PROJECT

HORUS/
FLANGER UNIT

Tim Orr returns to the pages of ETI with a project to make
your amplifier see double — a chorus/flanger.

" .wdu-u'_..'j

T he Chorus/Flanger unitis a

device for processing musical

and other signals to produce
a wide range of effects. The elec-
tronics have been optimised for an
electric guitar input but the unit
can run equally weii from line level
g signals (—6dBm) and high output

microphones.

- The chorus effect simuiates a

second instrument, which is pro-

ducing the same sound as the

) input signal, but which is slightiv
g 7 3 delayed in time. This tends to

i &*} k

L {ORAT, e R

: o generate the illusion of a second
v s "' 5 ) i instrument and also enriches the
t i : i overall sound quality. If a relatively
? * fast (10H2) time modulation is
H used, then genuine vibrato is

3 k : generated. Flanging is a very

T Y 3 dramatic colouration of the input

: i P sounid. An instrument plaved

N } 3 through a flanger sourds like itis

f (4 T < being heard in a drain pipe, the
: - ’ Size ofwhish fc b Ta

LA PO | . N Tl
all ime deigy ¢ tedis, and o their
implementation is relatively sim-
pie if we use 1 bucke! brigade
delay line, F12. 1. Voltages presen-
ted to the input of the delay line
are sampled and then converted
into smali quantities of charge.
These charges are passed along
several hundred electronic
‘buckets’ until thev reach the out-
put, whereupon they are reconver-
ted back into the original voltage.
This process takes time, in fact the

P S

INPUT time delay is equal to the number
BUCKET BRIGADE v of buckets divided by the speed at
T N STAGFS LONG) ovrr which the charge s passed along
the line. The signal recovered at
JVV\J‘ ouTpuT the other end very closehy resem-
R nn bles the input signal excent for a
small amount of neise and distor-
CLOCK DRIVER N | tion (it's an imperfect world).
(FREQUENCY Fel A 3 - As this is a sampled information
T

system we must sample the input
signal much mcre frequently thar @
the highest frequency compon-

Fig. 1 The basic principle of producing
a ime delay.
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Chorus/Flanger
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Fig. 6 Overlay diagram of the PCB for
the Chorus/Flanger

11 12 13 14 15 16 17 18 19 20

PIN QUTS

=30

BCE

BCIB2L
BC272L

=t) )

0rs G 80

BF244A

=)

UNREG.IN OV

-5V QUT

78108

—~
~ PARTS LIST
— 1
RESISTORS tall WW 5%) POTENTIOMETERS c2% 4n7 ceramic [
R1 4k7 RV1 1MO reverse logarithmic 31 47n polvester |
R2 220k RV2 100k logarithmic !
,_>Ri 6 Zg: 2;3 fgt reverse logarithmic '
4, 1,3 preset
R3 18k PR2 1MO preset ,SCE;"JCON%%Q%RS
R7.8 15k ri1c2’ MN3207 PELAw Crask
R9,10 100k «1C3 MN3102 €L 0K a Zercea™ef
R11 k5 CAPACITORS 1C5 78L05
R12,13 47k C1,4,9 100n polyester i » 1C6 TL062CP |
R14 220k C2 22p ceramic ! Q1,7,8,9 B(82L
R15,16,17 15k C3,10 104 16V PCB electrolytic .Q23 BF244A
R18,19,22,24 68k G 4n7 polyester Q4,56  BC212L
R20 18k c6.7 100p ceramic D1,23  1N3148
R21 10k cs 10n ceramic ZD1 BZY88-12V zener
R23,26,31 MO0 C11,16  1u0 63V PCB electrolytic LED1 0.2 red LED
R25 22R C12 47n polyester
R27 1k2 c13 1n0 polyester
R28,29,37 457 c14 470p ceramic MISCELLANEOUS
R30 47 C15 2n2 polyester SKT1,3 s mono switched jack |
R32 560k c17 4n7 polyester sochets I
R33 220k c18 330p ceramic SKT2 3.5 mm mono jack socket .
R34 658 c19 100n polyester SwW1 latching footswitch SPCO |
| R35 270k C20 22n polvester plus cap i
R36,38 150k c21 1004 16V PCB electrolytic SW2 DPOT switch !
| R39 3k9 C€22,30 140 63V PCB electrolytic PCB; knobs: PP3 batterv connector: |
| R0 15k c23 100n polyester case; self-adhesive feam s'rip (for |
i R11,42 100k C24,25,26 10u 16V PC8 electrolytic securing the PCB- 8-pin 1C rockets 15 |
l}é}) 10k c27 100p ceramic offy; holder for LED: wire, soider, Gib- |
R44 560k 28 22,0 16V PCB electrolytic son Les Paul Special ete. i

L
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e P RO JECT : Chorus/Flanger
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Assembly And Setting Up

Assemble the PCB and connect
to the controls as shown in Figs. 6
and 7. When testing is complete,
the PCB is mounted in the box,
supported by the jack sockets,
with the foil side to the case
bottom. Put some thin sticky-
backed foam rubber on the inside
of the case bottom to prevent
shorts.

Table 1 shows various DC test
voltages around the circuit and Fig,
& shows some of the waveforms

soineuld S0 d wsing an oscillos-
ggpe. As regards the setting of the
ANsets, you can just plugin,
switch on and hope for the best
and set the presets by trial and
error, but if you do have access to

IC14,PINS +QV (FOR BATT.
OPERATION)
-~ IC1,PINS35 +4.5V APPROX
~ IC1. PINS 1,7 +4.5V APPROX*®
Q1 EMITTER +3.8V APPROX*®
1C2,PINS +5V
IC3. PIN1 +5V
IC3,PINB 467V
1IC4, PINS 17 +4.5V APPROX*
1C6, PIN 8 +5V
1C6,PIN36 +2.5V
* VOLTAGE WITH NO INPUT SIGNAL

Table 1 DC test voltages.

+3.4v

IC8PINT \/\/\/\
+1.3v
1C8 PIN 1 1

[TYPICALSPEEDS MAX 1 MIN
I

CHORUS 10Hz
| E—

F FLANGER 10Hz 0.06Hz

Fig. Ba Waveforms for the modulation
oscillator; note that the voltage levels
for 1C6 are only approximate, as are
the oscillator frequencies.

some test gear, here is the proper
way to set up the unit.

Inject a 2.0 V peak-to-peak 500
Hz sinewave into the input socket,
and select chorus on SW2 with the
footswitch, SW1, set to effect. Set
the rate control to maximum and
the depth control to minimum,
Using an oscilloscope, check that
the undistorted signal is present at

- SOLDER ONTO
. CASE OF POT 4
' THIS (S THE

CHASSIS EARTH

“U *1F LED DOES NOT
FLASH REVERSE
THE LED WIRING

EXTERNAL
POWER
INSIDE VIEW OF CASE £
SKT2 \
3
"RESONANCE’

SW1
FOOT
SWITCH /
P

+VE WIRE

PP3

C

’/_ve WIRE
. (BLACK)

-+
\ FIT FOAM STRIP HERE
TO STOP SHORT CIRCUITS

@ INDICATES PCB SOLDER TAG NUMBER
NOTE 7 HAS NO CONNECTION

i__Fg. 7 Inside view of the case and interconnections.

ETI JANUARY 1984

+5V
+22V
(TYPICAL!
+5V T
e I I l —[ ] l ]7 1
ov
5V
IC3PIN2
WJ L_J (I __j L
+5V
IC3PING ’
ov

I MIN L MAX

!

CLOCK PERIOD
U S—

CHORUS S 70us 1 ot2s |
0 s 1S

i

|

r FLANGER ﬁ\' 358 22uS

L | |

Fig. 8b Waveforms for the clock
oscillator; select minimum depth
(RV2) for these waveforms. The table
shows the limits of the clock period for
depth set to maximum and rate set to
minimum; the preset PR3 should be
adjusted to bing the osciiiator into the
range given for the flanger mode (with
the flanging effect selected).

Q1 emitter, IC1 pins 1 and 7 and
IC2 pin 3.

Set PR1 toits mid-way position
and look at the sigrat present on
IC2 pin 8; acdjust PR1 untii the
signal is clipping symetrically {see
Fig. 9). Note that this signal wili
have a lot of high-frequency clock
signal breakthrough: this is normal.

Examine the cutput at iC4 pin
7; this should be the same s'gnal
without the HF breakthrough.
Reduce the input signal level to
remove the clippirg eon this signal.
Ture the deyn st o maxe

Imum as e : :
7 wiil be treq. a0y MUa aied Dy
the modulation cscrilator; a mix-
ture of this signal pius the direct
signal should appearat 1C4 pin 1,

HICH FREQUENCY
CLOCr. BREALKTHROUGH

Fig. 9 Waveforms at the input and *
output of 1C2.
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y————PROlECT: Chorus/Flanger

The flanging effect is best tes-
ted with a 200 mV P-P square
wave oscillating at 2 Hz. This
excites the unit with two clicks per
second. Set resonance to max-
imum, speed to minimum and
SW2 to the flanger position (foot-
switch SW1 should still be set to
effect and not bypass). Listen to
the output from the unit via a suit-
abie ampilifier, and adjust PR2 so
that the output is a rich ‘drainpipe’
sound (you'll hear what we mean).
If PR2 is set for too much feed-
back the unit will oscillate; if this
cosars sack ofi the control a little,

For both chorus and flanging
JMcts, the time modulation depth
reduces as the modulation speed
increases. The modulation depth
at 10 Hz should produce a
pleasant vibrato effect, caused by

‘."nall time delay sweep.

Power Supply

The unit consumes about TmA.
Using an Ever Ready PP3PP
‘(fower plus) for two hours per

ay, the expected battery life will

be about 20 haurs. If you leave the
unit turned on over night, you will
exhaust the battery. It is possible
to use a rechargeable Nickel Cad-
mium PP3 battery. This has a shor-
ter discharge life time of about 7
hours, but can be reused
(charged/discharged) about 600
times! The purchase price of Nic-
kel Cadmium batteries is about six
times that of a standard PP3, and
also you will need a charger unit. A
non rechargeable alkaline PP3 bat-
'y (eg Duracell type) gives about
Zur times the energy content of a
zinc carbon PP3 but costs about
MECD Qs L

A 2V battery eliminator can be
used, the operating power is then

rived from the mains. Note that
e inner connection is +9V and
the outer is OV; if the polarity is
reversed, D3 should prevent any
damage to the chorus flanger, but
the unit will not work.

BUYLINES

A full kit of parts for this project is avail-
able from Sola Sound Ltd, for £49.95 all
inclusive. Alternatively, some of the
more unusual parts are available as
follows: PCB £1.15 inclusive; case (fully
screened) £3.75 inclusive; MN3207/
MN3102 (1C2 and 3) £13.80 the pair. All
these prices include VAT and postage.
Sola Svund Ltd may be found at 18 Bar-
ton  Way, Croxkey Green, Rick-
mansworth, Herts, (Note that the PCB
will not be available through the ET!
PCB service.)

EXTERNAL
POWER
UNIT

SPEAKER |

RES DEPTH

VIBRATO

RES DEPTH

CHORUS

FLANGER@

DEPTH

@ CHORUS

SPEED

@ CHORUS

SPEED

»
4'©‘>

\J

SPEED

RES

User Guide

Plug in the guitar and the amplifier.
Press the footswitch so that tEne
LED is off. Turn up the guitar
volume, set up the amplifier level
and tune the guitar. This is the
BYPASS mode.

Vibrato
Set up the controls as shown, with
SPEED and DEPTH at maximum.

: ; o rive Prage
nelEn
flashing. Play the guitar. A fast
(10H2) vibrato will be heard. If
necessary alter the guitar and
amplifier levels. Adjust both con-
trols tor less depth and ditferent
vibrato rates.

Chorus

Set up the controls as shown, with
the DEPTH set to maximum and a
SPEED setting of about 1 flash per
second. RESONANCE is inopera-
tive, Play the guitar. A"creamy”
sound will be heard. Press the
BYPASS tootswitch and see how
flat the original signal sounds. Go
back to the effect and try some
different SPEED and DEPTH
settings.

Flanging

Set up the controls as shown with
DEPTH and RESONANCE tc max-
imuim and SPEED to minimum. Tap
the guitar strings. A slowly sweep-
ing ““drain pipe” resonance will be
hea:d. Try playing a melody with a
rhytiim that has the same period

4 as the gavag time Ty other Con-
»
FLANGING .O; tror setlones
I P
v
—
¥
A
N7

e R A T
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The Chorus/Flanger Board
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