.rges. Kits are returned
C.0.0D. with an éxplanation of the problem found. Flease write ahead for repair
address and shipping instructions. :

: NOTE- Further study has show that 22,000 ohms is'a better choice of value for
R3. This change is'- reﬂected above and the substitution should have baen made
'in the parts supply :
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