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Introduction

The Tapographic Delay is a complex multi-tap delay in the Eurorack format with a unique
interface designed for live performance. It excels at transforming the simplest audio (a
drone, a percussive sound) into complex rhythmic structures, meshes of organic textures,
lush harmonic mille-feuilles, liquid and resonant effects... plus everything we have not
explored yet!
Have you ever got tired of the monotonous repetitions that your standard delay
pedal/module produced? Have you ever wished for a more complex rhythmic structure than
just decaying repetition? If yes, you have come to the right place: the Tapographic Delay is
an advanced effect that lets you handle repetition in ax completely novel way. It is in a way
to a traditional delay what a full rhythmic sequencer (with pattern recall, velocity control,
tactile input) is to a simple clock. With the TD, you interactively define the rhythm that the
repetitions will follow: a velocity-sensitive sensor allows you to record, edit, modify, and
sequence your own arrangements of delays. In a sense, the TD is the converse of the
classic Frippertronics sound-on-sound setup popularized by Robert Fripp in the 70’s: you
don't play the guitar, you play the tape loop!
The Tapographic Delay is an expressive experimental instrument meant to be played in
real-time, rather than a set-and-forget end-of-chain effect. Interact with it! Experiment! Push
it to its limits!

e Velocity-sensitive force sensor to tap the delay configurations (tapographies)
Up to 32 taps, each with its own delay time, amplitude/filter and panning
Low-pass filter or resonant (pingable) band-pass filter on each tap
Morphing between delay configurations, with adjustable morph time
Two different feedback paths: a Repeat toggle and a Feedback knob
Save and recall up to 24 delay configurations (4 banks of 6 slots each)
Tapography sequencer with forward, random walk or random directions
Synchronization to an external clock, with clock divider/multiplier
Gate output that plays the current rhythm of delays
Maximum delay time of 174 seconds (almost 3 minutes)
16 bits/48kHz with 32 bits floating-point internal processing, 1.3ms software latency
Mono-in, stereo-out operation
18HP Eurorack module
Current consumption: 125mA of +12V; 32mA of -12V. (10-to-16pin cable included)
0.98" (25mm) maximum depth with power cable
Dry frequency response: 20Hz - 5kHz: +/-0.1dB. @10kHz: -2.3dB. @20kHz: -7.8dB
Audio inputs max 22Vpp. Audio outputs soft-limit at max 17Vpp
Trigger/clock inputs: +2V minimum, +12V maximum
Gate (trigger) output: +8V, 4ms pulse width
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Background

What|s a multi-tap delay?

The best way to understand the concepts underlying the Tapographic Delay is to remember
the experimentations with reel-to-reel tape decks. Imagine a setup with two tape recorders
and a strip of tape going from one to the other. The first tape recorder is set to record your
input audio continuously; the second is set to play what’s on the tape to your speakers. As
the tape passes through the write-head and then read-head of the two machines, a delay is
introduced between input and output: a particular signal will appear at the output of the
system some time after it went into the system. This delay is proportional to the distance
between the two machines (and the tape speed, which we consider constant here). If you
use a mixer to sum the “dry” input and the “wet” output, you will hear a repetition: the
original signal, then its delayed copy some time after.

e > Read
IN> l dry llwet
Mixer Mixer
ik ik
feedback T »OUT

Figure 1: Classic delay system

If now you reinject the output of the system back into its input, material will be played back,
then rewritten on tape, then played back again, and so on... It will repeat at regular intervals
indefinitely, until it dies out due to signal attenuation and/or distortion. This is feedback.
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This situation and its two controls, feedback amount and dry/wet, describe the workings of
typical delays, whether they use actual analog tape or memory chips.

Now, let’s make the topology a bit more complicated by introducing more than one read
head on the path of the tape. Each of these read heads is called a tap: it is where you tap
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into the tape signal. Our traditional delay configuration above is just the particular case of a
1-tap delay (one read head); but if you place n taps, and sum them all together with the
input, you will now hear n+1 repetitions (the dry signal, then the n repetitions).
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Figure 2: Classic multi-tap delay
More interestingly, the interval between each repetition will vary with the distance between
each read head (tap) on the tape! Even more interestingly, if you now feed the sum of all
taps back into the input, the “rhythm” gets more and more complex as time passes. For
instance, with two taps placed at 1 and 1.618 seconds from the write head, we get this:
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A multi-tap delay is therefore conceptually a small step from the usual single-tap delay, but
can give more complex sonic results, depending on the relative delay times (distances) of
the taps, their amplitudes, the amount of feedback, the modulation of the delay times...
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Since multi-tap delays are about timing and rhythm, why not let you enter these parameters
yourself, by tapping the rhythmic pattern on a sensor. Welcome to a world of tapographies!

Whatjs a tapography?

It’s a word we invented. A tapography is the particular configuration of a multi-tap delay
including the timing and the relative intensity of each tap. A signals engineer would
probably call it an impulse response (like on a convolution reverb, only discrete), but a
tapography contains a bit more information. Precisely, a tapography is a collection of taps,
where each tap has the following information:

e Time, i.e. the distance in seconds separating it from the write head

e \Velocity (intensity)

e A parameter the velocity is mapped to (amplitude, low-pass cutoff, or band-pass

frequency)
e Panning in the stereo field

The Tapographic Delay allows you to record, edit, sequence, save and recall these
tapographies, and of course, hear them in action.

Installation

1. Remove the Tapographic Delay (TD) from the box and anti-static bag. The RAM chip
on the TD may be damaged by static electricity; take care not to touch the circuit
board.

2. Connect the free end of the power cable to a Eurorack power
header on your power supply distribution system, with the red
stripe towards to the -12V. The other end of the power cable is
a 10-pin connector which should already be connected to the
TD. The red stripe on the power cable should be oriented
towards the bottom of the module (the bottom is marked by a
white stripe and the word “POWER”). Note: The TD is
reverse-polarity protected, but if a module is incorrectly
connected, it could damage something else on the power bus.

3. Securely screw the TD to the rails of your case.

4. Power the system on. You will see a colored animation on the
upper buttons.

Getting started: Your first TD patch

Create a new Tapography

1. For your first patch with the Tapographic Delay, prepare a simple sound source. A short
melodic sequence of percussive sound (envelope with very short attack and ~0.5s
exponential decay) is a good choice. Make sure to clock it relatively slow, perhaps one
note every two or three seconds. Now, patch this sound source to the Audio In of the
TD and monitor both Audio Out jacks in stereo.
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3.

5.

Put the controls in these default positions:

Level at 70% (adjust downward if you hear clipping)
Time at 50%

Feedback at 0%

Modulation at 0%

Dry/Wet at 50%

Morph at 50%

Bottom left switch flipped up to ADD

Bottom right switch flipped center to AMP

Take a look at the top row of buttons: if most of the buttons are red, you are in SEQ
(sequencer) mode. We’'ll discuss SEQ mode later, but for now let’s go into EDIT mode:
hold button 4 (MODE) and then press button 5 (EDIT). When the top row of buttons are
no longer red, you’re ready for the next step.

Hold the Repeat/Clear button for 0.5 sec to clear any existing tapography. You should
now only hear your dry input.

Tap several times (say, 5 times) on the sensor, in a rhythm of your choosing. Watch and
listen carefully to what happens.

On the first tap, the red Tap LED located above the sensor lights up, indicating that
the module is now recording a tapography.

Each subsequent tap makes the row of buttons flash in white, indicating that a new
tap has been entered. The more buttons light up, the stronger its velocity is.

Each input sound is now repeated, according to the rhythm you tapped on the
sensor. For instance, if you did “tap... taptap... tap” on the sensor and the input
audio goes “pling”, you will hear “pling... plingpling... pling”. The velocity of the taps
determines the volume of the “plings”.

Congratulations, you recorded your first tapography!

Editing your Tapography

You can clear it by holding down the Repeat/Clear button for half a second, then record a
new one by tapping some more on the sensor (or via CV).

Careful: if you forget to clear and tap the sensor once more, you will add a new tap
to the existing tapography, only far, far away from the rhythm you first entered!
Since then, maybe 70 seconds have elapsed so your resulting tapography will
sound like:

htapD taptapO tapD [70 seconds of silence]D tapl.

If you enter more than the maximum of 32 taps, the upper row of buttons will start pulsing
purple instead of white, indicating that older taps are starting to disappear to make room for

the new ones.

If you made a mistake, you can delete the last tap entered by pressing the Delete button.
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Notice that the Delete button flashes to reflect the pattern you tapped in. Each time the
button flashes, the Gate Out emits a short trigger. Use this output to trigger events
somewhere else in your system.

Saving your Work

When you are satisfied with your tapography, you can save it to an empty slot. Bank D is
empty when the module leaves the factory. Go to this bank by holding the second button
(marked BANK) and quickly pressing the sixth button (marked D). Now, save your
tapography into slot 1: hold Button 1 until it blinks red, release it and quickly press it again
to confirm. You have saved the tapography! The button lights up green to indicate that this
first slot is loaded. To load another slot, just press its corresponding button.

Explore the Knobs

Now, explore the effect of the knobs: Turn Level up and down to hear how the level of the
input changes. Now turn Time. This knob scales the delay times of all the taps, making your
whole tapography shorter or longer, maintaining the time ratios between taps. The pitch will
shift temporarily whenever this knob moves, like on a tape delay. Feedback feeds the sum
of all taps back into the input. Turn this knob with care: it can very easily bloom to very high
levels and damage your ears, or worse, your speakers. Modulation sets the amplitude and
frequency of the LFOs which modulate each tap time, independently. Turn it all the way
down to disable it; now turn it slowly up and listen for bendy, wow-and-flutter sounds that
increase in amplitude and decrease in speed as you turn it up. As usual, Dry/Wet controls
the mix of your input and output signal.

Each change in the active tapography can be instant or gradual. The Morph knob sets the
time it takes for a tap to fade in or out when you insert/delete it, or when you load a new
tapography. Try turning Morph up and then press a button on the top row to select a new
tapography. See how the new tapography’s button flashes green for a while? That indicates
you are “morphing” from the current tapography to the new one.

Explore the Switches

The two switches at the bottom of the faceplate determine what happens when each new
tap is entered. For a detailed description of these, see the Entering taps section below.
Briefly, the leftmost switch (ADD/OFF/INS) determines what happens when you tap the
sensor (or fire a trigger into the Tap jack). When it’s set to ADD, more time is added to the
tapography. In the tape machine analogy, this is akin to splicing more tape to the end of the
existing tape. ADD mode is great for creating your initial tapography, but if you leave the
switch set here for a while and then add more taps, you’ll get some very long silences.
Often, once you’ve created a tapography you will want to add more taps inside the “tape
loop” without extending the time (or adding “more tape”). To do that, flip the switch to INS.
In this mode, new taps are INSerted INSide the tapography, without making the tapography
longer. The center position, OFF, simply disables the sensor and the Tap trigger jack: no
new taps can be added.

The rightmost switch (RES/AMP/LPF) selects what kind of tap is inserted. RES means the
tap is run through a resonant band-pass filter with the velocity controlling the frequency.
LPF means the tap is run through a low-pass filter, with the velocity controlling the cut-off.
AMP means the tap is attenuated based on the velocity. Try adding different types of taps
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to a tapography. Keep in mind, the VEL setting in the menu changes how the velocity of
your taps changes the filters: try different values as you experiment (see Settings Menu).

Explore the Buttons

Repeat will make the input repeat indefinitely, accumulating on top of older material. Turn it
on and listen how input material builds up quickly! Hold the Delete/Sync button for a
second, it will turn red to indicate Sync mode. In this mode, the total length of the
tapography (from the first to the last tap) is scaled to the clock input in Ext Clock. Try this
out: patch your master clock to the Ext Clock jack, and enter a rhythmic tapography (one
where tap times are all multiples of a common tempo). Now enable Sync and listen how the
tapography syncs; Time then becomes a multiplier/divider for this clock.

Sequencer Mode

Remember when we checked to make sure we weren’t in SEQ mode at the beginning of
this tutorial? Let’s explore what SEQ mode is. On the top row of buttons, hold down the 4th
button (MODE) and press the 6th button (SEQ) shortly. Release the buttons and you’ll enter
Sequencer mode. You know you’re in sequencer mode because the top lights have a red
“background”. In this mode, tapping the sensor will not enter new taps; instead it will select
the next tapography saved in the current bank. Notice that the position of Morph is
honored, as well as the velocity of your taps: the stronger you tap on the sensor, the faster
the morphing will be between slots. The leftmost switch also changes meaning in this
mode, and determines the direction of this sequencer: OFF means forward, INS means
random walk, and ADD means random. To exit Sequencer more, hold the 4th button
(MODE) and press the 5th button (EDIT).

Controls

O O O O O O Tap Buttons 1 to 6: load and save tapographies

¢ (see Navigating tapographies); display and modify
the settings (see The Settings Menu).

," \, Level knob: sets the level of the signal going into the delay (does not include
\/ the dry path, only the wet path). From 0% (no signal going into the delay) to
Level 300% amplification.

Time knob: scales all the tap times in the current tapography by a factor from
about 0.1 to about 4 (middle position is 1). It effectively compresses or
expands the current tapography in time. While the knob is moving, pitch
shifting will occur. This factor also affects where newly entered taps will be
placed, and it also affects the visual and gate output. When Sync is engaged,
Time selects the multiplication/division of the incoming clock on Ext Clock.
The divisions/multiplications available are: 1/8, 1/7, 1/6, 1/5, 1/4,1/3,1/2, 1,
2,3,4,5,6,7, 8, 16. The middle position corresponds to 1 (no
division/multiplication of the input clock).
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R & Feedback knob: Amount of the sum of all taps that is injected back into the
: : input. From 0% to 120%. Careful: in some settings, the effect of this knob
. ’

can be wild.
~ ’
Fe:‘.’.b:‘:k Modulation knob: Amount and frequency of the internal LFOs modulating
./ \‘ each tap time. Each tap has an independent random LFO whose shape is
3 1 close to a sine wave. With enough modulations, the delayed material will be
A\ Al pitched up/down, just like wow and flutter on a tape recorder. Fully

Modulation counter-clockwise, frequency is high (around 50Hz) but the amount of
modulation is so small that there is no effect. Fully clockwise, amount is
maximum (+/- 0.5 sec) but frequency is so small that the LFOs are stalled on
a particular position. Positions in between minimum and maximum give
intermediate amplitudes and frequencies for the LFOs. Tip: Adding a bit of
modulation can help avoid harsh buildups when using Feedback.

Dry/Wet knob: crossfades between the unaffected input signal and the sum
of all taps.

Morph knob: amount of time it takes to transition from one tapography
configuration to the next, from 0 seconds to about 12 seconds. Any time the
tapography changes, Morph dictates the transition time. This includes adding
a tap, removing a tap, clearing the entire tapography, en/disabling Repeat,
and recalling a tapography from a memory slot.

Time, Feedback, Modulation, Dry/Wet CV

Bipolar CV inputs for the respective parameters (-5V to 5V). Sending a
positive voltage adds to the knob’s value; sending a negative voltage
subtracts from the knob’s value.

Time Feedback

Modulation Dry/Wet

* Gate Out: emits a trigger pattern in a loop, according to the current

4 tapography and the current Time setting. Can be used to turn the TD into a

Gafe 6ut recordable trigger sequencer. Triggers are +8V, with 4 millisecond pulse width.

=4,  Audio Out 1 & 2: stereo audio outputs. By default, taps are assigned

| " ' )’ alternatively to each output. See Panning Setting for more details. In

o - some panning settings, Audio Out 1 is considered the main output
Audio Out | Audio Out 2

for mono use.

Audio In (audio input). Accepts full range of modular level signals (+/-11V)

Audio In
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