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Step 1
Desolder the input jacks and power con-
nector and remove. Take care not to lift 
the traces on the PCB. [Fig. 2] Next, each 
of the potentiometers has a little tab at the 
base of the shaft. These should be snipped 
or sanded off so that the faceplate goes on 
straight.

Step 2
Where the power connector was, solder a 
10 pin shrouded header. Remove the un-
necessary pins on the header so that three 
pins on the header fit into the three holes 

on the PCB where the old power connector 
was. Make sure when you solder the head-
er in that the cutout of the header is facing 
the outer edge of the board so that when 
the cable is plugged in, the red stripe of the 
power cable will be on the edge-most side 
of the board.
Step 3
Wire up the output. Your PCB should have 
come with connectable wires, so use those. 
Measure out about 4” and cut the cable. 
Then strip the white wire and solder it to 
the tip of a jack. Twist the silver shield and 
solder it so there are no loose strands, and 
connect this to the ground of the jack. The 
red wire isn’t used and should be clipped 
so as to not be in the way.
Step 4
Wire up the input. The ground of the input 
jack can connect to the ground of the out-
put jack. The tip of the jack should be sol-
dered into the top right jack hole [where 
we desoldered the input jack] where it says 
“MIC 2” as shown in fig. 3. Solder another 
wire from the tip of the input jack to the 
“Lin” input pad on the underside of the 

PCB; it’s next to the red LED so that you 
are splitting your input signal into 2 and 
will have a “dry” and a “wet” signal and 
have control over both parameters inde-
pendent of each other.
Step 5
If you’re new to making DIY Vactrols, 

they’re comprised of just an LED [any col-
or will work, though I prefer red] and an 
LDR [light dependent resistor, or photo re-
sistor], and something to connect the two 
and block out light, such as electrical tape 

$8 EBAY EURORACK DELAY MODULE
Ebay’s got everything, so it should come as no surprise that there’s a karaoke reverb PCB for only $8 on their site that 
can be modified to work with a Eurorack setup as a delay module. It uses the PT2399 chip and there are a couple of 
articles floating around the web about how to perform the transformation [shout out to Mike Eckert of FB group 
SYNTH DIY and Izhar Ashdot who made a video about this on his Youtube channel], but I decided to go a bit further 
and add a couple of Vactrols so that it’s possible to modulate the delay time and feedback amount. Outside of the 
PCB, you will need some wire, a 10 pin power header, 4 jacks, a couple of 1k resistors, and 2 Vactrols [DIY style for 
me]. Make sure to do an Ebay search for “karaoke 2399 reverb” and to get one that looks like the one below in Fig. 1. 
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or heat shrink tubing. All of the parts are 
pretty inexpensive, so search the web, and 
if you’re planning on building more proj-
ects in the future it’s good to have a bunch 
of each on hand. Fig. 4.
To make the Vactrol, take the LED and 
have it face the LDR. Then use the black 
electrical tape or black shrink tubing to join 
them, as shown in Fig. 5. Just remember 
which side has the LED leads, and which 
are the LDR. The LDR leads are usually a 
little thinner, and the LED leads have one 

longer than the 
other. So now 
that we’ve made 
some Vactrols. 
. . 

Step 6
Let’s hook up Vactrol #1 so that we can 
modulate the feedback amount. Take the 
Vactrol and connect one lead of the LDR 
side to the ground lead [shorter lead] of 
the LED and use wire to attach that to the 
ground on a new jack. This new jack is our 
feedback modulation jack. Connect this 
jacks ground to either the input or output 
jack so that all of the grounds on the three 
jacks are connected.

Next, solder 
a 1k resistor 
to the posi-
tive lead [the 
longer one] of 
the LED, and 
solder the other side of the resistor to the 
tip of the feedback modulation jack. [Fig. 
6] The other LDR lead is to be attached 
via wire to the topmost pads [use a blob of 
solder to carefully solder the two topmost 
pads together] of the feedback pot on the 
underside of the PCB, as shown in fig. 7.

Step 7
We’ll add Vactrol #2 so that we can modu-
late the delay time, which can bring about 
some really cool results. Connect one leg of 
the LDR to the ground lead [shorter lead] 
of the LED and attach that to the ground 
on a new jack. This new jack is our delay 
time modulation jack. Connect this jacks 
ground to the grounds of the other jacks 
so that all 4 jacks grounds are connected.
Next, solder a 1k resistor to the positive 
lead [the longer one] of the LED, and sol-
der the other side of the resistor to the tip 
of the delay time modulation jack. The 
other LDR lead is to be attached via wire 

to the topmost pads [use a blob of solder 
to carefully solder the two topmost pads 
together] of the delay [2nd from top] pot 
on the underside of the PCB, as shown in 
Fig. 7

Put the faceplate on, shift the jacks around 
if you have to, and attach the ribbon cable. 
The red stripe should be on the outside of 
the board [again, on the opposite side of 

the red LED], 
but double 
check every-
thing to make 
sure you have 
it wired cor-
rectly. 
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 Vactrols [sometimes called 
optocouplers] have a certain 
mystique in the modular world and 
are used to add voltage control to 
circuits that lack it. In construction 
they are simply an LED packed with 
a photoresistor, and can be made at 
home by having the two elements 
face each other, and then encasing it 
in something like electrical tape or 
black shrink tubing to block outside 
light [see Figs. 4, 5]. By driving the 
LED with voltage, it illuminates, 
and the photoresistor applies less 
resistance to a circuit. 
 LEDs are diodes [light emitting 
diodes] and thus have a minimum 
voltage that needs to be met before 
they illuminate. This translates 
to a slight “delay” in the resulting 
resistance drop, and as a result, 
Vactrols are poor options for fast 
audio-rate modulation, as the LED 
will be too slow to react to the fast 
voltage changes. 
 Photoresistors are asymmetrical 
and take time once an LED is “off ” 
to raise their resistance back to 
the null state. This gives Vactrol 
controlled VCAs their beloved 
“bloopy” decay and can add shape 
to an otherwise harsh AD envelope 
voltage signal.
 The actual specs of a given Vactrol 
will vary between individual units 
from the same assembly line, 
meaning that individual modules 
can also vary from the same 
assembly line. While this causes 
some circuit designers to take great 
care in their Vactrol selection, 
others embrace the chaotic nature 
of Vactrols. 
 Vactrols do have a few limitations, 
however. They use 0 as their voltage 
floor and thus don’t respond to 
negative CV, their resistance and 
range is generally not well-defined, 
and they can be slow in their 
response time, but these are also 
some of the inherent characteristics 
that give Vactrols their beloved 
“Vactrollness:”. If you are open to 
exploration and experimentation, 
you can use Vactrols to find some 
really cool, simple ways to add 
modulation to a circuit.
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have a diy project that you'd like to 
see in waveform? 

email us at: 
contact@waveformmagazine.com

Finished!

this project is available 
for purchase at: 

waveformmagazine.com/shop

more about vactrols
with Abe Ingle from AI Synthesis


