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Introduction
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Reverb is one of the most vital effects in the music producer's repertoire. It can also be one of the most difficult to get right. A successful application of Reverb acts upon our innate perception of natural sound, and sometimes challenges it. 

Natural reverb is one of the oldest musical effects in existence. Whether we're singing in the shower or busking in a shopping mall, the harmonics of our performance mix with the harmonics of the reflected sounds to create something special.

Reverb is built into many acoustic instruments by design. Hundreds of years of development have led to such innovations as the hollow chamber at the base of a hand drum or the resonating body of an acoustic guitar, giving the produced sound a rich character and unmistakable presence.

The music we create with the virtual instruments of a DAW, however, does not possess any of this vital acoustic information. It is the sonic equivalent of a two-dimensional image, instead of a three-dimensional object.

So how do we reconcile this disparity between our electronic music and the natural world?

How do we use an effects unit to alter our listeners' psychoacoustic perceptions and convey a physical environment? 

How do we successfully harness something as simple as an echo to provide our music with unparalleled emotional and rhythmic power?

The answers to these questions lie within this book.
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Chapter 1:  The Basics of Signal Flow
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Standard DAW applications, such as Ableton or Logic, provide the user with a broad range of virtual electronic devices. Some of these will be virtual instruments that function as sound producers. Others, such as samplers, will play back an audio file loaded into them. You will also encounter a third type of device, one designed for modifying an existing audio signal. These are known as effects devices.

Effects devices—such as reverb units—are integral to the process of modern music production and their mastery is crucial to creating music that meets today's high standards. It’s essential to understand how effects devices change and transform the audio signal, since their incorrect placement can cause many undesirable outcomes, ranging from an unpleasant, unnatural sound to an incorrect mix.

To shape your sound with precision and avoid making rookie mistakes, it’s worth taking a few moments at the outset of this book to investigate the subject of signal flow, so that once you deploy such devices within your DAW—as required in later Chapters—you will do so with complete confidence. 

1.1: The Signal Flow

The term signal flow refers to the steps an audio signal has to pass through to get from the point at which it's generated to where it becomes audible sound. When you play a virtual synthesizer in your DAW, for example, the sound from your synthesizer must travel from the output of your plugin to become audio through your speakers. It does this through the signal flow.

Back in the day before computerised DAWs became standard, studio devices were linked to one another using cables that carried electrical signals, joining them together to form a chain. A cable would connect a microphone to a mixer, for example. Another would extend from the mixer to an amplifier, and a third would extend from the amp to the studio's speakers. 

Reason's Rack View emulates the intricacy of old-school signal flow, as seen in Figure 1.1:
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Figure 1.1: Reason's Rack View.

Today, we're dealing in the world of virtual signal flow. Fortunately, in most DAWs, the cabling is automatic, and the contemporary producer doesn't need to worry too much about the intricate connections between various devices. You will, however, need to keep a precise handle on the direction of the signal flow. This starts with the various sound-producing devices you're using. These will be routed through your mixer, where they will then converge upon the master output channel, as seen in Figure 1.2:
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Figure 1.2: The basic signal flow within a DAW.

If you're using a DAW such as Ableton or Logic, your devices' output will go to the mixer, followed by the main output, unless routed otherwise.

Figure 1.3 shows this signal flow in Ableton. On the lower left, you can see the virtual instrument, in this case a bass synthesizer. 

Signals from this synthesizer route into Channel 2 of the mixer, which, along with the other mixer channels, converge upon the output channel seen in the top-right: 
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Figure 1.3: The basic signal flow, depicted in Ableton Live.

It is at this point that we will want to change the quality of our sound, using an effects plugin. There are three ways to do this. You can use Insert Effects, Bus Effects and/or Aux Effects.

1.2: Insert Effects

At the simplest level, we would add our effects plugin between the virtual instrument and the mixer. This means you will affect the sound from your instrument after it has been created, but before it enters the mixer and subsequent output channel. 

You can do this in Ableton by dropping it to the right of the instrument, creating the signal flow shown in Figure 1.4:
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Figure 1.4: The signal flow with an insert effect added.

Such a signal flow is shown in Figure 1.5, again using Ableton:
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Figure 1.5: An Insert Effect signal flow in Ableton Live.

In Logic, you can add an Insert Effect under the instrument in the channel strip, as shown in Figure 1.6:
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Figure 1.6: An Insert Effect in Logic.

You are not limited to a single Insert Effect, of course. You can add multiple effects units to create an effects 'chain', as illustrated in Figure 1.7:
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Figure 1.7: An effects chain.

Creating an effects chain in Ableton is as easy as adding further effects units to the right of your instrument. 

In Logic, you would continue adding them under your first effects unit. 

Remember that the order of these effects unit matters, so in Ableton, an effects unit to the right of another will process the output of the unit to its immediate left. An example is shown in Figure 1.8:
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Figure 1.8: An effects chain in Ableton Live. The 'chain' is created by effects units to the right of others in the channel.

In Logic, meanwhile, an effects unit processes the output of whatever is above it, as shown in Figure 1.9:
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Figure 1.9: The Chroma Reverb is added to the output of the Noise Gate.

If you wanted to send the output of many tracks through the same insert effect, you would use the second type of approach: a bus track. 

1.3: Bus Effects

A bus is a mixer track that contains a sum of other mixer tracks. It accepts signals being sent to it from other tracks, but you cannot record onto it. 

Some producers like to send all their mixer channels of a similar type to a bus. They might, for example, send all their drums or all their synthesizer channels. By routing several mixer tracks to a single bus, you can then add an effect on to that bus, and the effect will subsequently act on all the channels routed through it—this is called a bus effect.

This is illustrated in Figure 1.10:
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Figure 1.10: The signal flow of bus effects.

In Ableton, bus tracks are configured by routing the audio outputs of individual channels to a new audio channel and setting Monitor to In, as shown in Figure 1.11:
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Figure 1.11: Bus tracks in Ableton.

1.4: Aux Effects

Whilst a bus track generally contains the other mixer tracks, there is another type of bus track called an Auxiliary track—often shortened to aux—to which you can choose to send a variable amount of the audio signal. This is done using a control called Send. 

Figure 1.12 illustrates the output from three tracks being routed to an aux track, to which an effect has been assigned. The output of this aux track—together with the individual outputs of the three tracks themselves—then converges on the main output:
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Figure 1.12: The signal path of several tracks being sent to an auxiliary track.

Using Sends, a differing amount of each individual track can be sent to the aux track, as shown in Figure 1.13:
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Figure 1.13: Multiple tracks being sent to an aux track to different extents.

In summary, whilst the layout of your own DAW may vary from those illustrated here, the signal flow will remain the same, and whether you are using insert effects, bus tracks or aux tracks, their correct placement remains essential.






	Insert effects are used when you wish to add effects to a single channel.







	Bus effects are most often used when you wish to add effects to a group of tracks.







	Aux effects are used when you wish to exert precise control over the individual sends of each track.


Having established how to position our reverb effects unit within our DAW, we’re now ready to study the fascinating subject of reverberation.
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Chapter 2:   What is Reverberation?
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The world is a lush sonic environment, filled with rich sounds. Whether the birds chirping in your back yard, the rumble of your washing machine or the roar of a jet flying overhead, all the sounds you hear are bouncing off the surfaces surrounding you, creating reverberations. The human ear has a remarkable sensitivity to these reflections. 

Although we don’t consciously notice them, these reverberations tell us what kind of space we're occupying—whether it's enclosed or open, large, or small. Through that information, we can not only assume something of the composition of the materials within this space, but also the relative position of the activities taking place within it. We can do this even with our eyes closed, to the extent that some visually impaired people can use echolocation to construct an internal map of their surroundings and navigate their way around it. 

Integral to appreciating reverberations—and becoming a good music producer—is the skill of active listening. By focusing attentively on all the sounds occurring within your environment and paying careful attention to the echoes that result from them, you will soon realise that these reverberations—however subtle—form a huge part of your perception of sound. Notice how your footsteps walking through an underpass sound when compared with crossing a carpeted office, for example. 

Practising active listening will not only enable you to notice the sheer amount of unconscious spatial and textural information provided by reverberations, but it will also help you understand how























	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	














	Reverberation depends on the materials present within the environment.







	Different materials vary in their absorption coefficient, not just in terms of their absorptive capacity, but their absorptive capacity over different frequencies. 







	Audible reflections are biased towards the middling frequency range. The lower the sound, the more likely it is to be transmitted; the higher the sound, the more likely it will be absorbed.





































	The size of the room.







	The shape of the room.







	The surfaces of the room.
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