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Chapter 1: 

Introduction 

How can we define the musical sampler instrument of today? A laptop together with a 

software-controlling interface is perhaps the closest we get to the conventional concept of “a 

sampler” today, as it occupies, as well as complements, the role samplers had during the its 

golden age in the 1980s and 1990s. Scholars who draw attention to aesthetic choices made 

when utilizing sampling techniques in popular music production usually neglect that 

musicians/producers often have different musical approaches to different kinds of samplers.1 

In this thesis, I will address the need for recognizing the significance of interface-design when 

researching sampling technology. Digital samplers have always been multi-purpose 

instruments, and different interfaces provide different interactional approaches to recording, 

manipulating, replaying and sequencing audio-segments. By exploring new ways of 

conceptualizing our understanding of sampler instruments, and by studying the use and 

development of different sampler interface-designs from a sociotechnical perspective, I argue 

that we can uncover several important aspects of how the historical and contemporary uses of 

sampling technology are perceived and defined in the sites of music production. 

In the present chapter, I will first present a brief background for my choice of this 

particular topic, before presenting the objectives of my thesis. Further on, the thesis’ 

theoretical framework and chosen methodology will be accounted for, along with a 

delimitation of the types of sampler interfaces and creative practices that I will focus on. 

Finally, I will present the outline of the thesis.  

Background  

During the late 1970s and early 1980s, the first musical instruments and production tools that 

implemented digital sampling technology was released. Providing the means to record, store, 

trigger and recombine audio segments in any order with unprecedented ease, these devices 

ended up serving as catalysts for entirely new approaches to making music with digital 

technology, which exemplifies a significant way in which “the possibility of sound 

reproduction reorients the practices of sound production,” as Jonathan Sterne has written.2 

                                                
1 For example, Rose, 1994; Schloss, 2004; and Harkins, 2010. 
2 Sterne, 2003: 221. 
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However, while there has been an increased interest within musicology and the history of 

technology in studying the relationship between music and technology, the role that digital 

samplers have played in the establishment of different sampling practices and aesthetic 

expressions has not been addressed comprehensively. Studies that do consider the correlation 

between music and electronic musical instruments and devices have, as Tim Boon and Frode 

Weium posit, to varying degrees been preoccupied with “objects as material expressions of 

human culture.”3 During what has been dubbed the “golden era” of hip-hop and sample-based 

music in the late 1980s and early 1990s, digital sampling quickly became close to 

synonymous with the concepts of appropriation and quotation. New innovative sampling 

techniques involving repetition and recontextualization of prerecorded material effectively 

redefined the cultural meaning conferred through the use of digital technology in popular 

music production.4 Consequently, sampling practice has in scholarly circles been addressed 

predominantly as a form of “musical borrowing”––or, for some, even “stealing.”5 This 

becomes particularly apparent when considering the perspective taken in much of the 

discourse surrounding digital sampling in popular music production. According to Paul 

Théberge, this discourse has typically been concerned with what is often described as the 

“disruptive“ uses of sampling––in which the term “disruptive” points to, most notably, the 

collaging of prerecorded material, sampling as an extension of turntable techniques in the hip-

hop scene, and “the attendant ‘crisis’ in copyright law provoked by such practices.”6 A similar 

view is taken by Tara Rodgers, when she argues that this discourse usually centers around 

“how sampling functions as a postmodern process of musical appropriation and pastiche, 

often filtered through modernist conceptions of authorship and authenticity.”7 While a 

significant body of literature discussing sample-based music does exist, then, most of it 

approaches the music and its production process from a sociological, historical or legal 

perspective. A few studies does provide more in-depth accounts of the different creative 

approaches and musical processes the use of digital sampling entails, but most of these are 

predominantly based on ethnographic research methods.8 As such, these studies tend to treat 

the technologies that facilitate the making of sample-based music as a frame of reference 

                                                
3 Boon and Weium, 2013: xi. 
4 For more on the development of sampling culture and the ”golden era” of hip-hop, see, for example, Williams, 
2013; Schloss, 2004; and Rose, 1994.  
5 See, for example, Goodwin 1990, or for an historical account of this debate, Frith, 1986. 
6 Théberge, 2003: 94. 
7 Rodgers, 2001: 313 
8 See, for example, Krims, 2000; Schloss, 2004; Rose, 1994, Harkins, 2010; Williams, 2013, 2015. 
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rather than an object of study itself, and I argue that a more critical examination of the role 

played by technological devices used for sampling purposes is thus highly warranted. While I 

do not intend to suggest that previous contributions to the discourse have not been of great 

value for our understanding of sampling practice and its many influences on the workings of 

popular culture, I will claim nevertheless that such a critical engagement would expand upon 

our current understanding of how different musical approaches toward the use of digital 

sampling has been established.  

Where, then, should we start when aiming to develop an analytical framework for 

studying the historical and contemporary uses of actual sampling instruments? The first 

starting point that comes to mind is the field of organology, that is, the science of musical 

instruments and their classification. However, this field has been dominated by a focus on 

Western art music and the instruments of the past, and the conventional academic study of 

musical instruments thus seldom addresses the generally inherent multi-purpose 

characteristics of new digital instruments.9 Moving on, the field of ethnomusicology has a 

long tradition of studying instruments and instrument making––but mainly as part of non-

Western cultural practices. In the present context of recording technologies and “modern” 

musical instruments, however, technological innovation has been addressed most 

exhaustively with regard to the ways in which sound technologies are socially and 

economically embedded. Théberge’s comprehensive study of digital instruments in the 1980s 

and 1990s, in Any Sound You Can Imagine, has been instrumental for chalking out this 

perspective with its focus on the musician as a consumer of technologies.10 Sterne’s The 

Audible Past explores the cultural origins of sound reproduction, and describes a distinctive 

sound culture that gave birth to the sound recording and the transmission devices so 

ubiquitous in modern life.11 While both of these provide many valuable insights into the 

nature of new musical technologies and their development, and will indeed inform my own 

approach, they do not prescribe a particular mode of study that fits the purpose of the current 

thesis.  

Some studies that actually examine the nature and role of technologies that facilitate 

the making of sample-based music have been pertinent for my approach and the positioning 

of my thesis in the fields of musicology and the history of technology. Tara Rodgers 

preliminary article on the process and aesthetics of sampling spurred my interest in writing on 

                                                
9 Harkins, 2015. 
10 Théberge, 1997. 
11 Sterne, 2003. See also Sterne, 2012, in which he takes a similar approach examining the MP3 format. 
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this topic, as she made me aware of the fact that the established discourse on sampling 

technology has many unaddressed facets.12 Tellef Kvifte’s study on “Digital Sampling and 

Analogue Aesthetics” addresses the important point that “digital technology does not in any 

real sense necessarily imply a ‘digital expression’ or a ‘digital aesthetic’,” and his outline of 

several possible meanings of the concept of “sampling” in the digital world has also been 

beneficial to this study.13 Furthermore, Sarah Angliss’ study of some of the earliest drum 

machines and samplers, as well as Paul Harkins’ study of the Fairlight CMI sampler, has been 

helpful.14 In the context of sampling technology in rap music and hip hop, Tricia Rose’s study 

of hip hop culture, Black Noise, provides one of the most eloquent and detailed analysis of 

sampling available, alongside Joseph Scloss’ Making Beats.15 Finally, Michael D’Errico’s 

work on instrumental hip hop and experimentations with samplers after the golden age of hip 

hop has been influential when conceptualizing some of the different uses of samplers in the 

transition from the early days of hardware samplers to the era of software music production.16  

Objectives  

The premise that there have been used a variety of sampler devices to serve different ends 

might seem obvious but is, in fact, seldom acknowledged in the scholarly literature. Based on 

this premise, my thesis sets out to explore some of the different ways in which technological 

devices have operated as catalysts for rather different creative approaches toward the use of 

sampling in popular music production. The questions I raise in this thesis is: How has 

different sampling technologies and interface designs influenced the ways in which digital 

sampling has been used in popular music production; and how has the use of sampling 

technologies and interface designs in turn influenced the development of new technology and 

interfaces? In order to answer these questions, I will examine the following three objectives: 

 

1. To demonstrate how the use and development of certain types of early hardware 

sampler instruments have influenced and shaped the formation of different creative 

approaches toward the utilization of digital sampling in popular music production 

                                                
12 Rodgers, 2003. 
13 Kvifte, 2007. 
14 Angliss, 2013; Harkins, 2015. 
15 Rose, 1997; Schloss, 2004. 
16 D’Errico, 2015. 
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2. To examine the relationship between interface-design and aesthetic expressions;  

in other words, the ways in which sampler instrument’s technical restrictions and 

affordances have influenced the sound associated with sample-based music  

3. To consider the ways in which different “sets of practices”––including workflows, 

creative approaches, and aesthetic expressions––have been appropriated from classic 

hardware samplers to the use and development of new interfaces in today’s 

contemporary music production scene and our era of Digital Audio Workstations 

(DAWs)17 

 

To answer the two first objectives, I will engage mainly with two interrelated positions that 

highlight the significance of interface design: First, I will examine the different ways in which 

the many possible uses of digital sampling have been interfaced to the user, providing 

different user-interaction schemes. By user-interaction schemes, I am referring to the way in 

which different designs aim to define and facilitate interaction between the user and the user-

interface of machines. Second, I will explore the ways in which these particular user-

interaction schemes––together with the technical restrictions and circuitry imperfections of 

early sampler interfaces––is also coloring the mediated sound and aesthetic expressions of the 

different instruments.  

To answer the third objective, I will consider some of the ways in which different sets 

of practices shaped by the use and development of early sampler-designs have been 

appropriated into today’s computer-based music production. After the laptop’s emergence, 

stand-alone samplers have lost most of its commercial appeal. However, the popular use of 

new interfaces modeled after old ones, both virtual and physical, reveal how different 

workflows, creative approaches and aesthetic expressions associated with classic sampler 

instruments live on in the era of software. In other words, we are searching back and forth 

between mediums in order to provide an interface that is at once practical, familiar and 

intuitive; and I will discuss some of the ways in which we are currently stuck in a kind of 

feedback-loop when it comes to the continuous development of interfaces. 

 

                                                
17 A Digital Audio Workstation (or DAW) is a software recording workstation that runs on computers and that 
have the possibility of audio and MIDI-interface hardware.  
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Theory and Method  

The following section outlines the theoretical framework that I have chosen for my study of 

the historical and contemporary uses of sampler instruments. Firstly, I will discuss theories 

that provide a foundation for conceptualizing digital sampler instruments in ways that 

encapsulate their often multi-purpose character. Second, I will explore how different 

analytical approaches borrowed from Science and Technology Studies (STS) might be useful 

for understanding how digital sampler-designs and the creative approaches associated with 

them have been stabilized through a social co-construction between users and manufacturers.  

Conceptualizing Digital Samplers 

Digital samplers can be defined as devices that merge the practices of recording, storing, 

manipulating and replaying sounds. In order to grasp their multi-functional nature, then, I will 

engage with two interrelated ways of conceptualizing digital samplers: as what Nick Prior 

calls “meta-instruments,” and as what Trevor Pinch and Frank Trocco label “boundary 

objects.”18 In addition to these concepts, I will discuss how the theory of “technological 

affordance” can be useful when analyzing how the different functional roles of the digital 

sampler can be interpreted differently, leaning on the theories of James Gibson, Ian Hutchby 

and Don Norman, respectively.19  

“Meta-Instruments” or “Boundary Objects” 

It is often difficult to grasp exactly what it is that constitute and define certain digital 

instruments, given their often abundant repertoire of functions and usages, and digital 

samplers are no exception. One of the challenges music producers currently face is tackling 

incessant technological change as a basic working condition. This is not simply a matter of 

being technologically “up to date”; instead, it is, as Thomas Patteson puts it, a question of 

“navigating the unstable force fields spanning the gap between instruments and aesthetics, 

technology and technique.”20 The ideal, then, is often to tailor the use of technologies to meet 

specific ends in particular contexts––an ideal that is reflected in the way that new musical 

interfaces often serve multiple purposes simultaneously in order to be versatile and thus 

                                                
18 Prior 2008; Pinch and Trocco, 2004. 
19 Hutchby, 2001. 
20 Patteson, 2016: 167. 
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attractive for the diversity of contemporary musical practice. While it is the emergence of 

affordable computer-based DAWs in combination with audio and MIDI hardware interfaces 

(together with the development of the Internet) that is most often the center of attention today 

though, digital samplers were arguably the first type of musical instruments that facilitated 

this amalgamation of practices into versatile interfaces. 

How, then, should we conceptualize the digital sampler instrument? On a cursory 

level, we could conceptualize samplers as “meta-instruments”; a term used by Prior to 

describe the laptop as an “all-in-one production unit that meshes composition with 

dissemination and consumption.”21 He explains how this differentiates the laptop from other 

mobile music devices such as the four-track portastudio, Walkman or miniature keyboard: 

with its software possibilities, in-built digital connectivity and means to share and promote 

songs, it is in effect a meta-instrument. Similarly, samplers are also multifunctional “all-in-

one machines,” and was so even long before the introduction of the laptop. Indeed, I argue 

that the influence that hardware samplers have had as multifunctional digital systems is often 

overlooked. At the same time, Prior presents to us a useful distinction: laptops are devices 

“…potentially containing all sounds (a feature it shares with the sampler) and production 

processes (a feature that transcends the sampler’s capabilities).”22 Because of samplers’ 

restricted potential for production processing, they are best understood as providing different 

user-interaction schemes and sampling techniques depending on the technical limitations and 

design priorities of the particular interface in question. There are some basic practices in the 

act of musical sampling, then, but different interfaces weight and prioritize them differently, 

leading to different creative approaches––or what I will call different “sets of practices.” In 

the study of digital sampler instruments, then, “interface” is a key concept––a concept that 

can be defined as something that indexes the actual site of mediation as materialized in a 

hardware of software surface.23  

By borrowing two concepts from anthropology, we can expand upon Prior’s notion of 

meta-instruments as representative of the increasingly intersecting modes of production, 

distribution and consumption in popular music: Pinch and Trocco introduce the concepts of 

“boundary objects” and “liminal entities,” when describing the synthesizer as “something that 

can pass between different worlds, that can take on different meanings in these worlds and in 

                                                
21 Prior, 2008: 914. 
22 Ibid. 
23 Butler provides a similar definition of ”interface” as my own when describing the relationship between the 
performer and the sounds he or she creates (Butler, 2014: 7). 
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the process transform these worlds.”24 “Boundary object” is a concept with roots in sociology 

used to describe information used in different ways by different communities, and was 

originally introduced by Susan Leigh Star and James R. Griesemer in 1989.25 Star and 

Griesemer argue that boundary objects both inhabit several intersecting worlds while also 

satisfying the requirements of each of them separately:  

Boundary objects are objects which are both plastic enough to adapt to local needs and 

constraints of the several parties employing them, yet robust enough to maintain a common 

identity across sites. They are weakly structured in common use, and become strongly 

structured in individual-site use.26  

In the context of digital musical devices, which Pinch and Trocco are concerned with, the 

question of whether it is a machine or a musical instrument, and whether it is for emulation of 

old sounds or exploring new ones, will depend on the different “social worlds” it inhabits.27 In 

the case of multi-purpose digital sampler devices, there are many relevant “worlds,” including 

the worlds of the performing musician, the recording producer, the music distributor, the 

music consumer, and so on. For instance, while most digital samplers provide musicians with 

some kind of performance device attached to it––usually a keyboard interface or drum pads––

it does also facilitate the recording, storing and sequencing of sounds. Depending on the 

user’s individual needs, then, samplers as boundary objects fulfill the desired role as either 

instruments or recording tools in any given situation. As Star and Griesemer put it, “they have 

different meanings in different social worlds but their structure is common enough to more 

than one world to make them recognizable, a means of translation.”28  

However, as I argue in this thesis, the use of meta-instruments like the digital sampler 

has redefined what the concepts of “performing” and “recording” entail by facilitating the 

flexible combination of both in the same practice. The popularization of the sampler as an all-

in-one musical interface thus serves as an exemplar of how such multi-purpose interfaces not 

only crosses boundaries between different domains; but in the process in fact transform them–

–as liminal entities. According to anthropologist Victor Turner, liminal entities are “neither 

here nor there; they are betwixt and between the positions assigned and arrayed by law, 

                                                
24 Pinch and Trocco, 2004: 308. 
25 Star and Griesemer, 1989. 
26 Ibid.: 393. 
27 Pinch and Trocco, 2004: 308. 
28 Star and Griesemer, 1989: 393. 
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custom, convention and ceremony.29 By using the concepts of boundary objects and liminal 

entities together, Pinch and Trocco try to capture how the synthesizer not only has the 

property of crossing boundaries between different worlds, but also has the ability to produce 

transformations in the process.30 Digital samplers and other meta-instruments can, in a similar 

fashion, be conceptualized as meta-instruments that are not merely “boundary objects” that 

provide multiple isolated practices, but also as liminal entities that merge these practices, and, 

in the process, transform the idiomatic techniques associated with them. 

The Theory of Technological Affordance 

Scholars from several fields have increasingly promoted a view of technology that dispute 

Marshall McLuhan’s famous claim that “the medium is the message”31 (implying that 

technology fundamentally impacts society), and have rather posited the social constructivist 

idea that technological artifacts are relatively neutral tools that are socially shaped.32 

Raymond Williams, for instance, argues that new technology in itself has no real significance 

to social value unless it has been adapted to existing social and economic conditions.33 In 

other words, a trending view of technological changes is that they tend to occur for social and 

historical reasons rather than technical ones.34 Still, the notion that technology fundamentally 

influences society represents a strong voice in the ongoing discourse surrounding questions of 

technological development.35 Assumptions about technology thus usually fall into one of two 

categories: The first is the familiar determinist argument in which technology is assumed to 

transform its users directly.36 The second is the position known as the constructivist argument 

in which technology is regarded as a tool that people use, nothing more, and it is thus 

essentially neutral––it is only good or bad depending on its use.37 In The Machine at Work: 

Technology, Work and Organization (1997), Keith Grint and Steve Woolgar sum up this 

lengthy disputation well when asking whether “technology … determine, or is it determined 

                                                
29 Quoted in Pinch and Trocco, 2004: 308. 
30 Pinch and Trocco: 349n14. 
31 McLuhan, 2010; the book was first published 1964. 
32 See, for example, Williams, 1974, or Levinson, 1979. While often criticizing McLuhan for his media 
determinism and tendency to cast humans as the “effect” of technology, rather than vice versa, Levinson notes 
that McLuhan’s famous aphorism “the medium is the message” has often actually been misinterpreted as a 
manifesto “against” content, or that what is communicated does not matter at all (Levinson, 1999: 35). 
33 Williams, 1974: 13. 
34 Taylor, 2001: 16. 
35 See, for example, Postman, 1993, Bimber, 1994, and McLuhan, 2010. 
36 Taylor, 2001: 211n37. 
37 Ibid.: 26. 
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by, the social?”38 Already twenty-five years ago, Williams wrote that these two positions “are 

so deeply established … that it is very difficult to think beyond them”39––a statement still 

applicable today and in the present context.  

One of my core arguments in this thesis is that different types of sampler interfaces 

have variously affected how we utilize sampling technology in music production, what types 

of sources we sample, and, not least, how we conceptualize the role of sampling technology in 

a musical process. Despite the influence that digital sampler instruments have had on the role 

of sampling in popular music production, however, I argue that we should be careful in 

assuming that these interfaces fundamentally shaped the musical practices of “passive” users 

in any determinate way. Indeed, most accounts of early and “innovative” uses of these 

instruments describe how musicians used them in ways that were inconceivable for the 

manufacturer of the particular instrument.40 Nevertheless, it is clear that the weighting and 

prioritizing of different possibilities of different sampler-designs have affected the mindset of 

musicians, and encouraged certain operations at the expense of others. In other words, the 

assumption that people either are agents in the face of technology or unagentic do arguably 

not suffice.41 In the case of digital instruments, then, and the multi-functional sampler 

instrument in particular, a theory that provides for some degree of agency is clearly necessary. 

A theory that makes room for this kind of balance is the theory of technological affordance. 

The idea of “affordances” has been used in a range of fields and context, but it 

originally stems from James J. Gibson’s theories of perception. He introduced the term in his 

1977 article “The Theory of Affordances” and explored it more fully in his book The 

Ecological Approach to Visual Perception in 1979.42 For Gibson, “action and perception are 

linked through real-world objects that afford certain forms of action possibilities for particular 

species or individuals.”43 The individual––the “actor”––perceives these action possibilities as 

affordances, which are “what [the environment] offers the animal, what it provides or 

furnishes, either for good or ill.”44 From a “Gibsonian” perspective, affordances are thus 

action possibilities that are offered by the environment to the animal and that are determined 

by both the objective properties of the environment and the action capabilities of the animal.45 

                                                
38 Grint and Woolgar, 1997: 21. 
39 Williams, 1974: 14. 
40 See for example: Schloss, 2004; Rose, 1994. 
41 Taylor, 2001: 31. 
42 Gibson, 1977 and Gibson, 1986; the book was first published in 1979.  
43 Albrechtsen et al., 2001: 6. 
44 Gibson, 1986: 127. 
45 Kaptelinin, 2014. 
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For example, “[w]ater affords breathing for a fish, but not for a human. A chair affords sitting 

for an adult, but not for an infant.”46 

 Sociologist Ian Hutchby has later taken up the concept of affordances as a way of 

overcoming the extreme of technological determinism and social constructivist perspectives 

within the field of Science and Technology Studies (STS). In an attempt to answer Grint and 

Woolgar’s question about whether technology determine or is determined by the social, he 

argues that technology does both at once. Drawing on the concept of affordances, then, 

Hutchby avoids seeing specific technologies purely in terms of their “interpretive textual” 

properties or their “essential technical” properties:  

The affordances of and artefact are not things which impose themselves upon human’s actions 

with, around or via that artefact. But they do set limits on what it is possible to do with, 

around, or via that artefact. By the same token, there is not one but a variety of ways of 

responding to the range of affordances for action and interaction that a technology presents.47 

In the context of the present discussion, then, the concept of affordances is particularly useful 

when considering the ways in which users are “responding” to the range of affordances for 

action and interaction that different digital sampler interfaces present. Throughout this thesis, 

I will discuss a range of different interfaces and consider the kinds of interaction that they 

allow, suggest or invite for different groups of users. The affordances of a technology are 

inherently relational, meaning that, as Ragnhild Brøvig-Hanssen and Anne Danielsen explain, 

an affordance “may offer a function to one group of consumers but not to another. It might 

also offer one function in one context but not in another context.”48 When considering how 

different interface-designs afford particular possibilities to the user, then, it is equally 

important to examine how they are enabling as well as constraining particular functions.49 

Along the same lines, Hutchby posits that “when people interact through, around or with 

technologies, it is necessary for them to find ways of managing the constraints of their 

possibilities for action that emerge from those artefacts’ affordances.”50  

The concept of affordances has also been adapted within the theories of design, 

especially in those areas of research that have come to be known as “human-machine 

                                                
46 Linderoth, J., 2012: 49. 
47 Hutchby, 2001: 453. 
48 Brøvig-Hanssen and Danielsen, 2016: 16.  
49 Ibid. 
50 Hutchby, 2001: 450. 
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interaction” (HMI) and “human-computer interaction” (HCI).51 Donald Norman’s book The 

Design of Everyday Things (2013) and his development of the concept of affordances has 

been particularly influential within these communities.52 Whereas Gibson frames affordances 

simply in terms of what an agent can do, Norman makes the concept more context-dependent, 

suggesting that we conceive an affordance more specifically in terms of what an agent 

perceives it can do. This has often been characterized in terms of what an object “suggests.” 

Thus, for instance, although a chair could afford sitting and being picked up equally well, it 

more strongly suggests sitting as a mode of interaction.53 

Summing up, I will in this thesis try to provide new and better ways to conceptualize 

digital samplers in ways that encapsulate their often multi-purpose nature––or as “meta-

instruments.” I will use the concept of affordances to discern how different interfaces allow, 

suggest, and invite different possibilities to different groups of users, rather than generating 

outcomes predetermined by their physical properties. In effect, they can be understood as not 

only “boundary objects,” but also as liminal entities that merge different practices and in the 

process transforms the idiomatic techniques associated with them. In the following section, I 

will present some theoretical approaches for analyzing the use and development of 

technology. Together with the concept of affordances, these will facilitate a study of digital 

sampler interfaces that aims to overcome the extremes of technological determinism and 

social constructivist perspectives.  

Analytical Approaches Toward the Study of Digital Samplers 

“How should claims for technological importance be assessed?” asks historian David 

Edgerton.54 According to him, it is vital to distinguish between the innovation itself and its 

use, as well as “understanding the difference between use and usefulness, between 

pervasiveness and significance.”55 In conjunction with Edgerton, I consider that the problem 

with many assessments of technological significance is that they do not consider the fact that 

the choice of significant technology is in most cases not only highly selective but also highly 

innovation-centric. Mark Katz writes that “the impact of a new technology arises from the 

difference between it and that which supersedes, improves upon, or extends and the way users 

                                                
51 Butler, 2014: 72. 
52 Norman, 2013. 
53 Butler, 2014: 72. 
54 Edgerton, 2007: 4-5. 
55 Ibid. 
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respond to those differences.”56 Sterne seconds this notion that it is important to not 

underestimate the complexity of technologies in order to truly understand them:  

To study technologies in any meaningful sense requires a rich sense of their connection with 

human practice, habitat, and habit. It requires attention to the fields of combined cultural, 

social, and physical activity––what other authors have called networks or assemblages––from 

which technologies emerge and of which they are a part.57 

Within the field of science and technology studies, there have been a number of different 

approaches toward the study of technologies as artefacts entangled in these kinds of dynamics 

between different networks or assemblages. In the following section, I will present some of 

these approaches, and consider how they might be related to the study of digital samplers. 

Science and Technology Studies (STS) 

STS is an interdisciplinary program of study developed within discussions between 

sociologists, anthropologists and historians of science and technology after the Second World 

War.58 The operating assumption within the field could be summarized to be along the lines 

that technology is never simply an artefact, but always caught up in social, historical, and 

institutional webs.59 Relating to the fact that the view of users as passive consumers of 

technology has largely been replaced, and along with it the linear model of technological 

innovation and diffusion, there has been an increased discussion of the social shaping of 

technology.60 One of the first approaches to draw attention to users was the Social 

Construction of Technology (from now on referred to as SCOT), introduced in Trevor Pinch 

and Wiebe Bijker’s article titled “The Social Construction of Facts and Artifacts: Or How the 

Sociology of Science and the Sociology of Technology Might Benefit Each Other” (1987).61 

Christina Prell explains that the basic premise of SCOT is that technologies are seen as 

emerging from social interactions among social groups and actors and it is therefore no 

“right” or “wrong” technologies––all technologies have the potential to be shaped differently 

based on which actors and groups are involved.62 Pinch and Bijker count users as one of the 

relevant social groups who plays a part in the construction of a technology: “All members of 
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58 Sismondo, 2011. 
59 Taylor, 2001: 31. 
60 MacKenzie and Wajcman, 1999. 
61 Klein & Kleinman, 2002: 28; Pinch & Bijker, 1987. 
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a certain social group share the same set of meanings, attached to a specified artifact.”63 In 

turn, these social groups––designers, users, distributors and so on––can construct radically 

different meanings of a technology, and they conceptualize this as a technology’s 

interpretative flexibility. The SCOT approach, in its original form, then specifies a number of 

different closure mechanisms, that is, “social processes whereby interpretative flexibility is 

curtailed,” and eventually, a stabilization of a technology occurs, the interpretative flexibility 

vanishes, “and a predominant meaning and use emerges.”64  

The early installments of the SCOT approach have been criticized for its rather 

cavalier attitude toward users. In the collection of essays edited by Pinch together with Nelly 

Oudshoorn, How Users Matter (2003), Pinch himself reflects that the theory, as first put 

forward, “closed down the problem of users too early, and it did not show how users could 

actively modify stable technologies.” 65 In effect, by overestimating the “stabilization”-stages 

of the analysis, the theory can lead to the underestimating of users’ agency in the continuous 

development of a technology––something that in turn can result in a form of highly 

unintended determinism. On the other side of the spectrum, the SCOT approach has often 

been criticized for the ways in which it often seeks to avoid deterministic arguments about 

how technologies shape practices and use all together, as its intense focus on use can come at 

the expense of other shaping forces.66 In other words, the potential weaknesses of the initial 

SCOT approach lie in its distribution of agency. In response to both these criticisms, 

meanwhile, the SCOT-approach have in later years been updated to address both the lasting 

influence of users, and an element of technological influence. The contributors to How Users 

Matter, for instance, focus on what editors Oudshoorn and Pinch call “the user-technology 

nexus,” meaning that the overall aim is to present studies of the co-construction of users and 

technologies that go beyond technological determinist views of technology and essentialist 

views of users’ identities.67 By considering on the contexts of use and “the co-construction” 

or “mutual shaping” of technologies and their users, they thus contribute to the trending shift 

from examining the histories of technologies with an emphasis on the designers as heroic 

geniuses, towards a “focus on what social groups and actor networks actually say and do with 

technology.”68  

                                                
63 Pinch and Bijker, 1987: 30. 
64 Pinch and Oudshoorn, 2007: 544. 
65 Pinch and Oudshoorn, 2003: 3-4. 
66 MacKenzie and Wajcman, 1999: 23. 
67 Pinch and Oudshoorn, 2003: 2-3. 
68 Ibid.: 3.  
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The first text that explicitly connects SCOT research to the study of music 

technologies is Trevor Pinch and Frank Trocco’s book on the history of the Moog synthesizer 

(2002), which presents a chronological narrative for the general reader “before smuggling in 

concepts from anthropology in its conclusion to explain the instrument’s move from the 

laboratories of scientists to the studios of progressive rock musicians,” as Paul Harkins 

describes it.69 Harkins himself has later applied the SCOT approach to the study of one of the 

first digital sampling instruments, the Fairlight CMI, by focusing on its designers and users.70 

The strength of SCOT is that it focuses on user practices and forums in a way in which the 

input of users can be studied. It explores how the boundaries between design and use, and 

between production and consumption, are blurred. For the purposes of the present thesis, then, 

it can be particularly useful for understanding how multi-purpose sampler designs and the 

creative approaches associated with them have been stabilized through a social co-

construction between users and manufacturers. 

 Another prominent theory within the field of STS, is the actor-network theory (ANT). 

By considering both human and non-human elements equally, as actors within a network, 

ANT distinguishes itself from other sociotechnical approaches, as it aims to map relations that 

are simultaneously material (between things) and semiotic (between concepts). By granting 

humans and non-human “actants” equal amounts of agency within “webs” or  “actor-

networks,” however, one could argue that agency becomes a kind of discrete, transferable 

entity, which in ANT means that human agents are always already somewhat diminished.71 

For the present purposes of this thesis, I have chosen to focus on the SCOT approach, even if 

using the ANT approach could fulfill a similar purpose. I have found that the SCOT 

approach––underpinned by the concept of affordances––provide a theoretical framework 

better suited for studying the main subject of my inquiry, namely the connection between 

specific sampler interfaces, their designers, and their users. This connection between 

designers and users is in the SCOT approach made even more explicit with Bijker’s notion 

that users and designers share a technological frame associated with a particular technology.72 

 A second strand of scholarship within the field of STS that could provide to an 

analytical framework, is the “systems approach” often associated with the work of Thomas P. 
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Hughes.73 Typically, and increasingly, technologies come not in the form of separate, isolated 

devices but as part of a whole, as part of a system.74 A digital sampler can work only if 

integrated into the systems of electricity supply, digital circuitry, user-interface and a digital-

to-analog sound converter. Or, put slightly different: digital sampling is itself an ordered 

system of component parts––the analog-to-digital conversion of sound into binary data, the 

storing of this data, the reconstruction and conversion back to analog sound––and also part of 

a wider system of launch equipment and command and control networks (the actual 

instrument, the interface-design). This perspective is useful when wanting to analyze how 

different interfaces provide different interactional possibilities and functional capabilities. As 

Donald MacKenzie and Judy Wajcman put it: “The need for a part to integrate into the whole 

imposes major constraints on how that part should be designed.”75 To begin with, 

manufacturers and designers simply implemented sampling functionality into a variety of 

already familiar devices that served quite different ends, and it thus needed to integrate as part 

of a whole (the existing design)––something that for a long time posed major constraints upon 

how sampling functionality was designed and accessed.  

 One last approach that will inform my methodology can be derived from the idea that 

electronic musical instruments provide examples of path-dependency in technological and 

cultural change, understood in close relation to the notion of technological momentum, a 

concept that I will define shortly. According to MacKenzie and Wajcman, “the history of 

technology is a path-dependent history, one in which past events exercise continuing 

influences.”76 Implied in this perspective is the argument that technologies often manifest 

increasing returns to adoption, and that “which of two or more technologies that eventually 

succeed is not determined by their intrinsic characteristics alone, but also by their histories of 

adoption.”77 An example of this is the pervasive keyboard interface in synthesizer designs. 

Although the keyboard interface has been naturalized as the standard user-interface provided 

on synthesizer instruments, Pinch and Trocco have shown that this has not always been the 

case: In their book on the legendary Moog synthesizer, Analog Days (2002), they explain how 

and why Robert Moog ended up with a keyboard interface for his synthesizers.78 With the 

widespread adoption of the keyboard interface on subsequent synthesizer designs, the 
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inventive effort of designers was directed at removing weak points from the existing 

technology, meaning that the very process of adoption ended up improving the performance 

of the technology that was originally adopted.  

While this theory might be dismissed as technological determinism, I understand it in 

relation to what Hughes calls a design’s “technological momentum.”79 With this concept he is 

referring to the fact that technical systems rarely are not infinitely malleable: even though 

technologies are not independent forces shaping history, they can still exercise a “soft 

determinism” once they are in place.80 David Nye explains that the momentum of a system (or 

in this case an interface design) is not inherent when first deployed, but it “arises as a 

consequence of early development and successful entrepreneurship, and it emerges at the 

culmination of a period of growth.”81 Once the keyboard interface had gained momentum and 

was chosen as the preferred design of many subsequent synthesizer designs, it was difficult to 

undo such a decision. Because success tends to breed success, and rejection can turn into 

neglect and therefore permanent inferiority, then, the history, especially the early history, of a 

technology can sometimes carry considerable significance.82  

 Summing up, I will in this thesis, by following the SCOT approach, consider the ways 

in which the use and development of digital sampler interfaces can be understood in the 

context of “the co-construction” or “mutual shaping” of digital sampler interfaces and their 

users. I will underpin this approach by conceptualizing the use of samplers in terms of their 

affordances as a way of overcoming the extremes of technological determinism and social 

constructivist perspectives. Furthermore, the “systems approach” provides an alternative 

theoretical foundation for exploring the way in which digital sampling was originally 

implemented into different instruments. Lastly, my approach will also be informed by the idea 

of path-dependency, understood in close relation to the notion of technological momentum. 

Approach and Delimitations 

As one can see from the brief critical review of different methodological approaches above, 

there are many possible perspectives and approaches available when aiming to conceptualize 

and analyze the use and development of technologies. In the following section, I will outline 
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my methodological approach for this thesis and present the types of sampler interfaces and 

creative practices that I will focus on.  

In order to answer the main question of this thesis, How has different sampling 

technologies and interface designs influenced the ways in which digital sampling has been 

used in popular music production; and how has the use of sampling technologies and 

interface designs in turn influenced the development of new technology and interfaces?, I 

will, based on the three objectives stated previously, examine some particularly influential 

sampler designs in two eras; the hardware era from the early 1980s to the late 1990s, and the 

software era from the turn of the millennium. When aiming to demonstrate how early 

hardware sampler instruments have influenced and shaped the formation of different creative 

approaches, I will consider the prehistory and stabilization of two of the most used types of 

samplers and the creative approaches associated with them: the keyboard sampler, and the 

drum machine sampler. In my examination of the keyboard sampler, I am particularly 

interested in the stabilization of its role as a sample-replay instrument. I will argue that, for 

most users, the keyboard sampler quickly established itself as a performance-oriented 

instrument whose main function was to provide the imitation of other instruments and 

everyday sounds––or to put it more bluntly, simply new sounds on a familiar interface. When 

digital sampling functionality was implemented into keyboard instruments in the late 1970s 

and early 1980s, the use of the standardized keyboard interface to control various sound-

production mechanisms had already gained a considerable amount of momentum, and the use 

of sampling facilitated the extension of this practice. As such, I frame my examination of the 

keyboard sampler in light of the theories of path-dependence and technological momentum. 

When examining the drum machine sampler, meanwhile, my perspective will be 

grounded in the framework of the SCOT approach. Here, I am interested in how it has been 

stabilized as an “all-in-one” production unit within groove- and beat-oriented genres: Because 

the creative approach was influenced both by the ways in which its interactive possibilities 

were framed by designers in the first place, and by the ways in which pioneering users 

interpreted and exploited them in ways inconceivable by their designers, I argue that it was 

developed within the context of use and “the co-construction” or “mutual shaping” of 

technologies and their users.  

When it comes to the second objective regarding the relationship between interface 

design and aesthetic expressions, I will throughout my examinations of the keyboard- and 

drum machine samplers consider the ways in which their particular interactional affordances 

and technical restrictions have influenced their sonic characteristics and mediated sound. 
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More generally, I will discuss how the design of sampler interfaces have influenced the music 

associated with sample-based music, and in some cases even informed the creative choices 

made by musicians that use them.  

The examinations of both the creative approaches and the aesthetic expressions of the 

keyboard- and drum machine samplers will provide a contextual background for answering 

the third objective: to consider the ways in which different “sets of practices” have been 

appropriated from classic hardware samplers to the use and development of new interfaces 

today. The concept of “skeuomorphism,” as described by Don Norman, will be discussed 

when examining how the interfaces of hardware samplers have been reintroduced as plug-ins 

and virtual instruments in the age of DAWs. When exploring the ways in which we often 

desire immediate and intuitive technological mediation in order to feel that we are in charge 

of our creative agency, I will introduce Jay David Bolter and Richard Grusin’s concept of 

“remediation” (2000). Both of these concepts will be more comprehensibly accounted for in 

chapter 4. 

Throughout the thesis, I will examine the different sampler interfaces by considering 

the kinds of interaction that they allow, suggest or invite. By conceptualizing the use of 

samplers in terms of their (perceived) affordances as a way of overcoming the extremes of 

technological determinism and social constructivist perspectives, I follow an approach similar 

to the one applied by Mark J. Butler: Butler uses affordances “as a theoretical lens for 

viewing interfaces and instrumental configurations as sites of possibilities, rather than pieces 

of hardware that generate outcomes predetermined by their physical properties.”83 This 

approach, combined with the aforementioned “systems approach,” provides a theoretical 

foundation for exploring the idea underpinning this thesis, that samplers are best understood 

as providing different user-interaction schemes and sampling techniques depending on the 

technical limitations and design priorities of the particular interface in question. 

Outline of Thesis 

This thesis has five chapters, including this introduction. Chapter 2 and 3 situates digital 

samplers in a historical perspective, exploring the prehistory and early stages of the 

development of the keyboard-controlled sampler and the drum machine sampler, respectively. 

By outlining the historical development of the keyboard as a musical interface, I will, in 
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chapter 2, contextualize the implementation of sampling technology in keyboard instruments, 

before examining how the digital keyboard sampler and the performance-oriented sample-

replay approach associated with it has been stabilized. A similar approach will be used in 

chapter 3, which concerns the drum machine sampler. The development of the drum machine 

has accompanied the naturalization of the machine as a legitimate musical instrument since its 

conception, and in order to understand how the concept of “drum machines” has evolved, I 

will outline some particularly important stages in its development as musical interface. 

Further on, I will examine how the drum machine sampler developed into being used as a 

multi-purpose “all-in-one” production device, and how the musical approaches associated 

with it originated within the context of a social co-construction between the machines, their 

designers, and their users.  

 In chapter 4, I will, informed by my findings in chapter 2 and 3, examine how 

different “sets of practices” have been appropriated from the use and development of classic 

keyboard- and drum machine samplers when developing new interfaces in the era of DAWs. 

DAW user-interface are replete with references to analog and classic hardware recording 

technology and sampler interfaces, and I will describe how virtual instruments continue to 

rely on the sets of practices associated with classic hardware samplers through the use of 

interface metaphors. The concept of sample-replay has in the era of software become big 

business, and all kinds of real-world instruments and tools are being sampled and distributed 

as sophisticated virtual instruments. I will also consider how physical interfaces used to 

control advanced software––MIDI controllers––are often modeled after classic sampler 

designs; and how the user-interface interactions associated with them thus live on due to our 

preference of immediacy and physical interaction.  

 Chapter 5 is the concluding chapter of this thesis. After revisiting the three 

analytical chapters and recapitulate their main points, I will here highlight some of the general 

insights that can be drawn from my findings. Finally, I will discuss some of the ways in which 

these insights can contribute to the further study of digital sampling and to the field of popular 

music studies in general. 
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Chapter 2: 

An Orchestra at Your Fingertips: The Keyboard Sampler 

So long as I know how to play the keyboard, I can play any instrument!  
–Harry Chamberlin84 

 
“Play a Turkey.” That is what E-mu Systems suggested that you do with their new instrument, 

The Emulator, in an advertisement in Contemporary Keyboard Magazine back in 1981 (see 

figure 1).85 This attention-grabbing and humorous title tag-line was contrasted by a simple 

black and white photo of what looks like a typical contemporary keyboard design, except for 

a floppy disk drive built into its front panel. While this mixed first impression of familiarity 

and singularity might have seemed somewhat bewildering to many, the ad copy that followed 

provided answers to intrigued (and potentially confused) readers:  

[Play a Turkey.] Or a dog. Or violins, drums, voices, sound effects, machines, or, in fact, 

anything. Not synthesized simulations but the actual sounds. With the E-mu Systems 

Emulator, any sound you can hear can be digitally recorded and then played back at any pitch 

over the range of its keyboard–with up to eight note polyphonic capability. Instantly.86 

This ad for the Emulator, one of the first commercially available digital samplers ever made (and 

definitely the first one “that didn’t cost as much as a Jaguar”87), neatly captures the way in which the 

new possibilities of digital sampling was promoted to early users. What really put it apart from other 

contemporary keyboards, was its ability to actually record and replay any sound you can hear; not 

merely synthesized simulations, but the “actual sounds” themselves. Despite claiming that the 

Emulator would “open up a new world of possibilities for composers, performers, studio engineers 

and sound effects designers,” however, the ad encourages potential users to play these sounds like one 

would play the sounds of any keyboard––at any pitch over the range of its keys with polyphonic 

capability.88 The Emulator––in the ad summarized as a “compact, portable instrument that is 

incredibly simple to use and within the budget of most serious musicians”89––was thus primarily 

intended for the musician who desired new exciting sounds and the ability to simulate other 

                                                
84 Quoted in Epand, 1974. 
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87 Vail, 2000: 220. 
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instruments, but who preferred an already familiar interface: the keyboard.  

 The desire to imitate the sounds of different instruments and everyday sounds on an already 

familiar musical interface has been one of the main driving forces behind the development of many 

keyboard-oriented instruments. The keyboard interface has a close relationship with how the Western 

musical system is constructed. Moreover, its mechanical character of design has made it well suited to 

modern factory manufacturing processes. These two features have facilitated the keyboard interface’s 

control over a range of different sound-producing mechanisms throughout the centuries, culminating 

in the use of keyboard-controlled virtual instruments in today’s era of DAWs. While old sound-

producing mechanisms consistently have been enhanced or replaced by new ones in order to facilitate 

new sonic expressions, then, the goal has been largely the same––to provide new sounds on an 

already familiar interface. 

 This chapter is divided in two main sections. In the first part I will outline the historical 

development of the keyboard as a musical interface, as well as the development of the keyboard 

sampler’s mechanical and electronic ancestors. contextualize the implementation of sampling 

technology in keyboard instruments, before examining how the digital keyboard sampler and the 

performance-oriented sample-replay approach associated with it has been stabilized. In the second 

part, I am particularly interested in the stabilization of the keyboard sampler as a sample-replay 

instrument. I will argue that, for most users, the keyboard sampler quickly established itself as a 

performance-oriented instrument whose main function was to provide the imitation of other 

instruments and everyday sounds––or simply new sounds on a familiar interface. When digital 

sampling functionality was implemented into keyboard instruments in the late 1970s and early 1980s, 

then, the use of the standardized keyboard interface to control various sound-production mechanisms 

had already gained a considerable amount of momentum, and the use of sampling facilitated the 

extension of this practice. As such, I frame my examination of the keyboard sampler in light of the 

theories of path-dependence and technological momentum. 

Throughout this chapter, I will also consider the important factors of the shifting social and 

economic contexts in which technology is sold, used, and consumed.  

Historicizing The Keyboard Sampler  

In the following section, I will outline the prehistory of the digital keyboard-controlled 

sampler. First, an examination of the keyboard as a musical interface will elicit how it has 

become such a dominant force in the industry of musical instruments, and in Western music 
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as a whole. Bob Moog and Thomas Rhea posits that the evolution of the keyboard interface 

will continue even after the introduction of electronic musical instruments:  

The advent of electronic musical instruments by no means signals an end to the evolution of 

the clavier, or keyboard controller. This evolution will bifurcate generally into designs that 

embrace traditional piano or organ techniques and those that require extension of clavier 

technique with attendant extension of our understanding of what is idiomatic to the 

keyboard.”90 

Although this notion was originally applied to the more specific context of the post-electronic 

era of keyboard controllers, I find such a classification to be highly pertinent also to the 

earlier development of keyboard-oriented instruments. In order to get a grip on the way that 

the keyboard interface has evolved, then, I will consider these two main over-arching motives 

for inventing new keyboard-based instruments––the continuation of the traditional user-

interaction scheme of the keyboard interface, or an extension of the idiomatic techniques 

associated with it. Further, I will describe how the introduction of sound reproduction 

technology influenced the development of a new era of instrument-making, by examining the 

development of two analog predecessors of todays’ digital samplers: the Chamberlin and the 

Mellotron. 

The Keyboard Interface 

As a musical interface, the keyboard has enjoyed remarkable longevity compared to other 

types of interfaces. Archetypes of the keyboard date to antiquity, and the clavis (keys) came 

into use on church organs almost a thousand years ago.91 Its influence on Western music can 

scarcely be overrated, as Nicolas Meeûs explains:  

The primacy of the C major scale in tonal music, for instance, is partly due to its being played 

on the white keys, and the 12-semitone chromatic scale, which is fundamental to Western 

music even in some of its recent developments, derives to some extent from limitations and 

requirements of the keyboard design. The arrangement of the keys in two rows, the sharps and 

flats being grouped by two and three in the upper row, already existed in the early 15th 

century.92 

                                                
90 Moog and Rhea, 1990: 59. 
91 Ibid.: 52. 
92 Meeûs, 2016.  



 24 

Despite the fact that many inventors have tried to enhance and improve upon these 

conventional “limitations and requirements of the keyboard design,” however, the 

fundamental characteristics of the keyboard interface has been exceptionally stable.  

When keyboard-oriented instruments gained a leading position in European musical 

practice in the eighteenth and nineteenth centuries, it led to numerous attempts to provide new 

instruments with a keyboard mechanism.93 Part of the reason for the ascendancy of keyboard-

oriented instruments during this period can be explained by the introduction of the 

standardized notational system––a system heavily influenced by the keyboard design––

something that reinforced the strong position of the keyboard as a musical interface. 

Moreover, it did also influence the habituation of new instruments. As Tellef Kvifte observes, 

when new types of instruments were adopted during this period, many related “quite directly 

to the dominating basic pitch organization characteristic of the Western world, and they are 

easily connected to the pitch representational system of standard notation.”94 For instance, 

while a great number of instruments that relied on new sound-producing mechanisms that 

were previously little used in Western music were introduced during the nineteenth century 

(most notably free-reeds95); most of the interface design priorities was concerned with the 

control of discrete pitch entities of scale steps. Consequently, many of the new instruments 

embraced the standard keyboard design, and later in the century it was used on house organs 

or harmoniums––as well as on some varieties of accordions, whose “pattern of black-and-

white buttons on the chromatic accordion is [also] a direct analogy to the standard piano 

keyboard.”96  

As the goal of many instrument makers was greater timbral variety and expressive 

range while simultaneously providing control of the discrete pitch entities of scale steps, 

many relied on the traditional keyboard interface. Interestingly, new designs often tallied with 

the two main over-arching characteristics of new keyboard-controlled instruments that Moog 

and Rhea proposes: they typically either embraced the familiarity of the playing techniques 

and interactions provided by the traditional keyboard interface; or sought to extend these in 

some more or less radical manner by attempting to compound the keyboard interface with 

other interactional schemes. Many examples of the latter, such as keyboard harps, keyboard 
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guitars or the numerous bowed keyboard instruments have remained mere curiosities.97 Why, 

then, did some keyboard-controlled instruments succeed where others failed? Obviously, the 

success of any technology is not determined by a single discernible factor, but when 

considering the significance of interface design, a possible interpretation presents itself: 

Despite the fact that these instruments represented disparate lineages or families of instrument 

designs, they all bear the mark of being inventions that somehow have tried to “shoehorn” a 

familiar and popular performance interface into a newfangled instrument in order to make it 

more adaptable, even though it was difficult to realize such a design in a practical way. For 

instance, in the case of the numerous bowed keyboard instruments invented––often coined as 

sostente pianos98––Carolyn W. Simons suggest that,  

The fact that no single design became standard may be due to the stringent acoustical 

challenges inherent in a bowed string instrument that lacks the immediate correction of a 

player-controlled bow or fretted string. Makers attempted with varying degrees of success to 

overcome problems of grating attacks, noisy wheels, and unstable intonation.99  

In other, words, even though these instruments presumably provided a wide dynamic range––

“from soft violins to full organ”––, and great timbral variety,100 it was not mechanically 

adoptable, even though it facilitated the production of new sounds on a familiar interface. 

This goes to show that the success of inventions that aim to extend established practices is 

often determined by their histories of adoption, rather than their intrinsic characteristics 

alone.101 Accordingly, it comes as no surprise that some of the most successful musical 

inventions from this era were hybrid-instruments like the harmonium and the celesta, which 

are both examples of instruments that successfully strike the delicate balance of adoption 

between the feasibility of manufacture and familiar interaction with the popular keyboard 

interface.102 These instruments also represents a path-dependency and continuity of both 

                                                
97 Meeûs, 2016.  
98 “Sostente” or “sostinente” piano is a term used to include a broad range of strung keyboard instruments 
capable of producing a sustained sound in which the volume can be controlled by the performer. Until the late 
eighteenth century, most were of bowed type, designed to imitate the violin or human voice (Simons, 2016). 
99 Simons, 2016. 
100 Ibid.  
101 Mackenzie and Wajcman, 1999: 19. The authors exemplify this with pervasive qwerty keyboard design, 
which in no sense is “demonstrably optimal,” but was developed in order to separate keys to avoid adjacent keys 
being hit in too close succession on early mechanical typewriters––a rationale clearly unnecessary after the 
development of electronic keyboards and word processing; but the dominance the of qwerty has, in a similar way 
as the musical keyboard, become in practice irreversible because of its history of adoption (ibid.: 20).  
102 As Kvifte points out, part of the reason for the introduction of free reeds was that they kept in tune for a long 
time with a minimum of maintenance (Kvifte, 2013: 204). 
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musical expressions and cultural practice, by extending them into new areas. They bestowed 

sounds that was previously confined to certain spaces and contexts––pipe organs in churches, 

or the glockenspiel in the orchestra, respectively––into the individual musician’s eager hands, 

and afforded the more flexible idiomatic playing technique of the keyboard interface. To 

produce similar sounds on their predecessors, it would require the use of a more challenging–

–or at least idiomatically different, and musically limiting––playing technique, with pedal-

boards and mallets. Of course, the success of these instruments did in turn influence the way 

these sounds were used musically, and when instruments became widely adopted, they 

acquired salient roles in society and culture as well. For instance, the celesta’s softer and more 

subtle timbre than its predecessor (celesta actually means “heavenly” in French), as well as its 

more manageable and flexible playing technique, facilitated the use of its sound in new 

musical works like Pyotr Tchaikovsky’s The Nutcracker (Op. 71, 1892)––and, later, jazz 

pianists would use it as an alternative instrument to the more conventional piano.103 The free-

reed organs like the harmonium were more portable than pipe organs, and became widely 

used in smaller churches and in private homes in the nineteenth century––with cabinets that 

often served as excellent pieces of furniture.104 

Before considering how the introduction of sound reproduction influenced the range 

of what the keyboard interface was used for, any historical outline of the development of the 

keyboard interface cannot be complete without discussing the role played by the piano. 

Generally regarded as the most influential keyboard-oriented instrument of them all, the piano 

has been, as Paul Théberge puts it, “unquestionably one of the dominant musical and cultural 

forces in the West––theoretically, practically, and symbolically––during the past two 

centuries.”105 R. S. Clouston describes how the invention of the piano was based on a simple 

idea, but one that was not that easy to realize: 

We all know the broad principles of the piano in which hammers, actuated by the key, strike 

certain wires, thus doing mechanically what, for many ages, had been executed by hand in the 

dulcimer. So far as theory is concerned, this is the simples and most obvious form of 

mechanism, but there were many technical difficulties in the way which were not overcome 

for something like eight hundred years.106 

                                                
103 Schuller, 1989: 338. 
104 Clouston, 1905. 
105 Théberge, 1997: 19. 
106 Clouston, 1905. The dulcimer is the name applied to certain instruments of the zither type, with more than 
one string but without a keyboard. For a more in-depth account, see, for example, Kettlewell, 2016. 
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In a similar fashion that that makers of sostente pianos faced technical and practical struggles 

when trying to standardize and manufacture their designs, then, the piano as we know it was 

the result of a long process of innovative efforts.107 Théberge describes how a new design 

priority manifested itself above all for instrument makers during the late eighteenth century 

and throughout the nineteenth: a desire for providing “greater power” (or in other words, 

volume).108 Aside from the aforementioned desire for greater timbral variety and expressive 

range, then, this became many inventors’ strongest motivation, and the piano was eventually 

the instrument most representative of both these tendencies. Curt Sachs describes the 

development of the piano as a path-dependent development, driven by “product innovations.” 

From the beginning, it was designed to extend upon the musical imperfections of earlier 

keyboard-controlled instruments such as the harpsichord––imperfections in the possibility to 

play loud and soft for instance. Initially, it was, according to Sachs, a series of innovations in 

technical design, similar to those in hammer design and cast-iron framing, that allowed the 

piano gradually to displace earlier keyboard instruments.109 As the desire for greater timbral 

expression and more sonic power increased, considerable effort was devoted to solving the 

critical problems involved; namely the hammer design that required it to rebound efficiently, 

and the cast iron frame that withstood the enormous pressure exercised from the tension of the 

strings.   

Hughes points out, meanwhile, that a technological system––like the piano’s sound-

producing mechanism and keyboard interface in this case––is never merely technical; its real-

world functioning has many other, equally important aspects.110 Because, as Théberge 

suggests, the piano’s unparalleled rise in Western music history cannot be explained by these 

innovations in technical design alone: “only in conjunction with process innovations––

innovations in manufacturing, distribution, and marketing––could the piano have emerged as 

the quintessential instrument of musical entertainment in the homes of the middle class and as 

a dominant force in Western musical culture as a whole.”111  

The development of the piano reflects a significant way in which the history of the 

invention and adoption of keyboard-oriented instruments is a path-dependent history. While 

                                                
107 For comprehensive accounts of the intricate development of the piano, see Loesser, 1954, Roell, 1989, and 
Sachs, 1940. For a more concise, up-to-date account, see Théberge, 1997: 20-31.  
108 Théberge, 1997: 18. 
109 Sachs, 1940: 391-98. The piano was in fact originally called pianoforte (or fortepiano)––which literally 
means “soft-loud”––because the loudness of its sound could be varied by the player’s touch. 
110 Ibid. 
111 Théberge, 1997: 25.  
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instrument inventors of all eras have grappled with the same problem of “weighing the 

comfortable constraints of traditional playing mechanisms against the potentially alienating 

freedom of new interfaces,” as Thomas Patteson puts it;112 the “comfortable constraints” and 

familiarity of the traditional standard keyboard have more often than not been the impetus 

behind many successful keyboard-controlled instruments. Again, we can observe that the 

familiarity and adaptability of designs is a pivotal factor, because, as David Nye reminds us: 

“if a technology is widely adopted, indeterminacy gives way to momentum.”113 The keyboard 

interface had by the invention of the celesta and harmonium gathered considerable 

momentum, and it only increased with the stabilization of the piano “as a dominant force in 

western musical culture as a whole,” as Théberge puts it.  

Tape-Replay Instruments: The Chamberlin and the Mellotron  

The idea and desire to imitate other instruments and everyday sounds on a familiar interface 

has accompanied the development of keyboard instruments since antiquity, as Hugh Davies 

explains:  

The concept of one instrument that sounds like another is not a new one. In Roman times one 

of the oldest instruments, the hydraulis, the early pneumatically powered pipe organ, was 

expanded by adding separately controllable parallel sets of pipes (ranks) which were later to 

be identified by the names of other instruments whose timbres they most closely resembled, 

leading to the large multitimbral instruments that were installed in many mediaeval European 

cathedrals.114  

The way in which the sounds that different sets of pipes produced in the hydraulis organ were 

identified with other instruments, exposes two important preconditions for the way that 

sample-replay instruments has evolved. Firstly, it epitomizes how deeply set our affinity for 

using one familiar interface to play the sounds of another instrument is. Furthermore, it 

indicates that the ideal of making the sound of several instruments (or multiple “sound sets”) 

available and controllable on one interface is as ancient as the keyboard itself. The expansion 

of the timbral range on instruments like the hydraulis thus anticipated our own era’s 

expansive desire to converge and provide the sounds of any instrument conceivable available 

on a singular instrument––long before the age of synthesizer patches, digital instrument 
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presets and virtual sound libraries. It would take a very long time, however, before an 

instrument could actually replay the sounds, rather than just imitate it. As I have shown, the 

recreation of a particular sound quality on a keyboard interface required a comparable method 

of generating sound vibrations, either by developing and fitting a refined and adapted sound-

producing mechanism inside––as with the celesta and piano, or by using a completely 

different principle of sound production––as with organ pipes and free-reeds (and even 

electricity, with the Hammond organ). Moreover, the sounds of these traditional sound-

producing mechanisms––organically unfolded over time. As Ragnhild Brøvig-Hanssen 

describes, they were “spatiotemporally coherent and could only be heard in accordance with 

the acoustic laws that applied to its ‘live’ performance.”115 From the invention of the 

phonograph in 1877 onwards, however, this restriction no longer existed.116  

  In his article on “A History of Sampling,” Hugh Davies describes how Thomas 

Edison’s cylinder phonograph was the first system ever devised for both storing and replaying 

any chosen sound or sequence of sounds.117 The subsequent century saw the development of 

other recording systems, both analog and, more recently, digital, all of which have been 

proposed or utilized as the basis for musical instruments and comparable systems.118 For my 

present purposes, however, I am most concerned with how, as Théberge describes, 

“idiosyncratic experiments of individual inventors have been superseded by a series of 

innovative designs that have attempted to combine electronic sound generation with the 

characteristics of conventional musical instruments (primarily piano and organ-like 

keyboards).”119 More specifically, I am interested in how the use of sound reproduction 

technology was utilized and eventually stabilized as a dominating sound-producing 

mechanism in musical instruments, and I will in the following section focus on what Brøvig-

Hanssen has distinguished as the magnetic era of schizophonia:  

While the invention of the phonograph represents a shift to schizophonia, then the invention of 

the magnetic tape recorder brought about a new era in it, given the dramatic new possibilities 

for spatial and temporal disjuncture between sound and its source(s). Sounds could be 
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thoroughly detached from their spatiotemporal origins and juxtaposed with other sounds with 

other origins.120 

At the end of World War II, a new tool had emerged, which was to form the basis for the new 

era in electronic music: the magnetic tape recorder. Earlier problems of tape mechanisms, 

magnetic recording surface and electrical techniques (such as high frequency bias) had been 

satisfactorily resolved, and different magnetic tape recorders was soon marketed with great 

success.121 This development culminated with Hugh Le Caine’s Special Purpose Tape 

Recorder or Multi-Track (1955), in which up to ten stereo tapes or tape-loops could be 

individually varied in speed. Interestingly, Le Caine designed his machine to be controlled via 

a conventional musical keyboard interface, even though it was not intended to be used as a 

musical instrument.122 The simplicity of the keyboard interface’s design made it ideal for 

efficient manufacturing, and Le Caine’s use of the keyboard interface elucidate how 

naturalized the interactional scheme of a keyboard interface had become at this point; the 

conventional nature of its playing mechanism more or less guaranteed its acceptance in the 

marketplace.  

 In the late 1950s and ‘60s, the first commercial performance-oriented instruments 

based on the tape recorder followed––and the first successful sampling instrument, the 

Mellotron. Although widely thought of as the first music sampler to go on sale when it was 

first exhibited in London Olympia, 1963, however, it was actually a refinement of an earlier 

instrument, designed and built by Harry Chamberlin in his garage workshop in California. It 

started when he developed a drum machine in 1947 that played back drum tracks that were 

prerecorded on loops of tape: The Rhythmate.123 Instead of using electronic circuits to 

generate sound, it replayed the sounds of existing instruments and effects recorded to 

electromagnetic tape, providing a series of dials and switches to play back fourteen looped 

drum patterns.124 Similarly to Le Caines’ use of the keyboard interface on his Multitrack 

machine, Chamberlin used a keyboard interface to trigger the percussion loops. For his next 

machine, meanwhile, Chamberlin moved closer to building an instrumental sampler. 

                                                
120 Brøvig-Hanssen, 2013: 141. The term schizophonia was originally used by Canadian writer and composer R. 
Murray Schafer to emphasize the distinction between original and reproduced sounds. He first introduced this 
concept in his book, The New Soundscape: A Handbook for the Modern Music Teacher (1969).  
121 Davies, 1996: 7. For a more comprehensive account of the development of magnetic tape recorders, see 
Brøvig-Hanssen, 2013. 
122 Davies, 1996: 8. 
123 Angliss, 2013: 108. 
124 Devine, 2013. A closer account of the Rhythmate drum machine follows in chapter 3. 
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According to an interview he did with the magazine Crawdaddy, he got the idea while 

recording a tune on his electronic organ:  

I bought myself a tape recorder and laid it on the bench next to me. And I was putting one 

finger down…and I said “For heaven’s sake. If I can put my finger down and get a Hammond 

organ note, why can’t I pick a guitar note or trombone note and get that under the keys 

somehow, and be able to play any instrument. So long as I know how to play the keyboard, I 

can play any instrument!125 

This idea to be able to “play any instrument” as long as you can play the keyboard occupied a 

central role in Chamberlin’s subsequent work. Directing all his efforts into this new idea, he 

recorded individual notes of a handful of instruments, spliced them onto separate lengths of 

tape, and arranged the tapes so each one lay under a single key of an organ––resulting in the 

first of a series of eponymous machines released in the course of the next decades.126 All of 

these used a conventional keyboard to activate the tape mechanism, but instead of tape loops, 

the Chamberlin used tape strips that played for several seconds before automatically 

rewinding. Chamberlin thus understood how important the temporal envelope of an 

instrument is for giving it its distinctive sound, as Angliss explains: “A flute note, for 

instance, has a slower attack and can be sustained much longer than a note plucked from a 

guitar string.”127 Instead of a continual looping sound, each key triggered the start of each 

tape, before a rubber band mechanism spooled the tape rapidly to the start again every time a 

key was released––a precursor of the mechanism used in the Mellotron later. 

The way in which the Mellotron is built on or inspired by the Chamberlin is open to 

some dispute, something that is addressed more comprehensibly elsewhere.128 Most accounts 

agree, meanwhile, that it all started with the involvement of Chamberlin’s salesman in the 

early 1960s, Bill Fransen. They were facing some technical complications with the 

Chamberlin Model 200 machine––namely an uneven tone and volume because of the use of 

unmatched tape heads––, so Fransen brought with him a couple to England in search of 

technical help.129 There he found the Bradley brothers––founders of a company  that 

manufacturer semi-professional tape recorders and magnetic heads. Together, Fransen and the 

Bradley brothers improved upon Chamberlin’s design, and carry through with the 
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manufacturing of a new instrument that became the Mellotron.130 Unlike Chamberlin, who 

wanted his machine to work as a live performance-oriented instrument, the Mellotron was 

sold as the ultimate home keyboard, and aimed at rich people who had more passion for 

music than talent.131 This is apparent by the way that Eric Robinson––one of the Bradley 

brothers’ partners in the marketing end––talked about it:  

...with the fabulous Mellotron, anyone with the slightest ear for music can command his own 

orchestra––simply by using two fingers and a thumb––producing a wealth of orchestral sound 

never before obtainable from a single keyboard…I regard the Mellotron as the greatest 

development in home entertainment since television.132 

This marketing strategy to sell the idea that the Mellotron could be the perfect instrument for 

the willing but unskilled amateur, is perhaps better understood when considering how a 

similar approach had made the electric organ thrive in the lucrative home market during the 

past decades. As described by Brian Majeski, the electric organ was initially marketed as the 

legitimate musical heir to the pipe organ and sold primarily to churches and auditoriums133; 

but, after the Second World War, Laurens Hammond developed a new electronic organ, 

incorporating a system of accordion-like chord buttons and then launched an “easy-play” ad 

campaign during the early 1950s to support its introduction into the marketplace: “Trade In 

Your Silent Piano For A New Hammond Chord Organ. Without lessons, you can play the 

Hammond chord organ in minutes, even if you can’t read music.”134 This “easy-play” idea 

became an increasingly important part of the ad campaigns for the instrument industry during 

the 1960s, and a host of technical innovations––rhythm units, chord systems, automatic 

orchestras, and the like––were introduced to complement this basic philosophy.135  

While the Mellotron was sold as a home keyboard, though, it did not remain a 

domestic instrument. Within three years, it was musicians who made it vastly popular: The 

Moody Blues, Yes, Jimi Hendrix, King Crimson, and the Beatles––all of them used it on 

memorable tracks.136 Ironically then, the Mellotron made its mark by being used as a 

performance-oriented keyboard: a familiar interface with new and exciting sounds. Vail 
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explains how musicians even developed a curious playing technique to play sustained chords 

like one would do on an organ: “The performer had to lift each finger independently to allow 

that note’s tape to be rewound and start playing again. This process had to be repeated for 

each finger within six or seven seconds, or else the chord would come to an abrupt halt.”137 

By touring with two or three Mellotrons on the road, they compensated for the fragility of the 

system, as they broke down regularly.138 The familiarity in playing the Mellotron as you 

would play a conventional piano or organ, was, in tandem with its provision of sounds that 

could evoke the sounds of other instruments, what made its mark.  

As we have seen, the development of the first keyboard-controlled sample-based 

instruments was motivated by a longstanding desire for imitating and replaying the sounds of 

other instruments and everyday sounds. Although Chamberlin’s epiphany in his garage might 

have seemed like a stroke of genius at the time it happened, it is presumable that many 

musicians had had similar ideas before him. It became a pivotal idea, however, when he 

managed to realize it and make the first successful tape-replay instrument. The story of the 

Mellotron, meanwhile, is as much a testament of how existing technology often functions an 

important precondition of new technology. That is, the particular technical achievements that 

the Chamberlin represented gave it a crucial role as an exemplar; as a model for further 

development.139  

The Advent of Digital Keyboard Samplers 

The first dedicated keyboard-controlled samplers were, as Joel Chadabe points out, successful 

because it applied digital technology to the well-understood idea of keyboard-controlled tape 

playback: “In the 1950s, there had been Hugh Le Caine’s Multi-Track Tape Recorder. In the 

early 1960s, there had been the Chamberlin. And in the mid-1960s, the commercially 

successful Mellotron was introduced.”140 As we have seen, however, the keyboard interface 

as a musical interface had gained considerable momentum even before the invention of the 

Chamberlin and the Mellotron; and when the use of microprocessor technologies in musical 

instrument design emerged, it was therefore first and most significantly developed for 

keyboard synthesizers during the 1970s and 1980s. Furthermore, as Théberge notes, “digital 
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technologies have […] become the basis for an increasing integration within the keyboard 

industry at virtually every level.”141 However, while old sound-producing mechanisms of 

keyboards are consistently being enhanced or replaced by new ones in order to facilitate new 

sonic expressions, the goal has largely the same––providing new sounds on an already 

familiar interface.  

In the following section, I will examine how the digital keyboard sampler and the 

performance-oriented approach associated with it has been stabilized, by considering what I 

regard as the three most influential instruments of the early stages of its development: the 

Fairlight CMI, E-mu’s Emulator, and Ensoniq’s Mirage.  

The Fairlight CMI  

The Fairlight Computer Musical Instrument (CMI) Series 1, introduced to the market in 1979, 

is generally regarded as the first commercially available (although terribly expensive) digital 

sampler (see figure 2).142 However, its designers Kim Ryrie and Peter Vogel’s choice of 

implementing digital sampling options in the Fairlight was really the result of experimentation 

and failure. As they were primarily interested in the use of digital synthesis to replicate the 

sounds of acoustic instruments, they ended up using recorded real-life sounds as a 

compromise, and thus implemented the sampling function rather reluctantly.143 In the mid 

1970s, Ryrie had the idea that the design of a synthesizer could benefit from a 

microprocessor, and started the company with his old school friend Vogel.144 They saw the 

electronic emulation of acoustic instruments using digital synthesis as “the holy grail,” but 

because of the difficulties in doing so, Vogel digitally recorded the sound of a piano and used 

a form of Fourier waveform analysis to try and understand and replicate its complexity.145 

Even with just a less than a second-long fragment of a piano note recorded from a radio 

playing music, he was surprised of how good it sounded when he played it back on the 

keyboard, especially polyphonically. Despite this breakthrough in the attempt to use digital 

technology to imitate acoustic instruments, however, Vogel and Ryrie still regarded the use of 
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recorded real-life sounds “as cheating,” and was unhappy that they could not get as good 

results with digital synthesis.146 Their original goal was to build a digital synthesizer that 

allowed complete control over every parameter in real-time, but by using samples, they could 

only control attack, sustain, vibrato, and decay. In other words, the use of samples gave them 

complexity, but not the kind of control they envisaged. 

When the Fairlight Series I was eventually released in 1979, it consisted of a large 

Central Processing Unit (CPU) with two microprocessors and two 8” floppy disk drives, a 

QWERTY keyboard, a CRT monitor, and two six-octave musical keyboards. Sounds were 

played on the keyboards, but accessed and manipulated using the Fairlight’s graphical user 

interface, displayed on its built in CRT monitor. Unusually, this came with an interactive 

light-pen interface, rather than a computer mouse.147 Digital synthesis was a new and rare deal 

at the time, and the Series 1 was thus very expensive in order to provide it alongside all of 

these other features. Like most other new digital systems at the time, then, it was aimed 

strictly at a professional market. By todays standard, the sound quality it provided was 

extremely rough and primitive: it recorded sounds at 8-bits, and provided a variable sample 

rate with a maximum of 24kHz––considerably less than CD quality (16-bit, 44.1kHz148). In 

addition to this, the biggest problem was lack of memory capacity for sampling time. The 

short time span of the samples, averaging between a half and a whole second, depended on 

the sample rate used. In order to create longer samples and save memory, the sample rate 

could often be as low as 8kHz, giving a bandwidth of 3500Hz, and samples of several 

seconds’ duration.149 Despite this lack of sound quality, the Fairlight was initially hailed for 

its capacity to emulate real instruments “perfectly,” like an “orchestra-in-a-box.”150 This can 

be explained, in part, by the fact that Vogel and Ryrie presented the machine with a collection 

of prefabricated orchestral samples, stored on 8-inch 500KB floppy disks, that could contain 

22 sounds each.151 According to Angliss, every Fairlight was packaged with dozens of 

prerecorded samples, stored on a library of as much as twenty-five of these floppy disks.152 A 
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Fairlight advertisement in Keyboard magazine in February 1982 asked the question 

“Orchestra for sale?;” a title tag-line that suggests that Vogel and Ryrie had come around to 

the idea that their prefabricated samples of orchestral instruments was their instrument’s 

greatest asset.153 In retrospect, this is especially interesting when considering how subsequent 

keyboard instruments succeeded by following a similar approach with prefabricated preset 

sounds.  

Almost ironically, however, it was the sampling function––allowing the user to sample his 

own sounds––that became the driving force behind the CMI's increasing popularity. Paul Harkins 

suggests that “the possibility of using the Fairlight to replicate the sounds of an orchestra may have 

been overstated by its designers and would be ignored by users.”154 Many actual users were less 

interested in using the technology to imitate the sounds of acoustic instruments, and began creating 

libraries of sounds they had recorded themselves––mostly as creative or surrealistic effects. While 

being affordable mainly to a small number of wealthy individuals like Stevie Wonder, Herbie 

Hancock, and Peter Gabriel, as well as university departments, professional recording studios, and 

institutions,155 most of these early sampling pioneers soon came to the same conclusion: namely that 

the Fairlight in fact was a rather poor orchestra-in-a-box, and that sampling was best applied as “sonic 

fantasy,” as Tingen puts it.156 Harkins exemplifies this point by describing how the BBC Radiophonic 

Workshop used the Fairlight CMI to mix the sounds of acoustic instruments with other noises to 

create surreal sound effects; and how musicians like Richard Burgess, Kate Bush and Peter Gabriel 

used it creatively in the studio to sample the sounds of “everyday life” such as broken glass and guns: 

“Users such as Burgess quickly realized that rather than trying to replicate the sounds of acoustic 

instruments, the digital sampling technology that was of secondary concern to its designers could be 

used as a new form of musique concrete [original emphasis].”157 The CMI was used in a variety of 

different context and in ways unforeseen by its designers, and the early use of the Fairlight thus serves 

as an exemplar of how new technology often represents interpretative flexibility; that is, how different 

social groups can construct different meanings of a technology.158 The fact that the Fairlight CMI was 

affordable and available predominantly for famous musicians and institutions like Peter Gabriel or the 

BBC Radiophonic Workshop, explains how the musical approach towards it has been described as a 

                                                
153 Keyboard Magazine, February 1982, quoted by Harkins 2015. 
154 Harkins 2015.  
155 Ibid. 
156 Tingen, 1996: 47. 
157 Harkins, 2015.  
158 Pinch and Bijker, 1987: 30. 



 37 

modern equivalent of musique concrete;159 these users are themselves famous for being creative and 

innovative in a recording setting. For them, the sound libraries of prefabricated orchestral sounds that 

imitated acoustic instruments and sound effects was not as exciting in their professional studio 

environment. That said, the Fairlight did also famously provide some very distinctive prerecorded 

sounds in its library as well. The ARR1 sound, resembling a “breathy choir,” became closely 

associated with the early 1980s pop.160 Its most renowned sound, howver, was ORCH5–– a single 

accented, and staccato chord played by a full orchestra. 161 As musicologist Robert Fink has shown, it 

is almost certainly sampled from Igor Stravinsky’s ballet The Firebird; only pitched down a minor 

sixth.162 The ORCH5 sound was used by artist as diverse as Kate Bush, The Art of Noise, and even 

hip-hop pioneer Africa Bambaataa.163 The concept of “selling sounds,” which Vogel and Ryrie 

somewhat reluctantly took to a new level and ushered into the industry, quickly became big business. 

The Emulator – The First Dedicated Sampling Instrument 

In 1981, the Fairlight CMI was followed by a cheaper alternative, E-mu System’s Emulator. 

The development of the Emulator makes a great example of how technologies are socially co-

constructed between users and manufacturers, and how important it is to be able to adapt to a 

changing technological environment while still keeping in touch with the cultural desires that 

change more slowly than the technology itself. The story of the Emulator is, in the words of 

Mark Vail, a story about how “yet another manufacturer of classic analog synthesizers 

responded to the turbulent changes in today’s musical electronics.”164 Indeed, E-mu 

Systems’s longevity as a competitive company in the maelstrom of competition that the U.S. 

market experienced at the time, is explained in part by their dexterity in adapting to changing 

industrial environments. Founded already in the early 1970s, E-mu Systems initially 

consulted and built modules, and, eventually, modular systems used by, for example Frank 

Zappa and Herbie Hancock.165 They were also responsible for building the first digital 

scanning keyboards (1973),166 When connected to a number of synthesizer modules, allowed 
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the first polyphonic synths from both Oberheim and Sequential Circuits to be developed.167 

After developing and licensing the analog chip that was used in a legendary synthesizer 

designed by Dave Smith at Sequential Cirtcuits, the Prophet-5, E-mu Systems survived on 

royalties for a few years, while looking for new opportunities to exploit the use of their 

expertise in innovating use of digital technology.168 Their focus remained largely on modular 

systems until 1980, and they had plans for a completely different instrument financed by the 

substantial income from the royalties of the Prophet 5 sales––the Audity, a mono 

analog/digital hybrid priced at a staggering $70,000.169 However, they were forced to think 

different because the royalties suddenly stopped, or as Vail puts it, “the financial reality of the 

situation prodded E-mu’s founders into reevaluation their focus.”170 On the AES show in May 

1980, they presented an prototype of their Audity synthesizer, and at that same show co-

founder Dave Rossum and Marco Alpert, later E-mu’s vice president of marketing, saw the 

Fairlight CMI for the first time, and they were excited to see what was being talked about as 

the first real digital synthesizer.171 However, as Rossum recalls, it was not the Fairlight’s 

digital synthesis that made an impact on him: “we saw the Fairlight and recognized that the 

one feature that people would really find useful was its sampling capability. But there was no 

way it should have costed $30,000, so we set out to build a dedicated sampling keyboard––the 

original Emulator.”172 

A prototype of the Emulator I was introduced at the NAMM show in January 1981, 

and following its official release it was listed for $10,000.173 They caused a bit of a stir, 

somewhat due to Stevie Wonders’s enthusiasm for the Emulator. As Rossum witnessed, 

Stevie Wonders “sort of hugged it to get a feel of it, and then started playing it,” before 

ordering the very first instrument going on sale.174 The sales took off a year later, with a 

slightly revised Emulator and a slightly lower price at $8,000. But while the price drop and 

the revised version was important, the strategy that really paid off was, interestingly, the 

promotion of its sample library of 25 or 30 disks. As Rossum admits:  
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Pushing the sound library more than anything else […] made the Emulator successful. The 

original people we sold to were visionary musicians, people who knew what they would do 

with the instrument as soon as they heard its description. But now we had enough samples that 

you could play a couple of dozen different instruments, so people with less imagination, who 

really needed to hear it before they could comprehend what this thing was going to do for 

them, could relate to the instrument.175 

This little shift in marketing strategy is evident in the advertisement of the Emulator as well. 

As described in the introduction of this chapter, the first advertisements published promoted 

the possibility to play “any sound you can hear.”176 Following the release of revised version, a 

new, much more conventional-type advertisement was published in Keyboard magazine 

October 1982.177 The ad copy in this ad is also all about the sounds, and more specifically, the 

sound library. This strategy was obviously successful, because people soon started hearing 

those Emulator sounds in film and on records. As pointed out on a E-mu Systems’ fansite 

“theemus.com”: “Famous samples: the Emulator sample library was used on many famous 

tracks in 1981 - 83, perhaps the most unusual is the Mexican radio sample which was used in 

both the bar scene of BladeRunner the film, an forms the basis of the Orchestral Maneuvers 

in the Dark-track ‘Junk Culture’.”178  

Although the act of selling the instrument with a prefabricated sample library 

consisting of dozens of sophisticated sounds was a conscious strategy by the designers of the 

Fairlight CMI, the crucial factor in the success of this remedy for the Emulator was its 

significantly lower price point––making these sounds available for a whole range of different 

musicians. This popular use of the Emulator is reminiscent of the way in which the Mellotron  

was successful; it was the sounds that the average keyboard-player desired, not the tedious 

and difficult process of recording and adjusting sounds to be able to play them. This way of 

selling in the use of the Emulator as a dedicated performance-oriented keyboard instrument 

with ready-made operation and exciting expressions is reminiscent also of the consumer ideal 

that the Hammond organ introduced––the “easy-play” ideal. Another important factor that can 

help explain the reason for this predominant use of prefabricated samples on the Emulator, 

was of course the technical constraints that its limited sampling-time of only two seconds 

                                                
175 Vail, 2000: 225. 
176 Emulator, 1981b. Another early advertisement simply had the proposition ”Imagine...” as the headline, before 
yet again appealing to the imagination of the user (E-mu Emulator, 1981a).  
177 Emulator, 1982. 
178theEMUs.com, 2013.  



 40 

inflicted upon it.179 The reproduction of the sounds of acoustic instruments was difficult to 

achieve by the users themselves, and the sampling function on the Emulator was primarily 

used, to borrow Rossum’s turn of phrase, by “visionary musicians”––people who already 

knew what they would do with the instrument.180 When considering the ways in which most 

users responded to the range of affordances for action and interaction that the Emulator 

presented––the musical possibilities it allowed, suggested, and invited––it was seen more as a 

performance-oriented keyboard instrument than a multi-purpose digital sampler. 

One of the most important factors that led to decreasing prices of sampler instruments, 

which in turn made the previously unaffordable sampling technology available to the masses, 

was the advent of the custom Large Scale Integration (LSI) chip––a chip that integrated or 

embedded thousands of transistors on a single silicon semiconductor microchip.181 E-mu 

collaborated with the computer company Solid State Microtechnologies on their analog synth 

chips,182 something that marked the beginning of new era of collaboration between the 

industries of computer engineering and musical instrument making. A wave of increasingly 

powerful and inexpensive sample-based keyboard instruments soon followed, and the most 

significant among them was perhaps Ensoniq’s Mirage. 

The Mirage and “The Art of Compromise” 

While the Emulator did manage to reach a less exclusive market than the Fairlight, both in 

terms of price and functionality, it was still far too expensive and sophisticated for most 

people. The first truly affordable and commercially available sampler, the one that really 

“took sampling technology to the masses,” was a keyboard sampler called Mirage (see figure 

3). Built by the American manufacturer Ensoniq, a company founded in the early 1980s by 

some engineers from the computer company Commodore, it made its debut in the music 

market in December of 1984.183 Unlike most of the American manufactures that had come 

before them, Ensoniq did not go for the high-end market. In fact, they actively avoided it, as 

co-founder Bob Yannes explains:  

We have always courted the mass market in music. We know that you could build high-end 

equipment that’s really superb and that you’d be able to sell for a little while to a certain 

                                                
179 Brøvig-Hanssen and Danielsen, 2016: 47.  
180 Vail, 2000: 225. 
181 LSI, 2016. LSI is no longer in use. It was succeeded by very large-scale integration (VLSI) and ultra large-
scale integration (ULSI) technologies.  
182 Vail, 2000: 33. 
183 Théberge 1997: 63. 



 41 

number of people, but sooner or later someone’s going to come along and stomp on you 

because the technology will allow them to produce something that’s almost as good as what 

you’ve got for less. I think our going for the larger market is more of a Japanese philosophy. 

There is no significant long-term growth in the high-end market.184  

The development of the Mirage was quite candidly coordinated in concurrence with this 

strategy of reaching the mass market. The notion that the targeting of the larger market is 

more of a Japanese philosophy than an American one reflects how Yannes among others 

considered the way in which many Japanese companies often was more concerned with 

building on preexisting ideas than real innovation.185 Yannes was responsible for designing 

the three-voice synth chip of the vastly popular home computer system Commodore 64, and 

in 1982, he designed a portion of a PC that was similar to the sound synthesizer that ended up 

in the upgraded version––the Amiga.186 This custom chip, originally developed for the video 

game market, was further developed for the Mirage. Théberge explains how Ensoniq’s 

custom chip––the “Q-Chip” as it was called––is the perfect example of what he calls 

“transectorial innovation.”187 Ensoniq’s founders experienced a difficult financial period in 

the computer industry, and decided instead that their expertise in custom chip design could 

give them an advantage in the production of digital keyboard designs. At the time, even the 

most inexpensive samplers, like the Emulator, still cost over $8,000, and the people at 

Ensoniq were convinced that, with their custom chip designs, they could create a much more 

affordable sampler. They thus decided to launch the company with the highly successful 

Mirage keyboard sampler.188 Théberge posits that the way in which individuals and 

companies with backgrounds in computer industries migrated to the field of electronic 

musical instruments––or “transectorial migration,” as he calls it––has been essential to the 

development of an entire generation of electronic instruments and recording devices.189  

The development strategy of the Mirage was, as mentioned, based on the goal of 

reaching the previously unexploited mass-market through greater affordability and 

accessibility than any of their competitors. By establishing a “marketing definition” of the 

Mirage––a definition that had less to do with what the capabilities of the instrument would be 
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than with what it would cost––they set a specific “price point” in advance of the 

production.190 Only then did the designers decide what features could be included in the 

instrument and how they would be technically designed.191 

Finally, in 1984, Ensoniq’s Mirage was introduced at a staggering $1,695.192 Although 

only monophonic and with the same grainy 8 bits of sample resolution, maximum 8-note 

polyphony and a total sampling time of 2 seconds at 15kHz, a smart configuration of an 

impressive number of functions did, together with the low price make it very successful.193 

The Mirage had a minimalistic interface, with just a two-digit LED display, and yet there was 

plenty of features for most musicians “on the street:” it had LFO modulation and separate 

filter/VCA envelopes with resonance control, a straightforward velocity sensitive keyboard, 

enough memory to assign 16 multi-samples across the keyboard, a looping function and a 

simple sequencer194––all designed to fit into the design at a predetermined “price point.” The 

way in which these features would be technically designed was certainly no easy task, given 

the economic constraints, as Théberge points out, “the cost versus performance tradeoff 

inherent in designing a commercial digital instrument results in what has been called ‘an art 

of compromise’ demanding the utmost creativity, sensitivity, and good judgment on the part 

of designers.”195 As the work of technology historian Thomas Hughes demonstrates, 

invention is not a matter of a sudden flash of inspiration from which a new device emerges 

“ready-made:” “Largely it is a matter of the minute and painstakingly modification of existing 

technology. It is a creative and imaginative process, but that imagination lies above all in 

seeing ways in which existing devices can be improved, and in extending the scope of 

techniques successful in one area into new areas.”196 

 As the successful release of the Mirage in the mid-1980s exhibits, then, hardware 

successes were by that time based as much on price, consumer design, and creative marketing 

as on technology innovation.197 According to their marketing strategy, Ensoniq’s focus in 

advertisement did also spring out of the fixed and unique “price point.” In a full page color 

advertisement in the July 1985 issue of Keyboard magazine, the title tag-line simply said: 
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“The Mirage Digital Sampling Keyboard. It makes $1695 sound like a lot more.”198 In the 

following ad copy, Ensoniq takes a swing at one of its biggest competitors without actually 

naming names, by comparing the Mirage to a "$10,000" sampler. As the field of digital 

samplers was still so small at the time, it must have been pretty clear what instrument they 

were referring to––the E-mu Emulator. Furthermore, the ad describes how the Mirage 

“doesn’t sound like other instruments; it becomes other instruments,” before describing how 

you could play digitally recorded real sounds as you would play sounds on a conventional 

keyboard instrument, with polyphony.199 In other words, the encouraged use of the Mirage as 

a performance-oriented familiar interface but with new sounds is strikingly similar to how the 

most important edge of the Mellotron, the Fairlight and the Emulator had been projected 

before it. In the Mirage ad, there is also a description of how easy it is to slip one of the sound 

library disks into the built-in drive, and play those sounds, as well as a description of the 

sound library, which includes sounds like piano, brass, strings, percussion, synthesizer––in 

all, very conventional sounds suitable for a keyboard-controlled reproduction. Interestingly, 

the sampling function is also here added mostly as a creative option: “Plus, you can sample 

and save your own sounds for the ultimate in creativity.”200 Again, similarly to how both the 

Fairlight CMI and the Emulator had been sold in before it, the actual sampling functionality is 

sold in as an optional add-on after describing the prefabricated sound library, and it is 

projected as an “creative” outlet, divulging in a clever manner that the sounds you sample 

yourself probably will sound more creative than realistic.  

Conclusion 

Synthesizers, electronic organs and pianos have since the mid-1980s increasingly featured 

sampled sounds, either in combination with synthesized or acoustic sounds, or as a 

replacement of such sounds. Today, the use of digitally recorded samples is ubiquitous––and 

most keyboard-controlled instruments in the age of electronic instruments are based on it. In 

this chapter, I have shown that the keyboard interface has been associated with the concept of 

one instrument that sounds like another––since long before the introduction of digital 

sampling. The desire for playing miscellaneous sounds on a familiar interface has been the 

driving force behind many inventions of musical instruments, and many of the most 
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successful ones have been based on the traditional keyboard interface. Part of the reason for 

the ascendancy of keyboard-controlled instruments can be explained by its close connection 

to how the Western musical system is constructed––a system that derives to some extent from 

limitations and requirements of the keyboard design––and also the way in which many 

keyboard-instruments’ mechanical character has made it well suited to modern factory 

manufacturing processes (as seen for example in the piano’s introduction of cast-iron framing 

and hammer design). The keyboard interface has thus remained remarkably stable, while the 

innovative efforts have been aimed at providing new sounds to control––and most 

importantly, to play.  

By examining the development of the keyboard sampler as a path-dependent history––

one in which past events exercise continuing influence––I have illustrated that the success of 

inventions that aim to extend established practices is often determined by their histories of 

adoption, rather than their intrinsic character alone. The harmonium and the celesta was 

mentioned as instruments that successfully captured the delicate balance of adoption between 

the feasibility of manufacturer and familiar interaction with the popular keyboard interface. 

By bestowing sounds that was previously confined to certain spaces and contexts into the 

individual musician’s eager hands, and afforded the more flexible idiomatic playing technique 

of the keyboard interface, these instruments also represent a path-dependency and continuity 

of both musical expressions and cultural practice.  

The ideal to have several sets of sounds available on a single instrument was the main 

motivations behind the invention of the first musical instruments based on sound reproduction 

technology––tape-replay instruments like the Chamberlin and the Mellotron––and when digital 

technology was implemented into keyboard designs in the late 1970s and early 1980s, this goal of 

providing a library of sounds on the already familiar keyboard interface had become the main impetus 

behind many instruments. After a brief period marked by the interpretative flexibility of early 

keyboard sampler interfaces––that is, how different social groups constructed different meanings of 

the technology’s affordances––it was this longstanding desire to be able to play any type of sound on 

a familiar interface that was the most exciting prospect when the first affordable and more dedicated 

keyboard samplers were introduced. Despite how early and innovative users of the expensive 

Fairlight machine, such as Peter Gabriel and Kate Bush used the new sampling functionality to 

sample short sounds for creative effects, the real attraction of keyboard samplers for the majority of 

users was found in the way in which it provided whole libraries of realistic imitation of other 

instruments, and that these sounds could be played on an already familiar interface.  

Throughout this chapter, I have also considered the important factors of the shifting social and 
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economic contexts in which technology is sold, used, and consumed. I described how the organ 

manufacturers, led by Laurens Hammond, introduced the “easy-play” ideal in order to appeal to the 

new home market. Furthermore, I argued that the way in which E-mu promoted their Emulator 

instrument as a dedicated performance-oriented keyboard instrument with ready-made operation and 

exciting expressions is reminiscent also of the consumer ideal that the Hammond organ introduced. 

The inventive effort of instrument designers was after the Emulator directed at providing users with 

increasingly sophisticated sound libraries at the lowest possible price. The introduction of the Ensoniq 

Mirage marked the beginning of what Paul Théberge calls “transectoral innovation” when individuals 

and companies with backgrounds in computer industries migrated to the field of musical instruments, 

bringing with them new technology as well as business models.201  

Summing up, I argued in this chapter that the longstanding performance-oriented approach 

associated with keyboard instruments had led to the establishment of what I conceptualized as 

technological momentum, that is, how technologies––if widely adopted––can exercise a “soft 

determinism” once they are in place, and especially when it emerges at the culmination of a period of 

growth. When digital sampling was implemented into keyboard instruments, then, it did not invite or 

suggest a new creative approach as much as it facilitated the further realization of the longstanding 

cultural desire of having a world of sounds readily available on an already familiar interface.  
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Chapter 3: 

Music Made with Buttons: The Drum Machine Sampler 

The street finds its own use for things––uses the manufacturers never imagined.  

–William Gibson202 

In the previous chapter, I discussed the ways in which the use and development of the 

keyboard-controlled sampler instrument have been shaped by what we could call 

technological momentum. Conditioned by the lasting influence of the keyboard as a musical 

interface in Western music and the desire to imitate and perform different sounds on a 

familiar interface, the technological affordances of the keyboard sampler has established a 

certain set of practices associated with it. I sought to illuminate the extent to which the 

musical practice shaped by keyboard-oriented instruments have been driven by a meta-

technological problem that have changed more slowly than the instruments themselves: the 

desire to imitate and perform sounds and other instruments on a familiar interface. In the 

following chapter, I will explore how an entirely different approach to sampling arose from 

the use and development of the drum machine-based sampler.  

Today, the ability to craft and digitally produce an entire song on a single portable 

machine has become standard practice. In the summer of 1987, the release of E-mu Systems’ 

SP-1200 facilitated this practice for the first time, heralding the beginning of an age defined 

by multipurpose digital instruments and sample-based music production. Despite the fact that 

the drum machine as a musical interface has matured over a significantly shorter period of 

time than the keyboard interface––or, perhaps rather because of this––, its short history is 

characterized by a series of progressive transformations and conceptual leaps in interface-

design. Furthermore, the interactional schemes and aesthetic signatures associated with the 

creative use of drum machines today, have to a large degree been shaped and molded through 

a mutual co-construction between pioneering users and the designers of early drum machines. 

Indeed, the ways in which musicians started to use the rhythm machine in a studio setting in 

the 1970s, and the ways in which hip hop producers began to exploit the sampling capabilities 

of the first digital drum machines in the late 1980s, became pivotal forces in the establishment 

of the sampling drum machine as an all-in-one production unit. By using it in ways 

unimaginable by their designers, these musicians redefined the role of drum machines and, 
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during the process, ushered in entirely new ways of making music. Whereas the story of the 

keyboard sampler arguably represents the latest stage in a lasting continuity in musical 

practice, then, the story of the drum machine-oriented sampler is a tale about the 

accumulation of different strands of technologies, practices, and aesthetics.  

 This chapter is divided into two parts. The first one will, in a similar way as in the 

previous chapter, outline some particularly important stages in the development of the drum 

machine as a musical interface. The development of the drum machine has accompanied the 

naturalization of the machine as a legitimate musical instrument since its conception, and its 

history is characterized by the way that it has always balanced on the edge between 

unprecedented autonomy on the one hand, and on increased interactivity on the other. To 

better understand how the drum machine has influenced the sound and practices of musicians, 

and ultimately become the centerpiece of many recording settings, a closer look at how the 

concept of “the drum machine” has evolved is warranted. 

 In the second part, I will examine how the success of two of the most influential drum 

machine samplers of all time, E-mu’s SP-1200 and Akai’s MPC-60, can be understood by 

looking at them from the perspective of what Trevor Pinch and Nelly Oudshoorn call “the 

mutual co-construction of technologies and users.”203 The establishment of the sets of 

practices associated with drum machine samplers was both influenced by the ways in which 

their interactive possibilities and sonic characteristics was framed by their designers in the 

first place, and by the ways in which pioneering hip hop producers made use of them in ways 

inconceivable by their designers in terms of redefining their limits. This unforeseen use did in 

turn influence the design-priorities of new instruments, and the further evolution of the 

instrument has been characterized by a social negotiation between users and manufacturers, 

and between aesthetics and technology.  

Historicizing The Drum Machine Sampler 

Automated rhythm has long fascinated inventors. Leonardo Da Vinci imagined a mechanical 

drum designed to entertain the guests of one of his employers.204 In the nineteenth century, the 

metronome was introduced. Already then, sceptics fretted about the loss of natural rhythm.205 

                                                
203 Pinch and Oudshoorn, 2003: 3. 
204 “Mechanical Drum Model.” Leonardo Da Vinci’s Inventions. Accessed October 21, 2016, 
http://www.leonardodavincisinventions.com/leonardo-da-vinci-models/leonardo-da-vincis-mechanical-drum-
model/. 
205 Weir, 2011.  



 49 

However, commercially available drum machines were first introduced in the mid-twentieth 

century. Although there were, of course, various experimental musical instruments aimed at 

and capable of producing rhythms before the era of electronic instruments, I will concentrate 

on the era after the introduction of the first electric machines designed to produce and 

reproduce rhythmic patterns and sequences. Because I am primarily interested in how the 

creative practices and interactional schemes associated with the utilization of contemporary 

drum machines have been established, I will explore how the “rhythm machine” has been 

conceptualized throughout the century since its first installment in the 1930s. I will devout my 

attention to some particularly important conceptual leaps in interface-design. First, I will 

discuss how two pioneering and experimental inventions ahead of their time, the Rhythmicon 

and the Rhythmate, anticipated new forms of interactivity. Further on, I will examine how the 

user-interaction schemes and the interface-design of the drum machine that we now have 

become familiar with started to gain momentum in the commercial sphere when home organ 

manufacturers introduced the concept of the “rhythm box,” and ushered in the concept of 

“preset rhythms.” Lastly, I will trace the evolution of these “rhythm boxes” to the introduction 

of the first programmable drum machines. 

Anticipating Interactivity: The First Electronic Rhythm Machines  

American composer and musical theorist Henry Cowell collaborated in the early 1930s with 

Russian inventor Léon Theremin in designing and building the first electronic rhythm 

machine––the remarkably innovative Rhythmicon.206 Following the success of his more 

renowned invention, the eponymous Theremin (1927) (or Etherphone)207, Theremin helped 

Cowell to create a machine using the same type of sound generation in 1931. At first sight, 

the Rhythmicon essentially looks like an ordinary large box with a chromatic keyboard-

controller of ten white keys and eight black keys equally spaced on the top. Inside, 

meanwhile, a completely novel concept was utilized to produce sound when light beams 

triggered photo-electric cells.208 It is interesting to note how its inventors chose this 

conventional keyboard-controlled interface for their machine, even though the keys do not 

control discrete pitch entities of scale steps but rather simply initiate the playback of different 
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autonomous rhythms. This machine can produce up to sixteen rhythms––one for each key––, 

and a seventeenth key permits optional syncopation.209 Each key is connected to a 

corresponding light bulb inside the casing, and when a key is pressed, the light bulb turns on 

and illuminates two rotating disks––the tempo wheel and the pitch wheel. The disks have 

concentric holes in rings corresponding to each of the light bulbs, and a pattern of light travels 

from the illuminated bulb through the holes in the rotating disk toward a photodetector 

positioned on the other side. The pattern is then converted to an equivalent electrical pattern 

which controls heterodyning vacuum tube oscillators, from where the signal is then passed to 

a preamplifier and on to the soundboard.210   

The Rhythmicon was never mass-produced. It had several technical weaknesses, and 

was in hindsight more valuable for its novel mechanics than for its potential as an actual 

musical instrument.211 According to Hugh Davies and Andrei Smirnov, the main challenge in 

applying it for musical purposes lay in the difficulty of starting the rhythm from the first 

measure: the circulating disks produced rhythm patterns continuously regardless of the users 

interaction with it, and pressing down a key only controlled whether the corresponding light 

bulb was lit and thus passed the ceaseless signal through to the preamplifier or not.212 

Nevertheless, it is clear that the conceptualization and invention of the Rhythmicon was 

visionary, especially in terms of interface-design. In her interesting article on the Rhythmicon, 

“Anticipating Interactivity: Henry Cowell and the Rhythmicon,” Margaret Schedel describes 

how Cowell and Theremin’s machine was one of the first instruments where the mechanical 

action of the performer was separate from the sound it produced: “Despite the shortcomings 

of the machine as an instrument, the invention of the Rhythmicon was prophetic. The 

Rhythmicon was much more than a rhythm machine; it was one of the first instruments to 

distance gesture from sound and to use technology to enhance performers’ abilities.”213 

Clearly, this notion is based on the assumption that traditional acoustic instruments had 

required a more unmediated correspondence between “gesture and output;” that is, to play a 

violin you needed to bow it, and to play a saxophone you had to blow into it and know the 
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fingerings. Even though other contemporary electronic instruments did also produce new 

sounds and even introduced new ways of interacting with instruments, this elemental bond 

between gesture and result was, according to Schedel, never broken until the Rhythmicon was 

invented.214  

While the degree to which the performer is actually “producing the sound” has, as 

Kvifte reminds us, varied a lot among traditional instruments as well,215 the Rhythmicon was 

certainly one of the first instruments to remove this connection in such a profound way. Even 

if earlier keyboard-controlled instruments often entailed a considerable amount of mechanism 

between the performer and the sound-producing mechanism,216 the intuitive control over pitch 

entities of linear scale steps nevertheless implied a one-to-one interactional scheme. Indeed, 

as discussed in the previous chapter, one could argue that the main reason for using a 

keyboard interface was to achieve this “physical/structural ‘fit’ between bodily gestures and 

the resulting sound,” as Théberge puts it, even with radically different sound-producing 

mechanisms.217 The sound triggered by pressing down a key on the Rhythmicon, meanwhile, 

was instead broken into intricate rhythmic patterns, giving the appearance of unprecedented 

autonomy. As such, it heralded the type of interaction we have become accustomed to through 

the gradual evolution of electronic musical devices. The element of autonomy that the 

Rhythmicon afforded are in some ways reminiscent of interactional schemes familiarized by 

later instrument designs, such as the arpeggiator-function on a synthesizer, or the triggering of 

drum breaks cued to buttons on a drum machine. This gesture-output disjuncture that the 

Rhythmicon represented has later been affiliated with issues of musical agency and the 

increasing difficulty of distinguishing human- from machine-generated music––or “the 

problem of the machine,” as Kvifte has dubbed it.218 One of the key elements in this 

dichotomous debate is the degree to which instruments facilitate the enhancing of performers’ 

abilities, and, in turn, whether or not this increased autonomy is negating the role of human 

agency in music, or promoting new creative possibilities and an aesthetic that pushes the 

boundaries of what music can be.219  
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Interestingly, this last ideal was very much the impetus behind the Rhythmicon’s 

invention in the first place, as Cowell and Theremin constructed it to fulfill a compositional 

need by facilitating the performance of complex polyrhythms.220 The way it combined 

interactional feasibility with the autonomy of the reliable machine was also the reason that 

Cowell himself regarded the invention of the Rhythmicon as a departure from traditional 

instruments: “As distinct from other musical instruments which require movement of the 

performer in order to produce rhythm in time, the Rhythmicon will not only lessen the 

physical strain on the performer but will increase the number of rhythms produced at one 

time.”221 In Schedel’s opinion, meanwhile, the Rhythmicon was even more prophetic in the 

way in which it afforded a certain degree of real-time control and agency over the result with 

the optional syncopation and layering possibilities. In addition to introducing the interactional 

scheme of triggering rhythmic patterns via a controller-interface, it enabled musicians to 

control multiple parameters in real time with an unprecedented level of interactivity. She 

accordingly describes it as “a harbinger of the complex interactive computer music systems 

that would be developed half a century later.”222 The Rhythmicon thus introduced a 

conceptual leap in interface-design by instigating an interactional scheme that facilitated both 

the autonomy of the machine, enhancing of its performers’ abilities in providing intricate 

polyrhythms, and introducing a real-time control over how it could sound.  

Despite how the Rhythmicon’s invention heralded a new era of instrument-making, it 

would take almost two decades before someone successfully built on this concept and 

enhanced it. Another important stepping stone toward the realization of the “drum machine” 

as we think of it today, was provided when Harry Chamberlin developed the first rhythm 

machine based on prerecorded rhythmic patterns. Chamberlin started out his work as an 

instrument builder in 1947 with his tape-replay rhythm machine––the Rhythmate.223 While it 

is considered one of the first conventional drum machines, this novel concept of tape-replay 

in musical instruments was not followed up in the development of new rhythm machines, but 

were instead appropriated into Chamberlin’s subsequent keyboard instruments––and as 

described in the previous chapter, eventually the more famous Mellotron. The Rhythmate is 

therefore more often than not merely mentioned as the prototype of his later designs (and the 

more famous Mellotron that they inspired), because it was the first machine that introduced 
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this tape mechanism using prerecorded sounds. This is, of course, not incorrect: Chamberlin 

did obviously use and refine the Rhythmate’s experimental sound-producing mechanism 

when he created his line of keyboard instruments, such as the Model 200 (1950s) and the M1 

(1970s).224 By examining the Rhythmate more closely, however, we can see that it did 

introduce other, equally important design elements that was not built upon until much later.  

First of all, the Rhythmate was clearly less performance-oriented than Chamberlin’s 

successive keyboard instruments. In the sound producing-mechanism, the most prominent 

difference was in the way that the keyboard-controlled instruments added an automatic 

rewinding of tape strips in order to provide realistic imitations of various traditional pitch-

controlled instruments. The Rhythmate, on the other hand, simply triggered the playback of 

continuous tape loops.225 This, much simpler tape mechanism was controlled exclusively via a 

minimalistic user-interface consisting of buttons, dials, and levers. On first glance, the 

Rhythmate looks more like a radio than a musical instrument, with a built-in amplifier and 

12" speaker.226 It contained fourteen loops of one-fourth-inch tape, arranged side by side. 

Each of these had three different drum tracks recorded on them, providing a total of forty-two 

different rhythms.227 Even though it lacked a “musical” interface in the traditional sense, then, 

it proposed an interactional scheme very similar to the one introduced with Cowell and 

Theremin’s Rhythmicon: the triggering of autonomous rhythmic patterns––only in this case, 

real drums was prerecorded on loops of tape. With the imitation of conventional rhythms, 

Cowell’s vision of the rhythm machine as a futuristic compositional tool for making hitherto 

“impossible” rhythms were replaced by the more down-to-earth ideal of the rhythm machine 

as an alternative accompaniment for an organist or guitarist. Moreover, with only one single 

tape head, the Rhythmate could play only one of these loops at a time, making complex 

polyrhythms impossible to produce. A long slider on the control panel moved the tape head 

from one loop to another, and a smaller lever shifted the tape head between the three tracks. 

Besides the alternation of different loops, then, the only controllable parameter was the 

tempo. The tempo (and thus the pitch) of the rhythms could be controlled by a dial in terms of 

controlling the speed of the tape capstans.228 Because of this primitive tape-replay 
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mechanism, it restricted the potential for real-time control over different creative parameters, 

and the control options were fairly limited. Nevertheless, the Rhythmate’s use of prerecorded 

sound anticipated how drum machines would be used later, and represented a different kind of 

interactivity––one that facilitated the interaction with rhythms gathered from different times 

and different spaces. By introducing the minimalistic boxed interface-design without the 

keyboard-controller, it also built on the gesture-output paradigm that the Rhythmicon brought 

along. The Rhythmate thus serves as an early example of a musical instrument dedicated to 

the playback of spatiotemporally recontextualized sounds, which would eventually form the 

basis for a new aesthetics. 

 

Rhumba, Waltz, and Samba: The Era of Rhythm Boxes 

Electronic percussion was first developed consistently during the 1950s and 1960s in the form 

of the “rhythm box” and as an addition to some models of home electronic organs. Given the 

ubiquity of drum machines in today’s music production scene, it is easy to forget the fact that 

early machines from the 1960s were almost never intended for use on studio recordings. In his 

book Beatbox: A Drum Machine Obsession (2013), Joe Mansfield documents how drum 

machines were originally created to accompany live organists or other musicians; it was only 

later, when they became smaller and more versatile, that they also became appealing for 

songwriters who needed a beat to write to.229 Interestingly, while the design of many of the 

early “rhythm boxes” may have resembled the boxy interface of the Rhythmate, they were 

sonically more related to the electronic metronome, as they produced rhythms 

electronically.230 The Rhythmate’s unprecedented realistic sound reproduction was hard to 

replicate in a way that moved beyond the complicated and unreliable mechanism of the 

Rhythmate, and thus also difficult to adapt to a mass-production scale. As this near-futuristic 

idea of having “a robotic drummer” at your disposal was enticing enough in itself, the sound 

quality was of secondary concern for most users. As we shall see shortly, it was 

(paradoxically) the sonic quality of these early drum machines that eventually ended up being 

their most attractive properties. In fact, the lack of realism in their expression was what 

appealed to musicians that first used them in a studio setting.  

The earliest commercial electronic drum machine was Wurlitzer’s SideMan (1959), 

which was soon followed by models from a range of other manufacturers.231 The SideMan 
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was the company’s first drum machine; Wurlitzer was mostly known for building organs and 

jukeboxes at the time. Its assembly of electronic and mechanical parts was housed in a 

varnished wooden box in a similar fashion to the way the Rhythmate was designed, and was 

at first glance possibly even more difficult to identify as a musical instrument than the 

Rhythmate. Music writer and scholar Oliver Wang describes the box as clad in a dark walnut 

shade, with roughly the dimensions of a small radiator; and “even with its small recessed 

square of knobs and buttons on top, you could easily mistake it for some kind of mid-century 

artisan humidifier.”232 Built as an accompaniment for organists in lieu of hiring a drummer, it 

came with approximately a dozen preset rhythms, like “Rhumba,” “Waltz,” or “Samba.”233 Its 

analog circuitry could create a rough approximation of some percussive sounds––for instance 

a clave––but the imitation of percussion timbre and attack was not very realistic overall.234 

Designed also with the intent to be played “live,” it featured buttons that could also trigger 

single percussion sounds if pressed momentarily. However, although the device’s marketing 

highlighted this possibility, it is not very likely that many bothered to “tap out a track” given 

the way it sounded and  that the buttons were somewhat awkwardly aligned inside the 

casing.235 What made the SideMan suitable for live use, then, was rather the convenience of 

having an automatic “rhythm section at your side,” as one review article put it.236 The 

SideMan lacked output jacks and its sounds could only be recorded with a microphone next to 

its built in amplifier,237 which illustrates the fact that early drum machines were never 

intended to be used as studio recording devices.  

 Although it was seen as a gigging instrument, the Sideman was an expensive and hefty 

object, and there were soon developed cheaper, lighter alternatives.238 Two early examples, 

the Donca Matic (1962) and R1 Rhythm Ace (1964), marked the involvement of Japanese 

inventors who tried to improve upon the SideMan, and the makers of these to machines 

eventually grew into Korg and Roland, respectively.239 Part of the reason for their growth can 

be explained by their move to solid-state electronics, creating sounds and measuring out 
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rhythms using transistorized, electronic circuits, and thus abandoning valves and mechanical 

sequencers altogether.240 This made them lighter and more reliable than their 

electromechanical predecessors, and facilitated the design of truly cheap and portable drum 

machines.241 The design ideal of the “rhythm box” continued to gain momentum during this 

period, meanwhile, and a host of different devices with wood-paneling and brushed metal 

plating was developed despite their expensive material requirements and relatively limited 

range of functionality. Again, as we saw in the development of the keyboard-interface, we can 

observe how technologies that gain momentum can experience a lasting period of success 

because of their history of adoption within its particular field. Innovative efforts where 

directed at enhancing the already existing design-strategy, rather than inventing some radical 

new interface. A good example of this is how most of the subsequent “rhythm boxes” released 

in the 1960s and through 1970s took the titular “box” part of their name quite literally. Wang 

explain how most of them, even if they came in many different forms and sizes, did not 

resemble anything that hinted at their musical purpose: 

For example, the VOX Percussion King from 1967 looks more like a guitar amplifier, the 

Maestro Rhythm Jester from 1968 could have passed for an early answering machine while 

the Schober Dynabeat, also from 1968, seems closer to a medical device to measure organ 

health versus a device to accompany organists.242 

Unlike the electronic drum kits which tried to mimic the shape and size of drum heads 

released later in the 1980s, then, most drum machines’ interface-designs were still 

conceptualized as rhythm boxes, providing various controls over parameters via buttons and 

knobs available on an interface surface, rather than a musical input interface. This is not to 

say that there weren’t made changes in the interface design and functionality during this 

period. The budget drum machine Maestro Rhythm King (1960s), for example, introduced a 

“balance” dial, which affected the relative volume of the high hat and snare drum, and, 

instead of the rotary selection switch of the SideMan, it provided push buttons––one for each 

rhythm pattern.243 Both of these details were included as essential elements in later drum 

machine designs, representing two aspects of interface-design not yet exploited: the dedicated 

toggle-buttons, and a new level of interactivity with preset rhythms via the “mixer” 

                                                
240 In solid-state electronical devices, electricity flows through solid semiconductor crystals 
(silicon, gallium arsenide, germanium e.g.) rather than through vacuum tubes (Solid-state device, 2016). 
241 Angliss, 2013: 100.   
242 Wang, 2014: 220. 
243 Angliss, 2013: 106-107. 



 57 

component that facilitated control over different elements within the rhythm.244 What’s more, 

like the Rhythmicon prior to it, the Rhythm King realized a way of playing more than one 

rhythm at the time: By pressing two buttons simultaneously, say, the “bolero” and “go-go” 

button, it triggers a polyrhythm, comprising these two distinct rhythm patterns playing at the 

same tempo.245 Being a solid-state machine that was relatively small, cheap, and portable, it 

soon appealed to songwriters who needed a beat to write to. Its most famous user was musical 

pioneer Sly Stone, who dubbed it his “funk box.”246 Stone found it’s sonic character 

appealing, and he began to explore new possibilities. While the Rhythm King’s sounds did 

not resemble “real” drums any more than the SideMan or any other contemporary drum 

machine, Sly Stone discovered something about the drum machine that few had truly heard 

before, that is, “a potential for a new kind of sound, an unsettling, alien percussive presence 

that resonated with an artist who already seemed to dwell in his own dimension,” as Wang 

puts it.247 He experimented in isolation with the machine, dubbing it with actual recorded 

drums, his bass guitar and backing singers or musicians, and recording it all on his TEAC 

multitrack tape machine.248 An unexpected foundation to an emergent funk aesthetic appeared 

when Stone eventually released his hit album There’s a Riot Goin’ On, as Daniel Mascari 

explains: 

Stone brought the drum machine from a background tool for lounge acts to the backbone of an 

album that debuted at #1 on the Billboard Pop chart, creating layered lo-fi funk on There’s a 

Riot Goin’ On. He composed entire songs in isolation, overdubbing the Maestro Rhythm King 

unit with his own drum kit work, calling in one session player at a time to add parts piecemeal. 

Sly Stone was the world’s first bedroom producer.249 

Interestingly, while the creative approach that Stone followed in the studio could, in 

hindsight, be considered an early example of the major evolution in the technology of music-

making, this approach was not characteristic for other artists.250 As we shall see shortly, the 

drum machine’s true rise was not until the early 1980s, when pop, new wave, R&B and most 
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importantly hip-hop acts began to explore the device’s broader potential. This goes to show 

that, despite often perceived as happening overnight, in reality technological upheavals often 

stumble along in fits and starts.251 Despite the technical limitations of the machines in the 

1960s, however, Stone is an example of how recording musicians were, by the turn of the 

decade, tinkering with the machine’s potential in ways that the manufacturers may never have 

imagined.252 Thus, they anticipated how the interpretative flexibility of drum machines would 

later influence the development of a new creative approach toward the use of drum machines 

in general, and digital sampling drum machines in particular. In addition to making the sounds 

of electronic percussion familiar within the context of popular music, then, the SideMan and 

other similar devices introduced the concept of different “rhythm presets” and devices like the 

Rhythm King ushered in the fundamental user-interface interactions that still is associated 

with utilizing many drum machines: pushing trigger-buttons.  

From the Rhythm Box to the Programmable Beat Box 

Synthesizer companies entered the field in the 1970s, at a time when the interactional scheme 

of triggering rhythms and percussion sounds with the press of a push-button had become 

familiarized and integrated into most musicians’ creative palette. What’s more, new drum 

machines were increasingly being used in the recording studio because of their distinctive 

sound, and with the “rhythm box” interface so widely adopted, most innovative effort was put 

into providing new sounds and possibilities within that design-framework. With 

the CompuRhythm CR-78 (1978), Roland presented an important advance in drum machine 

technology by providing one of the most complicated drum machines of its time––featuring 

no less than five knobs, five sliders, four switches, and thirty some buttons.253 Its most 

important contribution by far, meanwhile, was the introduction of programmable rhythms (vs. 

preset): it was the first drum machine that allowed users to program and store their own drum 

patterns that could be saved on an internal microprocessor.254 With its wood cabinet and 

buttons representing preset rhythms such as “Waltz,” “Bossa Nova,” and “Rhumba,” it is 

clear that its designers at Roland saw the machine primarily as an accompaniment for another 
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instrument (like the electric organ), not unlike the SideMan, as described above. But the CR-

78 quickly became one of the favorite instruments of pop and electronic musicians during the 

late 1970s and early 1980s. The sound of the CR-78 became synonymous with its time, with 

music hits of the early 1980s, including Blondie’s “Heart Of Glass,” Soft Cell’s “Tainted 

Love,” as well as Phil Collins’s “In The Air Tonight.”255 

As described previously, the level of interactivity and unprecedented autonomy that 

musical devices like drum machines feature has at all times raised issues regarding “loss” of 

human agency, and “the problem of the machine.”256 For example, the fact that drum 

machines were creatively exploited in the recording studio did, above everything else, evoke 

the wrath of many critics, and within the musicians union.257 But as the drum machines were 

more often than not used because of their sounds rather than as a replacement of real 

drummers, these critiques often missed the point. In the words of Wang:  

That major pop artists and songs would rely on a built-in rhythm may seem like a creative 

shortcut but such criticism misses the point: what most of these artists valued was not just a 

particular pattern but the specific sound of it. Phil Collins, after all, was a drummer himself 

but he embraced the CR-78 to the point of demoing it for journalists […]. His use of the CR-

78 suggested that Collins, like Sly Stone and disco producers before him, saw it as an 

instrument for aiding a larger musical vision. To borrow from the idioms of computer 

programming, that drum machines sounded so different was not a bug, it was a feature.258  

Seen not as a bug but a feature, then, the synthetic sounds of early analog drum machines 

were eventually what made them so popular, which is also the case for the CR-78’s successor, 

namely the TR-808 (1980, see figure 4). Even though it flopped in the marketplace at the 

time, the “Rhythm Composer” TR-808 is easily distinguished as one of the most used drum 

machines in history.259  

Using synthesis to create approximations of a drum sound gave the 808 a unique 

character, and it sounded nothing like the “real” drums that many users initially wanted from 

it. Consequently, Roland sold fewer than 12,000 units, and was in production for less than 

three years before being phased out.260 Interestingly, the initial commercial failure of the 808 
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has been argued to be one of the main reasons for its ultimate success, as it opened up an 

important secondary market for the now-discounted model, and ultimately contributed to its 

adoption and use in many budding genres at the time.261 Apart from the price drop, another 

significant reason for its success in these genres was, paradoxically, their fascination for 

experimentation with unnatural sounds, and it soon became one of the most popular and 

important drum machines, and in particular among rap producers.262 By the mid 1980s, the 

808 had helped rap artists such as Run DMC and the Beastie Boys to worldwide success––but 

it was also dusted off in studios to provide backing for more laidback tunes, such as Marvin 

Gaye's "Sexual Healing" and "One More Night" by Phil Collins.263 The sound of the TR-808 

was, as Daniel Mascari puts it, “initially foreign, but eventually beloved. A dog doesn’t 

meow, a car doesn’t neigh, and an 808 doesn’t sound like John Bonham.”264  

The interface of the TR-808 was very differently styled than its predecessor CR-78, 

and the reason for this was primarily that it was Roland’s first machine designed for 

synthesizer users rather than home organ players.265 While providing limited control over the 

drum sounds themselves, it gave users complete programmability, with a very clear 

interactive display of when drum sounds would play. Martin Russ explains: “a row of 

switches and light-emitting diodes (LEDs), with the switches selecting when a drum would 

sound, and this being indicated by the LED being lit. When the pattern plays, the LEDs light 

up in sequence as time scans across the switches.”266  

Most artists valued not only the particular patterns of drum machines any longer, but 

also the specific sound of it.267 Of course, that did not stop engineers from continuing to tinker 

with machines to get them to sound closer to conventional drums: despite this success of 

unnatural sounding drum machines, the desire to replicate the sounds of real drums reemerged 

when machines that used prerecorded samples of real drums was released. When Roger Linn 

introduced his drum machine Linn LM-1 in 1980, it became the first drum machine that used 

digital samples of acoustic drums rather than analog approximations.268 The LinnDrum, 

which followed in 1982, was the first commercially successful drum machine to feature 
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digitally sampled drum sounds. It was substantially more affordable, and it had a better 

sampling rate and some new samples compared to the LM-1.269 In the present context, one of 

the other reasons for the popularity of Linn’s early drum machines is worth looking into, 

namely some new programming traits. Parameters was available on the interface in a manner 

that made it easy to make your “own” beat. In addition to this, it was the first machine that 

had a quantize function (called “timing correct”), and the first to have variable swing (called 

“shuffle”)––both of which Linn invented by accident, as Mascari describes:  

Linn invented swing and quantize by accident, following a realization that the beats fit 

perfectly into allocated memory spaces. Linn thought it was a bug at first. Quantization was 

made possible by Linn being forced to work within the available programmable memory when 

building the prototype. Adding the option for variation on the 16th notes gave the world 

swing. While necessity may be the mother of invention, perhaps limitation is its father.270  

This “invention by accident” reveals an important way in which technology sometimes 

influences the choices made by inventors. At the same time, it is interesting to note how Linn 

interpreted this technical constraint as a possibility rather than a hindrance. It is, in other 

words, an example of how new technology is sometimes developed in the context of the 

mutual shaping between the technology and its designer––within what Bijker calls the 

technological frame associated with a particular technology.271  

The sound of drum machines that used sampled sounds defined the pop sound of the 

1980s,272 and thus it was the use of digital sampling that eventually would realize Harry 

Chamberlin’s vision of providing prerecorded sounds of real drums in a commercially 

available drum machine. Linn’s main competitor, the Oberheim DMX used digital samples in 

a similar manner, whereas Roland’s TR-909 released in 1983 was more of a hybrid––mixing 

both analog sounds (like the 808) with sampled drums (like the LM-1 and DMX). In 1984, 

Linn released his forward-looking but ill-fated Linn 9000 (see figure 5). By then the MIDI 

code had become an industry standard, and it came fully equipped for MIDI communication, 

which meant that its sounds could be controlled by an external device, and vice versa. 273 It 

was also the first drum machine that  combined sampled drums, user-sampling and 
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sequencing into one interface––and in effect one of the first digital meta-instruments. Because 

of bad sales and technical difficulties, however, Linn Electronics shuttered its doors just after 

the Linn 9000’s release. According to Linn himself, this was partly due to strong competition 

from Japanese companies at the time, and, as I will come back to in the next section, Linn 

eventually became one of many instrument designers who eventually was taken under the 

wings of one of these companies––as a consultant for Akai.274  

The Drum Machine Sampler 

In the following section, I will examine how the digital drum machine evolved into the 

sampling drum machine, and how the musical approaches associated with it originated within 

the context of a social co-construction between the machines, their designers, and their users. 

I will focus on two particularly influential designs, namely the E-mu’s SP-1200 and Akai’s 

MPC series. Each represents an important stage not only in the evolution of the drum machine 

sampler, but also in the development of hip-hop beat-making.  

E-mu’s SP-12: The First “Sampling Drum Computer” 

Building on the same sampling technology that enabled drum machines such as the LinnDrum 

to store samples, E-mu Systems eventually developed its own drum machine, the Drumulator, 

which contained sampling functionality that allowed you to record your own sounds. Its 

success resulted in another new invention, namely the SP-12 (1986), which was the first 

“sampling drum computer,” that is, the first commercially successful drum machine that also 

was a sampler. 275 Due to its short amount of sampling time and low sample quality, 

meanwhile, the restrictions and affordances of the SP-12 significantly affected the available 

techniques and sound of this new type of multi-purpose machine. Providing only around two 

seconds of available sample time, it was designed, from the manufacturers point of view, to 

provide producers of electronic dance music the possibility to build sophisticated rhythm 

sequences of individual (percussive) sounds, either from the built in library of sounds on the 

machine, or isolated drum sounds that the users could sample themselves.276 A set of standard 

preset drum sounds was natively built-in, which along with the sounds sampled by the user 
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could be triggered and sequenced via eight trigger buttons. Finally, the user could mix and 

edit the sounds using faders that corresponded with the trigger buttons. 

By sampling and sequencing short snippets of prerecorded sounds from old vinyl 

records, hip-hop producers took advantage of the new sampling possibility, and they used it in 

ways that were inconceivable for its designers at E-mu. As Schloss explains, they took the 

process two steps further: They soon used the machine to isolate and sample short snippets of 

sounds and grooves of their favorite drummers from vinyl recordings instead of real drums, 

and eventually they sampled vocal sound bites, isolated guitar chords, or even short 

melodic phrases.277 The short amount of sample time posed huge restrictions on how this new 

creative practice was initially developed, and for the aesthetic expressions of early sample-

based productions. According to pioneering rap producer Marley Marl, the lack of available 

sampling time did influence his whole approach to using sampling in the first place: “The 

limitations on the SP-12 made me make records like that, made me chop up kicks and snares–

–I couldn’t take whole loops you know…so. I’m thinking, maybe if I didn’t have that 

limitation: would I’ve stumbled upon sampling the way I did?”278 The time limits influenced 

how and what producers sampled in order to get as many samples layered as they wanted, and 

instead of finding loops to sample, beat-makers of this early era focused on individual sounds 

or phrases, using the sequencer to arrange those elements into loops instead. 

While the time limits influenced how and what producers sampled, then, sample and 

conversion rates directly affected the sound of these samples: the SP-12 provided gritty, lo-fi 

audio qualities (12-bit sample resolution, as opposed to 16-bit CD quality audio). As volume, 

density, and quality of low-sound frequencies have always been critical features in rap 

production, however, rap producers did see SP-12’s low-resolution sampling and conversion 

rates as a welcomed feature, rather than a limitation.279 For example, as hip-hop writer Nelson 

George describes, Marl quickly became known for “the ‘dusty’ quality of his production. In 

his records for Big Daddy Kane, Biz Markie, and L.L. Cool J, you could damn near hear the 

pops, scratches, and ambient noise of old vinyl.”280  
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Interestingly, the SP-12 was quickly superseded when E-mu decided to release an 

updated version just one year later, the SP-1200 (1987, see figure 6). It was almost identical 

to its predecessor, apart from some significant changes in its sampling capabilities. By 

extending the sampling time from two to ten seconds, the designers reflected awareness of 

how important the sampling functionality had become. They even removed the preset drum 

sounds from the machine’s memory bank, and in doing so, created more memory space for 

sampled drum sounds.281 This updated machine suggests that SP-12’s designers at E-Mu had 

realized how their device was most creatively used by musicians and producers, including 

those within the growing hip-hop milieu, and that the value of the SP line was in the sampling 

component more than the drum machine component.  

The extended sample time facilitated further experimentation with the collaging of 

prerecorded sounds, and Mark Katz highlights the way in which the early techniques 

employed on the SP-1200 in particular was strongly influenced by DJ practice, and it quickly 

became a symbol for an era shaped by the interactions between emerging sampling 

technologies and traditional turntable practice.282 In fact, one might argue that the sampling 

functionality was welcomed by hip-hop pioneers because it facilitated the further extension of 

musical practices already in place. In the following section, I will examine this relationship 

between DJ practice and the creative approach and aesthetic approaches the use of the SP-

1200 established.  

Hip-Hop Beat Making: E-mu’s SP-1200 and The Extension of DJ Practice 

The rap DJ originally evolved from the party DJ, whose ostensible role was playing pre-

recorded music for dance parties. By taking these musical sounds, packaged for consumption, 

and rephrasing them into new sounds through looping, scratching and cutting, meanwhile, 

they transformed their practice of consumption into production.283 Joseph G. Schloss 

describes the basic deejay system as consisting of two turntables and a mixer that controls the 

relative and absolute volume of each. This system and technique allowed for an uninterrupted 

flow of music, as a new record could be prepared on one turntable while another was still 

playing.284 Via the two turntables, the DJs could playback different samples in succession, or 

simply the same sample repeated over and over by playing the same record on both 
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turntables.285 Among the various effects they achieved through this technique, the isolation of 

“the break beat” was the most important one. One of rap’s pioneering DJs––Grandmaster 

Flash––defines the break beat as the section where “the band breaks down, the rhythm section 

is isolated, basically where the bass guitar and drummer takes solos.”286 Tricia Rose describes 

the way in which the isolation and looping of these breakbeats, in the early stages of rap, soon 

became the core of a new aesthetic:  

[…] break beats formed the core of rap DJs’ mixing strategies. Playing the turntables like 

instruments, these DJs extended the most rhythmically compelling elements in a song, 

creating a new line composed only of the most climatic point in the “original.” The effect is a 

precursor to the way today’s rappers use the “looping” capacity on digital samplers.287  

As such, DJs were already mixing records continuously prior to the introduction of more 

advanced tools like the variable speed turntable, and, as Mark J. Butler puts it, “they were 

creating sound collages through turntable wizardry and tape editing long before the invention 

of the digital sampler.”288  

With the growing popularity of DJ practice and rap music, it soon found its way into 

recording studios. As Steve Greenberg explains, meanwhile, the earliest hip-hop releases––

most famously the ones from Sugar Hill Records––were actually productions where this 

original DJ practice was merely transferred to a traditional recording practice using acoustic 

instruments and session musicians that tried to replicate the sound of a rap DJ.289 As 

mentioned above, the proliferation of analog drum machines like Roland’s TR-808 then 

radically altered the aesthetics of rap music in the start of the 1980s. As powerful and 

influential as the 808 was, it and similar drum machines had fundamental limitations. The 

most obvious one was of course that their sound banks could not be added to. With the release 

of the SP-12 and then the extended sample time with the SP-1200, meanwhile, an effective 

tool for recapturing the original DJ practice was introduced. The practice of using a digital 

sampler to playback and sample excerpts culled from various old and “dusty” recordings, 

before collaging them and sequencing them into a new coherent whole, was considered closer 

both to the original hip-hop culture and the associated sonic signature, and therefore more 
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“authentic” than using musicians (as Sugar Hill Records) or synthesized sounds to recreate 

the DJ aesthetic (as with the TR-808).290  

With the previously described DJ setup of two or more turntables used in tandem, one 

would need whole stacks of turntables and dozens of DJs put together in order to achieve 

what a lone producer with the SP-1200 and one single turntable could do in minutes. The still 

limited amount of sample time (just over 10 seconds) did nevertheless led to the development 

of various tweaks made to extend the possible length of samples––often at the cost of sound 

quality. In an interview with The Village Voice, legendary rap producer Hank Shocklee (part 

of the Bomb Squad and producer for Public Enemy, Ice Cube, and Slick Rick) describes how 

he used to “cheat” the system in order to get longer sampling time:  

There’s little tricks that were developed on it. For example, you got 12 seconds [10.07, 

according to the manufacturer] of sample time to divide amongst eight pads. So depending on 

how much you use on each pad, you decrease the amount of sample time that you have. You 

take a 33 1/3 record and play it on 45, and you cheat the system.291 

A much used workaround, this trick provided producers longer sample time, but at the same 

time further reduced the already low sample rate. Playing a 33-rpm (rounds-per-minutes) 

record at 45 rpm and sample it at that high pitch, before pitching it down digitally post 

sampling, imposed a significant reduction in the resolution of the sample’s already low sound 

quality; but then again, that characteristic “crunch” could for rap producer be sonically 

appealing.292 So appealing, in fact, that this technique of sampling sources at a higher speed 

(and thus pitch) before pitching it down again for the mediated processing effect, is still used 

by contemporary producers today––both on the now vintage SP-1200 sampler, or by 

simulating the effect in a DAW. For example, contemporary French electronic dance-

producer Alan Braxe describes in detail in a YouTube interview with Future Music how he 

used this technique on the single “Intro” (2000). He explains that by using this technique on 

his old SP-1200, the sounds “get interesting” with all the “dirt” derived from the stretching 

effect of down-pitching.293  
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In addition to this effective way to increase the sample time, Shocklee explains how 

he stumbled upon a highly unorthodox way to filter out the high frequency of a sample:  

[Another] aspect that we created is out of a mistake—one day I was playing “Black Steel in 

the Hour of Chaos” and it came out real muffled. I couldn’t hear any of the high-end part of it. 

I found out that if you put the phono or quarter-inch jack halfway in, it filters the high 

frequency. Now I just got the bass part of the sample. I was like, “Oh, shit, this is the craziest 

thing on the planet!”294 

This kind of experimentation and exploitation of the affordances of the SP-1200 in turn 

redefined the elements of what the sound and techniques of sample-based music consisted of. 

At the same time, it was not only the unorthodox methods of users that shaped the aesthetic 

expressions on the SP-1200––it was also shaped by how the interface design of the SP-1200 

required its user edit sample by ear. One of its often under-appreciated aspects of its interface 

design was, according to Luta, the visual feedback for editing samples: “The display of the 

SP-1200 was completely alpha numeric; there were no visual representations of the sample 

other than numbers that were controlled by the faders on the interface. The composer had to 

find the start and end points of the sample solely by ear.”295 By this, he alludes to the ways in 

which different producers––despite having similar aesthetic goals to begin with––might edit 

the exact same sample with start times a fraction of a millisecond apart from one another, 

which in turn inevitably alters the “feel” of the composition. An element of human agency 

was thus preserved in terms of requiring the use of the individual producer’s ear when editing 

samples: even with a quantization setting and the swing percentage of the sequencer available, 

the actual attack of self-sampled sounds was determined by ear alone.296 SP-1200’s 

affordances did, in other words, both invite further exploitation of these new sample-based 

techniques, and at the same time restricted its possibilities. Through a social co-construction 

between the machine and the users––as well as the designers who extended the sample time–– 

the use of the SP-1200 facilitated the establishment of the sound and idiomatic techniques of a 

refashioned hip-hop aesthetic. 

In his pioneering book on the history of hip hop culture from its origins to 1992, Rap 

Attack 2 (1991), David Toop highlights some significant creative changes that the use of 

digital samplers with a reasonable amount of sample time (like the SP-1200) introduced: 
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The reason why rap changed its sound so dramatically in the latter half of the ‘80s was due to 

the development of relatively low priced digital samplers with enough memory to hold and 

loop a few bars of music. By the ‘90s, these samplers could run multiple loops of long or short 

sections of music simultaneously, along with drum sound samples and other noises, all of 

which could then be saved onto floppy disc to be kept as the producer’s personal library of 

signatures. This was a massive progression from Grandmaster Flash cutting up “Adventures 

on the Wheels of Steel” in the studio, or Jam Master Jay running one section of Bob James’ 

“Mardi Gras” under a drum machine beat.297 

Toop presents us with several key concepts in this quote: first, the significance of the 

invention of samplers to hip-hop music in the first place; second, the way samplers like the 

SP-1200––that provided longer sample time––“progressed” previous methods of hip hop 

beat-making; and third, the way samplers facilitated the layering of multiple loops and sound 

events simultaneously and the ability to store the sequences (and even whole tracks) onto 

floppy discs. While this new sample-based musical practice represented a continuation in the 

creative approach for rap producers, George describes how it instigated a pivotal shift in 

sampling practice as a whole. Before hip-hop, he explains, sampling was mainly used to 

disguise the absence of a live instrument: “If a horn was needed or a particular keyboard line 

was missing, a pop producer might sample it from another record, trying to camouflage its 

artificiality in the process.”298 This attempt to “masking” the sample is a technique often 

associated with what Brøvig-Hanssen calls “transparent mediation,” where samples are 

“discrete or hidden” in an attempt to imitate musical instrument or mask failures in 

production.299 However, as George continues, “a hip-hop producer, whose sonic aesthetic was 

molded by the use of break beats from old records pulled from dirty crates, wasn’t 

embarrassed to be using somebody else’s sounds. Recontextualizing someone else’s sounds 

was, after all, how hip-hop started.”300  

Despite how the musical collaging of this “sampling era” in hip-hop clearly represents 

a continuation from the already established DJ practice, is often described as a digital 

equivalent of modernist and postmodernist use of tape and turntable manipulation, with roots 

in the tradition of musique concrète, as performed by Pierre Schaeffer and John Cage and 
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their successors. Mark Katz points out that the tendency du draw this comparison derives 

from the way in which many scholars and writers seems drawn by an impulse to “defend” 

hip-hop by connecting it to practices and traditions that fellow academics recognize as 

legitimate—but the problem is that hip-hop’s pioneering beat-makers have little connection to 

those traditions.301 In his seminal work on the art and culture of the hip-hop DJ, Groove Music 

(2012), Katz describes how the link between the live DJ and the studio beat producer, or what 

he calls “The DJ-Producer Connection,” is often underestimated: “…hip-hop production––the 

creation of the instrumental tracks over which MCs rhyme––is intimately tied up with the 

techniques and aesthetics of DJing.”302 Early hip-hop producers did not approach the 

technology as if it was a blank slate, then, it was already more than a decade’s worth of DJ 

techniques to draw from, and the songs they sampled were often the same ones that DJs had 

been spinning for years. Moreover, it was not only the sound of DJ practice that were 

appropriated to sample-based beat making. As Katz explains, the idiomatic techniques 

associated with turntable DJ practice was also extended upon: “Soon, many of the techniques 

familiar to hip-hop DJs–looping, punch-phrasing, doubling, and beat juggling (producers call 

it chopping a beat)––directly or indirectly made their way into the work of producers and 

strongly shaped the sound of hip-hop for years to come.”303 While roots of contemporary 

electronic music are of course various, then, and includes the tradition of musique concrète, 

“the indebtedness of much of contemporary sample-based to rap producers’ ‘inversion’ of the 

sampler’s logic cannot be underestimated,” as Tara Rodgers puts it.304 

The SP-1200 was continuously reissued through 1997, despite the fact that a range of 

new machines were released from other manufacturers in the meantime. Defined by a 

distinctive sound that was shaped by the interactions between emerging sampling 

technologies and traditional turntable aesthetics, then, prolific rap producers used turntables 

alongside the E-Mu SP-1200 to create instrumental mixtapes with gritty, lo-fi audio qualities; 

and even encouraged to new spheres of users that picked up on this new trend within other 

genres as well.305 Ben Detrick summarizes the E-Mu SP-1200’s significance for the sound of 

early hip hop when he writes, that “[I]ts crunchy digitized drums, choppy segmented samples, 

and murky filtered basslines that characterize the vintage New York beat-making sound are 
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all mechanisms of the machine.”306 Its cult status, distinctive sonic character and simple user-

interaction schemes has sustained the machine’s popularity more than two decades after its 

discontinuation, and even today in the age of powerful equipment and computer-based 

production programs, original SP-1200’s fetches thousands of dollars on eBay.  

Enter The Matrix: Akai’s MPC Series 

Roger Linn, the inventor of the LM-1, Linn Drum and Linn 9000, is also the man pivotal to 

one of hip-hop’s most definitive bits of studio kit, the Akai MPC. A year after the release of 

E-mu’s SP-1200, Akai Professional released their first machine in their flagship series of 

drum machine samplers, the MPC-60 (1988, see figure 7). The name MPC, spelling out 

“MIDI Production Center” (eventually changed to Music Production Center), gave a clear 

indication to what Linn and his collaborators at Akai wanted it to be perceived as; an all-in-

one production machine. The MPC was not just a sampling drum machine: Considered as the 

music production tool that single-handedly took over the rap and R&B music genres as the 

new main instrument, it superseded the SP-1200 as the first “one-box-does-it-all sequencer-

sampler workstations,” as the enthusiasts at Vintage Synth Explorer describes it.307 By 

combining a powerful MIDI-sequencer and longer sampling-time with an interface with 

velocity-sensitive performance pads, it represented the next evolution in sampling technology. 

The MPC-60 draws heavily on the Linn 9000 and was the result of Roger Linn’s 

collaboration with Akai after his “forward-looking but ill-fated” Linn 9000 failed him.308 The 

user-interface of the MPC-60 was meticulously designed by Linn himself, and there is no 

doubt that his ideas was crucial for its immense success. In his influential book on interface-

design, The Design of Everyday Things (1990), Donald Norman argues that “good” designers 

of practical objects, such as door handles, light switches, coffee machines and so on, are those 

who are most concerned with shaping the artefact so that its possible uses, its affordances, 

may be readily perceivable by its proposed users.309 This ideal was, above all, what Linn was 

concerned with, which he himself explains in an interview:  

…it [the MPC60] did have a good sound, it did allow them [the users] to sample all their own 

sounds; but, what I always really focused on was human interface. I tried to make something 

that was very easy to use out of the box, and really oriented toward a musician and not an 
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engineer… What I did was setting up the device with the default settings that was the most 

musical.310 

By conceptualizing the drum machine as a new type of digital instrument, rather than merely 

a drum machine, Linn managed to find the design compromises that best captured the 

possibilities of multi-purpose devices. All the relevant programming parameters were readily 

available on the interface in a manner that invited the process of creating beats with samples 

and devices connected via MIDI. Moreover, it felt intuitive and “hands-on” to use for 

uninitiated users, like learning to playing a conventional instrument, rather than program a 

complex machine. Among the settings that became one of the main trademarks of the MPC 

series was the variable swing and groove settings that Linn brought with him from his earlier 

drum machines, along with the automatic quantize function.311 In an interview from a 

Keyboard issue from 1990, Shocklee distinguishes the MPC-60 from the SP-1200 by its 

characteristic “feel”:  

Sp-1200 is described as the machine that you can use to do anything with a sample––the 

restriction is that it can sound a little ‘flat,’ since the process ‘is so rigid.’ The MPC-60 gave 

you the possibility to make ‘beats’ with something that have its own ‘feel’ to it, and it is on 

this machine that you can make ‘swinged beats.’ 312  

Apart from the variable swing and quantize function, the other element that provided the 

MPC-60 with its own “feel,” was the new type of drum pads. It introduced a set of pressure 

sensitive rubber pads in a matrix consisting of a total of sixteen pads, arranged in a four-by-

four grid. This exact arrangement of rubber pads has since been appropriated to a host of later 

drum machine designs and MIDI controllers from a range of different manufacturers. The 

pads served multiple functions, but the most important one was facilitating real-time 

performance of patterns during the recording of sequences.313 In fact, a major influence to 

most of Roger Linn’s designs, especially those introduced after the MPC-60, has been his 

love of rubber pads––the ways in which they can be pushed, prodded, and banged.314 Linn’s 
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motivation for providing this “natural dynamic response” on the drum pads, was to give the 

user the possibility to imitate a traditional drummer, or rather, provide a familiar and 

responsive interaction between the performer and the instrument:   

When a real drummer plays a great-sounding groove containing 16th-note hi-hats, he varies 

the loudness of each hi-hat hit in a way that he has developed over years of practice. If he 

were to play each note at exactly the same volume, he’d sound like a bad drum machine beat. 

So to create a natural-sounding 16th note hi-hat part on a drum machine, you need drum pads 

with accurate and natural-feeling dynamic response … and you need good drumming skills. If 

so, then when you program in a hi-hat part with good dynamics from note to note, it plays 

back as you intended. 

Interestingly, Linn clearly thinks of the MPC-60 as a hybrid-instrument on which you would 

need to practice and hone your “drumming skills” in order to get a good result; whereas the 

actual result ultimately consists of adjustable notes in a non-destructive digital sequencer-

environment––that is, where any inputted note is possible to adjust, manipulate or remove 

after actually sequencing them. Buttons designed for playing isolated percussive sounds 

found on earlier drum machines, was typically much smaller, made of uninviting plastic, and 

distributed in a constraining way close together. No beat box machine until the Linn 9000 had 

provided velocity-sensitive buttons intended for finger drumming, or with that level of haptic 

response. Moreover, the affordances of the specific arrangement of the MPC-60’s pads in a 

four-by-four grid did also invite a more intuitive interaction––more akin to traditional hand 

percussion instruments than a step-sequencer. The machine encouraged the use of both hands, 

which in turn provided a more natural and relaxed “playing” position.  

Even if Linn primarily thought of the MPC-60 as dedicated to the performance and 

sequencing of percussion sounds, the new mix-based collaging practice that originated within 

the hip hop beat-making milieu quickly found its way to the MPC. Interestingly, the grid of 

pads of the MPC-60 provided rap producers with a more creatively appealing experience 

when sequencing samples derived from prerecorded sources. When different excerpts of 

complex sound were distributed over the grid of pads, it was easier to consider them as a 

collection of moods––or colors on a palette. Rather than “notes” in a traditional linear pitch-

oriented musical system, or imitations of drums that required the use of drum sticks, then, the 

new way of triggering and interacting with samples distributed over the grid of pads felt more 

natural. Indeed, I argue that this way of thinking of samples as part of a palette that the MPC 

design afforded actually felt much more intuitive for musicians within beat- and groove-
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oriented genres like hip-hop, where the sounds used usually were isolated snippets of complex 

sound. Butler describes how one interesting characteristic related to the MPC-60, was the way 

that it de-emphasized pitch entry. According to him, one possible effect of this de-

emphasizing of a pitch-oriented approach may be that those using machines like the MPC-60 

may begin to treat pitch more as a timbral function than a linear one.315 When it comes to the 

new possibilities of recording into a non-destructive sequencer, Brian Eno’s ideas about how 

the increased possibilities that the new recording devices have brought about is interesting. He 

argues that the domestication of sound reproduction technology have changed the creative 

approach toward making music: “It puts the composer in the identical position of the painter–

–he’s working directly with a material, working directly onto a substance, and he always 

retains the options to chop and change, to paint a bit out, add a piece, etc.”316 While Eno’s 

description of the studio as a compositional tool is more general, I will argue that the MPC-60 

was one of the first machines to embody this kind of creative approach as one multipurpose 

instrument.  

Another significant feature of the MPC-60 was its extended sampling capabilities. 

Sample and conversion rates were raised to 16-bit and 40 kHz, and sample time was extended 

from to a maximum of twenty-six seconds.317 Gone was the sought-after “gritty” and “dusty” 

sound qualities of the SP-1200, then, and some stuck with their old machines in order to keep 

their “old-school” sound intact. When Akai and Linn introduced the sequel, however, MPC-

3000 (1994), it provided a maximum of as much as six minutes of sample time, something 

that naturally made many producers “change sides.” As rap producer Pete Rock, a long-time 

user of the SP-1200, puts it: “I thought it had a thinner sound than the SP, but it had way more 

sample time—like three minutes [actually six]. So, can’t beat that.“318  

When Akai (this time without Linn’s help) released their MPC-2000 (1997), these two 

machines became the most popular digital hardware-samplers among hip-hop producers.319 At 

this point, a new generation of beat-makers had emerged, a generation that grew up learning 

to make music by using digital samplers rather than DJing with turntables. As Michael 

D’Errico explain, they gave up the title “DJ” from their names, as this “new generation of 

experimental hip-hop artists have embraced their primary role as sample-based ‘beatmakers’ 
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rather than turntable DJs.“320 With such a generational shift, the use of a technology is 

redefined, and this “new generation” of beat-making was shaped less by turntablist techniques 

and rap beats than by the seemingly untapped technological affordances of digital samplers 

like the MPC-3000 and MPC-2000. Much of the experimental beat-making of the late 1990s 

and 2000s was instrumental, and producers replaced the solid, rhythmically consistent beats in 

early rap music by embracing various techniques for what D’Errico calls “dequantizing” their 

rhythms––making them more interesting as instrumental tracks in absence of a rapper.321 Led 

by J Dilla, an influential MPC virtuoso and Detroit neo-soul pioneer, techniques such as side-

chain compression, unquantized sample sequencing, and metric modulation became popular. 

New compositional strategies was also developed from the use of MPC-interfaces, strategies 

that would later be in the center of a shift from what D’Errico dubs the old “mix-based 

turntable aesthetic (emphasis on juxtaposition of disparate musical sources)” to a new 

“modulation-based digital sampler aesthetic (emphasis on recombination/reconfiguration of 

single musical sources).”322 This “modulation-based” aesthetic that sprung out from the use of 

the MPC was developed when instrumental hip-hop artists, was characterized by how 

producers focused on the rhythmic sequencing and recombination of single samples, rather 

than mixing a range of different samples. By abstaining from juxtaposing various samples 

into a multi-layered loop, then, they instead rearranged fragments of a single sample into an 

altogether different groove.323 As I will describe in the next chapter, this new creative 

approach to using digital sampling, and the use of techniques such as side-chain compression, 

have been appropriated into the workflows of beat-makers in today’s era of software-based 

music production. 

Conclusions 

As I have described in this chapter, the story of the drum machine-oriented sampler is a tale 

about the accumulation of different strands of technologies, practices, and aesthetics. The 

interactional schemes and aesthetic signatures associated with the creative use of drum 

machines samplers, have to a large degree been shaped in the context of a mutual co-

construction between pioneering users and the designers of early interfaces like the SP-1200 
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and the MPC-60. Indeed, the ways in which musicians started to use the rhythm machine in a 

studio setting in the 1970s, and the ways in which hip hop producers began to exploit the 

sampling capabilities of the first digital drum machines in the late 1980s, became pivotal 

forces in the establishment of the sampling drum machine as an all-in-one production unit––

and indeed in the establishment of sampling practice as we know it as a whole. By using it in 

ways unimaginable by their designers, these musicians redefined the role of drum machines 

and, during the process, ushered in entirely new ways of making music.  

 The first electrical rhythm machine, the Rhythmicon, enabled musicians to control 

multiple parameters in real time with an unprecedented level of interactivity. I argued that it 

thus introduced a conceptual leap in interface-design by instigating an interactional scheme 

that facilitated both the autonomy of the machine, enhancing of its performers’ abilities, and 

introducing a real-time control. Furthermore, the first machine to use prerecorded sounds, the 

Rhythmate, anticipated how drum machines would be used decades later, and facilitated the 

interaction with rhythms gathered from different times and different spaces. Furthermore, by 

introducing the minimalistic boxed interface-design without the keyboard-controller, it also 

built on the gesture-output paradigm that the Rhythmicon introduced. 

The SP-12 and SP-1200 was instrumental machines when hip-hop entered what 

became known as its “golden age” of hip-hop. With the extension of the amount of sample 

time on the SP-1200, pioneering producers exploited its affordances and developed 

techniques that was strongly influenced by DJ practice. Its short amount of sample time and 

low-fi “gritty” sound appealed to these producers, and its affordances thus influenced the 

establishment of new aesthetic expressions, as well as creative approaches. The introduction 

of Akai’s MPC-60 facilitated the further experimentation of these new sets of practices: by 

combining a powerful MIDI-sequencer and longer sampling-time with a game-changing 

interface that introduced velocity-sensitive performance pads, it represented the next 

evolution in sampling technology. Later, a new generation of producers established new 

compositional strategies shaped less by turntablist techniques and rap beats than by exploiting 

the technological affordances of MPC samplers. By reinterpreting the capabilities of the 

MPC-60 and its successors MPC-3000 and MPC-2000, they started using them as musical 

meta-instruments, and as I will examine in the next chapter, these producers developed a new 

sample-based aesthetic that is still prevalent in groove-oriented genres today.  
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Chapter 4: 

The Feedback Loop of Interfaces: Contemporary Samplers  

This far in this thesis I have dealt with the use and development of early hardware samplers. 

By examining their respective prehistories, I examined them in their historical context, and I 

considered how these two types of sampler interfaces has established different sets of 

practices. In this chapter, I will elaborate upon my findings in the previous two chapters, by 

exploring some of the ways in which these sets of practices have been appropriated into 

today’s era of software music production.  

The concept of “skeuomorphism,” as described by Don Norman (2013), will be 

introduced when examining how the interfaces and functionality of hardware samplers have 

been appropriated into DAWs and virtual instruments in contemporary music production. 

When exploring how we desire immediate and intuitive technological mediation to feel that 

we are in charge of our creative agency, I will introduce Bolter and Grusin’s concept of 

remediation (2000).  

Skeuomorphism and Technological Remediation 

Skeuomorphic is, in the words of Don Norman, “the technical term for incorporating old, 

familiar ideas into new technologies, even though they no longer play a functional role.”324 

The etymology of “skeuo” stems from the Greek word for “vessel” or “implement,”325 and 

literary critic Katherine Hayles thus defines a skeuomorph as “a device that once had a 

functional purpose but in a successor artifact loses its functionality and is retained as a design 

motif or decorative element.”326 Skeuomorphs are found everywhere, and are found in 

everything from ”light bulbs fashioned in the shape of candles to Velcro tennis shoes with 

buckles to flesh-colored prostheses equipped with artificial fingers.”327  

Aside from such physical skeuomorphs, many computer software programs have a 

skeuomorphic graphical user-interface that emulates the visual appearance (and sometimes 

functionality) of physical objects. However, the use of digital skeuomorphism alters from 

physical skeuomorphs in the way they only represent what Norman describes as a “perceived 
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affordance” in contrast to “real affordances.” A perceived affordance is a design detail that 

tells the user that some action is possible on his/her screen. Norman explains: “In product 

design, where one deals with real, physical objects, there can be both real and perceived 

affordances, and the two need not be the same. In graphical, screen-based interfaces, all that 

the designer has available is control over perceived affordances.”328 Whereas an affordance in 

the ordinary sense, then, is an object that has a physical shape that suggests its use––say, door 

handles and push buttons––, an object’s “perceived affordances” encompasses both the 

mimetic visual properties of design, and the more educational function that deals with 

teaching users how to use new technologies.329 

Furthermore, skeuomorphs are not always literal, or even visual: the shutter-click 

sound on an iPhone is an auditory skeuomorph, “a relic from the old world meant to remind 

you that your chameleonic device has momentarily taken on the role of ‘camera’.”330 Another 

example is the swiping hand gesture for turning the “pages” of screens on a tablet, which 

show how skeuomorphs also can be found in user-interactions, and that they exist partly to 

orient us to new technologies. As Hayles puts it, they are “threshold devices, smoothing the 

transition between one conceptual constellation and another.”331 The Kindle e-reader is easy 

to use precisely because it behaves in a similar manner to a traditional print book.332 This 

notion that skeuomorphs not only are decorative, but also educative, is something that also 

work the other way around, as Adam Bell, Ethan Hein and Jarrod Ratcliffe provide an 

illustration of: “This principle [of scheuomorphism] can also work in reverse, as exemplified 

in the viral video ‘A Magazine Is an iPad That Does Not Work’ (2011), which features a one-

year-old attempting to operate a magazine as a tablet using hand gestures such as swiping, 

pinching, and pushing.”333 The way in which the little girl in this video tries to leaf through 

the magazine in front of her by simply swiping sideways on the front cover with her finger 

illustrates how skeuomorphic design can work in reverse: she has obviously learned how to 

turn virtual “pages” of an digital magazine before becoming familiar with how physical page 

turning works.  
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Arguments in favor of skeuomorphism in the context of digital interfaces, then, 

include that it makes it easier to use devices for those familiar with the ones that are imitated, 

and they can also bring new uses over time. Or in other words, one way of overcoming the 

fear of the new is to make it look like the old. As Norman explains, it has its benefits in easing 

the transition from the familiar to the new: “It gives comfort and makes learning easier. 

Existing conceptual models need only be modified rather than replaced. Eventually, new 

forms emerge that have no relationship to the old, but the skeuomorphic designs probably 

helped the transition.”334 Similarly, Gessler posits that skeuomorphic designs can lead to new 

uses because they can “help us find a path through unfamiliar territory, and help us map the 

new onto an existing cognitive structure and in doing so, give us a starting point from which 

we may evolve additional alternative solutions.”335 Arguments against the use of 

skeuomorphic designs, meanwhile, include that they use metaphors that are more difficult to 

learn and operate; that they take up more screen space on digital devices; and that they limit 

creativity by grounding the experience to physical counterparts.336 While the use of 

skeuomorphic design may facilitate the process of acquiring knowledge about a new device, 

then, it may also in fact be more complex and more difficult to learn than a straightforward 

interface without it. Accordingly, skeuomorphs can be understood as “material metaphors 

instantiated through our technologies in artifacts,” that either “light our paths” by providing 

“familiar cues to an unfamiliar domain,” or, on the contrary, serve to “lead us astray,” as the 

anthropologist Nicholas Gessler puts it.337  

From the standpoint of pure functionality, skeuomorphism in software design is 

unnecessary. However, while it is possible to design music production software that makes no 

reference to previous recording technologies, a DAW steeped in skeuomorphs are 

significantly easier maneuver than a truly novel interface, given that one is familiar with the 

devices that the skeuomorphic design imitates. Furthermore, it gives musicians and recording 

engineers the experience of using virtual versions of devices that otherwise might be too 

difficult or expensive to obtain. 
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When exploring the ways in which we desire immediate and intuitive technological 

mediation to feel that we are in charge of our creative agency, and the ways in which we 

understand why musical controllers today often are modeled on “old” hardware devices, the 

concept of remediation might be useful. The concept of remediation as applied to the 

development of new media was introduced by Jay David Bolter and Richard Grusin in their 

book Remediation.338 Studying the relationships between “new media” and traditional media, 

they argue that all media “remediate” older media, that is, they appropriate the forms of older 

media.339 The concept of remediation is, meanwhile, rather broad. In some cases, remediation 

means “refashioning”: a new medium “refashions” a predecessor in the sense that it improves 

a predecessor––digital visual media improve and thus refashion analogue media.340 In other 

cases, remediation means “representing,” where a new medium “represent” the older medium 

within the context of the new one.341 A third definition is that new media “borrow” from older 

media, “such as a painting that incorporates an older painting in it or re-interprets the former 

painting.”342 Finally, “repurposing” is also defined as remediation, that is, a new medium 

borrows from an older one in order to fulfill a new purpose.343 In all of these cases, however, 

the designers seek to arouse in the user “a desire for immediacy,” and it is this desire that 

leads digital media to borrow avidly from each other as well as from their analogue 

predecessors.344 While skeuomorphism entails the incorporating of old, familiar ideas into 

new technologies, even though they no longer play a functional role, the logic of remediation 

requires new mediums to refashion, represent, or repurpose old media, and in the process 

extend its functionality into the use of the new medium in some form or another. 

All of these different meanings of remediation can elucidate how different sets of 

practices from early hardware samplers have been appropriated to today’s era of DAWs. 

While one might argue that all software programs and virtual sampler instruments aim to 

“refashion” their hardware predecessors and thus improve upon them, they do in some cases 

mostly “represent” the older version within the context of the new one––as virtual instruments 

and plug-ins. In these instances, virtual and physical interfaces clearly “borrow” from the 

interface-designs of classic hardware samplers, both in terms of relying on skeuomorphic 
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design elements that re-interprets the original, and by “repurposing” the design to fulfill new 

roles. By using these two concepts together––skeuomorphism and remediation––, I argue that 

we can uncover and understand some significant ways in which new digital instruments today 

“borrow” and “repurpose” their predecessors, and, more importantly in the present context, 

appropriate certain sets of practices––workflows, creative approaches and aesthetic 

expressions––in the process.  

The Skeuomorphing of Digital Samplers 

Bell et al. describe how most facets of software-based recording are modeled on their 

hardware predecessors, and that the DAW interfaces themselves in most cases “integrate 

skeuomorphs of these analog recording technologies,” such as “the tape recorder, the analog 

mixing console, and outboard signal processor.”345 Ragnhild Brøvig-Hanssen seconds this 

notion when suggesting that the components that make up DAWs in fact are seldom really 

new: “For example, the technology of digital recording can be traced back to the 1930s, when 

it was developed in the laboratories of telephone companies. The virtual mixing console, as 

well as the virtual instruments and signal processing effects, are merely imitations or 

remediations of existing hardware equipment.”346 

In the following section, I will explore the ways in which the designs of various virtual 

samplers also rely heavily on skeuomorphism and remediation. To begin with, I will describe 

how many DAWs themselves often are based on skeuomorphic design, before examining how 

this design ideal has framed the ways in which “sampler instruments” are presented to the 

users of such software-based production suites. Further on, I will take a closer look at how the 

keyboard-controlled sampler and the creative approach of imitating other instruments and 

everyday sounds have been refashioned to fit into a virtual environment, and consider how the 

selling of sounds and even performances have become big business. At the end of this section 

I will look into some virtual instruments that aim at imitating not only the original 

functionality of samplers, but also their technical restrictions and even circuitry 

imperfections––in a quest for the “authentic” sampling experience. 
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Skeuomorphism in DAWs and Virtual Instruments 

Bolter and Grusin posits that the desire for immediacy is apparent in the triumph of the 

graphical user interface (GUI) for personal computers:  

The desktop metaphor, which has replaced the wholly textual command-line interface, is 

supposed to assimilate the computer to the physical desktop and to the materials (file folders, 

sheets of paper, inbox, trash basket, etc.) familiar to office workers. The mouse and the pen-

based interface allow the user the immediacy of touching, dragging, and manipulating visually 

attractive ideograms. Immediacy is supposed to make this computer interface “natural” rather 

than arbitrary.347 

This design strategy, fueled by the desire for immediacy, encompasses both representational 

visual properties of design, and the educative function of skeuomorphism. From the 

standpoint of pure functionality, however, skeuomorphism in software design is unnecessary. 

As the quote from Bolter and Grusin describes, the use of material metaphors like the 

desktop––or in the present context, the tape recorder, the analog mixing console, and outboard 

signal processor––have replaced the early days of personal computing, that is, a time when all 

computer interfaces relied solely on text entered into command lines. In theory, Bell, Hein 

and Ratcliffe posit, DAWs could still work this way: it should be possible to design music 

production software that makes no reference to previous recording technologies.348 They refer 

to an example of such a software design, namely the Cycling74’s Max 7: “Distinctly critical 

of the ways in which emerging tools for music production guide the user down a predefined 

path through flashy interfaces and novel mechanics, the ‘Max Paradigm’ instead presents the 

user with the digital equivalent of a blank canvas: an empty screen.”349 Instead of relying on 

skeuomorphic design elements, then, Max’s user-interface provides an interactive flowchart 

visualization scheme with boxes and arrows (see figure 8). Of course, as Bell et al. point out, 

“it has always been possible to represent signal flow abstractly in this manner; Max simply 

makes the abstraction concrete.”350 But even though its visualization scheme is very 

appealing, Max also presents a steep learning curve for novice users: “Complex operations 

like recording or processing audio can be significantly more challenging to learn from a truly 

novel interface like Max than from a DAW steeped in skeuomorphs—presuming that the user 
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is familiar with the interfaces referenced by the skeuomorphs.”351 Because of how the 

graphical object’s “perceived affordances” are made available to the user, the Graphical User 

Interface (GUI) of many DAWs has made the transfer from the traditional studio environment 

to home studio setups less challenging.  

The first software to integrate audio editing with digital MIDI notation, Studio Vision, 

was released by the California-based software company Opcode in 1990.352 With its simple 

GUI that arranged both audio waveforms and digital music notation along a linear timeline, 

Studio Vision introduced an enduring design layout for contemporary DAWs. But, as Michael 

D’Errico notes, “the simplicity and purposeful functionality of the software [Studio Vision] is 

a far cry from the overwhelming complexity that would emerge in the design of DAWs just 

two decades later.”353 Since then, countless software-designs have emerged, and the best 

example of skeuomorphism in the world of DAWs, is perhaps Propellerheads’ Reason.  

Reason (see figure 9a) is a software program that emulates hardware devices, such as 

drum machines, analogue synthesizers, samplers and sequencers.354 Using skeuomorphic 

designs of “analog” hardware devices prevalent in physical recording studios, it allows the 

user to incorporate hundreds of familiar units into their production setup––a setup that for 

most users is unobtainable in the real world. Within this remediated interface, all the 

“representations” of hardware units can be organized in a virtual “rack cabinet,” and it is 

possible to mix songs with the virtual mixing console. Propellerheads takes the whole concept 

of skeuomorphism a step further than most DAWs, meanwhile, as this whole user-interface 

“rotates” virtually to display the back of all the digital units. Flipping them around enables the 

user to see how they are connected to one another, and the users are also welcomed to re-

patch the wires as if the devices were hardware equipment.355 (see figure 9b).  

Reason has a native sampler, the NN-19 (also seen in figure 9a). NN-19 is a 

skeuomorph of the rack-mount sampler, and the suggested sets of practices resembles the 

ones afforded by original rack samplers: an on-board “neutral” editing process with knobs, 

sliders and a “display” that reflects the current settings. Another example of a skeuomorph 

sampler device is the sampler Structure 2 made by AIR. This one, designed and optimized for 

Avid’s DAW, ProTools, adds a keyboard-interface to the graphical representation, and thus 
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invites the triggering of samples via a MIDI-keyboard. While providing the user advanced 

high-end editing possibilities of the twenty-first century, the user-interface interaction 

suggested on this metaphorical interface is similar to practices of early hardware keyboard-

samplers like the Fairlight and the Emulator. As mentioned in the previous chapter, the 

Fairlight and the Emulator both provided the user with means to synthesize complex sound 

sets based on sampling, but was, however, mostly used to playback prefabricated samples. In 

line with this, virtual samplers such as Structure also come with a sound library of 

professionally prerecorded instruments, inviting the user to play the sounds on the familiar 

keyboard interface.356 

In addition to these rack- and keyboard-controlled virtual samplers, there is also a 

number of examples of instruments modeled after classic drum machine samplers––and the 

MPC in particular. Instead of the traditional keyboard, visual representations of the grid of 

rubber pads aligned four-by-four maps out “banks” of MIDI-notes as it does on the original 

machine. The user is thus somewhat paradoxically invited to assign and trigger percussive 

sounds and “one-shot” samples by pointing and clicking on these virtual pads within the user-

interface––despite the fact that the rubber pads originally was implemented because of their 

physical tactility and thus feeling of immediacy. Workflows and design elements appropriated 

from MPC drum machine samplers are, nevertheless, heavily incorporated into these digital 

units. This tells us how important the role of early sampler designs has been for the ways in 

which sampling technologies are conceptualized today. The most striking example is Akai’s 

own remediated virtual editions of their MPC-line. Although introduced already in 1988, all 

the subsequent releases in Akai’s MPC-series have kept more-or-less the same design as the 

original MPC-60. Akai have in recent years even introduced skeuomorphed MPC apps for 

mobile devices, as well as a DAW designed to be used together with MPC-styled MIDI-

controllers (more on these kind of software/hardware configurations shortly). 

Another example of a MPC-inspired digital device is Steinbergs’ instrument Groove 

Agent, provided in their DAW Cubase. Providing a user-interface consisting of the familiar 

grid of sixteen skeuomorphic “rubber pads,” it is obviously modeled on the design of the 

MPC (see figure 10). However, Groove Agent also incorporates a lot of new functions, and 

thus expands upon the idea of the drum machine sampler––this provides an example of how a 

digital instrument may improve and refashion hardware instruments. Groove Agent presents 

                                                
356 According to Structure 2’s official website, it comes with a massive 37+ GB premium sample sound library 
that “equips you with almost every instrument imaginable” (Air, 2016).  
 



 85 

the user not only with prerecorded sounds and grooves of a range of percussion instruments, 

but also the environment in which it is captured, providing, for example, drum kits that “have 

been recorded with painstaking attention to detail in order to capture every sonic nuance,” as 

it says on the official website.357 This type of sophisticated sample-replay instruments have 

become big business, and is perhaps the type of instrument most commonly referred to as a 

“sampler” today.   

Selling Sounds and Performances: Virtual Sample-Replay Instruments 

The most common types of sample-replay instruments fit into two categories. The first one is 

samplers that enable its users to load or directly sample any type of isolated audio file, and 

then provide the means to edit, organize, and trigger them as on a hardware sampler––such as 

Reason’s NN-19. The second category, and the most popular one by far, includes the more 

straight-forward devices dedicated to sophisticated sample-replay functionality. These 

interfaces do typically exclusively provide prefabricated sound sets in huge libraries, and are 

not inviting users to sample sounds themselves, or even load other audio files. The sets of 

practices associated with hardware sample-replay keyboards (which belongs to the second 

category) have been appropriated into the era of DAWs through the development of virtual 

instruments as well, but into complex devices that affords much more than the playback of 

exciting keyboard-sounds. In the sample production industry, much emphasis is placed on the 

technical quality of samples––their sound quality and playability––and, more important, the 

provision of an almost unlimited access to sound material. Already in the 1990s, as Paul 

Théberge describes, “virtually every instrument imaginable––from the European classical 

orchestra to the gamelans of Indonesia––has been sampled and is available for sale.”358 Along 

the same lines, Hugh Davies describes “a new area of the popular music industry” growing 

forth during the 1990s:  

A new area of the popular music industry in the 1990s has been the growth of selections of 

sampled sounds on third-party commercially available CDs and CD-ROMs, supplying a vast 

range of recordings of many instruments and sounds (as well as rhythmic patterns), including 

sample libraries created by well-known musicians in rock and jazz, such as Keith Emerson, 
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Giorgio Moroder, Miroslav Vitous and Hans Zimmer; a close parallel to this is the rapid 

expansion of clip-art for computer graphics.359 

These two developments in the 1990s––the production of sample-based imitations of every 

instrumental sound imaginable and the capturing of famous musicians’ performances––has 

since then become big business. As Théberge explain, “sound”––at least in marketing terms––

was, before the rise of digital synthesizers and samplers during the 1980s, encompassing the 

complex interplay between musical style, instrumentation, and recording techniques, with 

famous manifestations such as the “Nashville Sound.”360 When digital instruments were 

starting to gain ground during the 1990s, however, “sound” as both an aesthetic and 

commercial category was to some degree redefined, because of a new kind of emphasis on 

individual instrument sounds “as distinct musical entities and as independent objects of 

commodity exchange.”361 With this, Théberge implies that there has been a shift in the 

commercial attention from composite genre-based “sounds” associated with creative studio 

recording techniques, toward the focus on capturing (and selling) the sounds produced by 

individual instruments and performers. Today, with the limitless capabilities of computer-

based recording, storage, and playback of samples, these emulations of sounds and 

performances has become ubiquitous and available on any platform, from mobile devices to 

toy pianos and computer games. In the present context, I will consider how virtual 

instruments within the framework of DAWs have repurposed the design and sets of practices 

once associated with the use of early keyboard samplers.  

There exists a range of powerful devices that is dedicated to the performance and 

control over prefabricated emulations of any type of instrument or sound events. Native 

Instruments’ Kontakt 5 is at the frontier of these kind of virtual sample-replay instruments, 

featuring a graphical interface that, in contrast to the NN-19 sampler, provides detailed sets of 

unique settings and options depending on the virtual “instrument” in use. Its user-interface 

usually represents a visual image of the instrument that is emulated, together with 

skeuomorphically designed controls of the relevant interactions of the represented instrument. 

A typical example is the virtual tonewheel Hammond organ (see figure 11a). It provides a 

user-interface that relies heavily on skeuomorphism, with graphical representations of both 

the lower and upper manual drawbars, a Lesley rotator slide, push-buttons assigned to the 
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original vibrato function, and a representation of the percussion unit that was often provided 

in vintage Hammond organs. Furthermore, it gives its users control over the environment of 

which the sounds are supposed to be recorded in, including the ability to choose various 

amplifier settings and the placement of the microphones that records the sounds. Kontakt 5 is 

in other words a powerful virtual instrument that provides complete sets of whole libraries of 

simulated instruments: everything from violas from the “Vienna Symphonic Orchestra” set, 

via “West African Flutes”, to “Brazilian percussion” is available within its user-interface, 

most often provided with a graphical representation of a keyboard that depicts the different 

“sample-zones”––areas that, for example, represent certain playing characteristics of the 

instrument. The keyboard also encourages its users to play the sounds in terms of using the 

already familiar keyboard interface. These kinds of sample-replay instruments thus represent 

the latest stage in the continuing path-dependent development of the keyboard-controlled 

sampler, and the sets of practices associated with it has been refashioned to fit into the era of 

DAWs.  

One of the latest tendencies in the sample production industry is to offer not only the 

sonic characteristics of an instrument but also the performance of a musician or artist well-

known for using it. This expands upon the idea of letting famous musicians record the 

samples, as the quote from Davies describes above.362 An example of this is the “Alicia’s 

Keys”-library for Kontakt 5 (see figure 11b). Emulating Alicia Keys’ (allegedly) own 

Yamaha piano positioned in her living room, the user can reenact her performances by 

evoking prefabricated patterns recorded by Keys herself, or position herself/himself as a 

performer with the sound of her piano. 

The Revival of Circuitry Imperfections: Auditory Skeuomorphs 

In our era of high-resolution hard disk recording and computer-based music production, and 

near fifty years after musicians tried the first drum machines and samplers, music 

connoisseurs will pay good money for virtual imitations of what Sarah Angliss dubs “legacy 

samplers.”363 Software companies, such as Propellerheads with their skeuomorphic software 

Reason, often provide imitations of the mediated “sound” that the original devices provided, 

along with their visual designs––what we could call auditory and visual skeuomorphs. 

However, in this quest for a re-creation of the first drum machines and samplers in software 
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form, some goes further than others. When they released their software sampler Morgana in 

2008, the company 112dB included all the audible defects and characteristic “circuitry 

imperfections” of early keyboard samplers, such as the E-mu’s Emulator or Ensoniq’s Mirage 

described in chapter 2. Morgana is thus an out-right skeuomorph of early keyboard-samplers, 

and it became the first instrument dedicated to emulate the “crusty, characterful tone of 

yesteryear’s hardware units.”364 On 112dB’s official website, Morgana is described as “an 

authentic representation of a vintage digital sampler,” inspired by the early days of samplers:  

Analog-digital converters were primitive, and the sounds that went into these machines came 

out grittier and darker––but also warmer and punchier. The same qualities that degraded the 

audio from a technical standpoint had the effect of enhancing the audio from an artistic 

standpoint […] Why do samplers nowadays endeavor to produce an exact carbon copy instead 

of adding their own touch? Whatever happened to character, to samplers that feel as if they 

belong in the hands of musicians instead of laboratory technicians?365 

 Morgana emulates the lo-fi degradation of early samplers with 8-bit depth and a variable of 

sampling rates between 10.1 kHz and 29.41 kHz, and “circuitry imperfections” can be dialed 

in even further, “giving your sounds a thoroughly vintage vibe.”366  

 This notion that the early sampler interfaces’ “circuitry imperfections” provided a 

particular warm and punchy sound is evident in some designs of virtual drum machine 

software as well. In Native Instruments’ Maschine software, the user is provided with a Sound 

Engine Mode option in which one of the “modes” is called Vintage Mode. In this particular 

mode, you can choose between imitations of the original sound engine of legendary drum 

machine samplers such as E-mu’s SP-1200 or Akai’s MPC-60––providing auditory 

skeuomorphs of their particular bit-depth and sampling rate respectively.367   

The way in which the mediated sound that the internal circuitry of these early 

samplers entailed––conceived by most contemporary users as their technical weaknesses––is 

celebrated and revived in virtual instruments reminds us of Brian Eno’s notion that “even the 

‘weaknesses’ or the limits of tools become part of the vocabulary of culture…what was once 

thought most undesirable about these tools became their cherished trademark.”368  

                                                
364 Rossitter, 2016. 
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367 The YouTube-user SadowickProductions tests the different Engine Modes in this video: “Native Instruments 
Maschine - SP1200 & MPC Engine Modes,” SadowickProductions, uploaded August 1, 2013, accessed October 
21, 2016, https://www.youtube.com/watch?v=R4XFieJuh_M.  
368 Eno, 1999. 
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Workflows, Creative Approaches, and Controllerism in the era of DAWs 

As a result of the ever-increasing creative options available to musicians in the age of 

software, musicians have learned to adapt their existing creative approaches to new musical 

interfaces. In turn, DAWs have become more than just functional tools for the purpose of 

audio recording and composition; “they have become experimental playgrounds and media 

environments that extend beyond the physical confines of the ‘analog’ music studio,” as 

D’Errico puts it.369 Computers’ greater affordability and portability means that the digital 

studio is no longer a physical place: digital musicians can and do work in any environment. 

The merging of practices into meta-devices such as the laptop implies the development of 

new user-interaction schemes, and, as Bell et al. posit,  

the ‘writing’ that occurs in this type of informal context often takes the form of exploratory 

and improvisatory recording and sequencing, a process bearing little resemblance to pencil-

and-paper composition. The casualness enabled by such practices dovetails with the high 

value that hip-hop, electronic dance music and related pop styles place on spontaneity and 

immediacy.370 

Interestingly, many aspects of this “exploratory sequencing,“ or what Curtis Roads calls 

“prototyping of musical ideas”371 that DAWs encourage today, can be traced back to the use 

of classic sampler-interfaces. Furthermore, the mentioned desire for spontaneity and 

immediacy has also led to the proliferation of digital music controllers used together with 

DAWs, many of which is modeled after the drum machine-type sampler, and the MPC in 

particular.  

 

The MPC’s Influence on Contemporary Beat-Making 

In this section I will examine the ways in which the exploratory and improvisatory recording 

and sequencing that many DAWs encourage today are heavily influenced by the workflow 

and sets of practices of Akai’s MPC drum machine sampler. As described earlier, 

skeuomorphic interface-designs can in some cases present users with rather tedious user-

interactional schemes compared to their physical counterparts. In the mid-2000s, the German 

company Ableton developed a new type of music software, tailored to make better use of the 
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potential for engaging digital sound on computers: Ableton Live. Since then, Live has become 

one of the dominant software programs for electronic music producers working across genres 

and techniques. D’Errico describes some of the reasons for its success:  

Designed for “real-time” musical performance on stage and in the studio, Live introduced 

unique affordances for engaging digital sound, such as a non-linear “Session View” which 

allows for the modular juxtaposition of musical ideas.372 

The “Session View” that D’Errico describe, arranges musical patterns into a vertical grid 

designed to facilitate the real-time re-arrangement of musical “clips” that can contain 

“anything from a short vocal sample to an entire multi- movement symphony,” and the 

Session View’s affordances thus encourages the user to fragment the compositional process 

into modular units.373 I will argue that the creative approach that the non-linear arrangement 

of musical ideas in a “grid” of isolated clips introduced by Live’s “Session View” is 

reminiscent of the particular workflow that the MPC originally encouraged. With rubber pads 

spread over a four-by-four grid, a unique sound event and a string of effects and settings 

could be assigned to each pad. Affording a similar kind of real-time juxtaposition of musical 

ideas, then, the MPC musician could “prototype” different samples and effects assigned to 

each pad. When triggering sounds by playing the pads, the user could listen to the samples 

and adjust the corresponding settings, before layering the ideas in the non-destructive 

environment of the built-in MIDI-sequencer with ease. In a similar fashion, the GUI of the 

“Session View” in Live consists of vertical grids in which the user could endlessly stack 

audio clips on top of one another (see figure 12a).374 The framing of the affordances of the 

MPC thus arguably anticipated this new “writing” paradigm in electronic music production, 

and the “exploratory sequencing” that has become ubiquitous in today’s software-based music 

production.  

A more tangible influence of the MPC in Live’s design is perhaps the implementation 

of “Drum Racks” as a native digital unit. In lieu of using a visual and decorative skeuomorph 

of the rubber pads on the MPC, Live has appropriated the conceptual idea of drum racks that 

the MPC introduced, and refashioned it to fit into its streamlined interface. The Drum Rack 

device included in Live thus makes use of the four-by-four grid of trigger pads as a native 

concept, without graphically representing them as rubber pads. The squares in Live’s Drum 
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Rack serve as “placeholders” for any sound producing device––be it samplers, synths, or 

drum machines. This enables the user to have several banks of instruments and units on a 

single audio channel, where each “pad” in turn represents an isolated slot or sub-track with a 

separate effect chain (see figure 12b). In this way, the user can add any processing techniques 

or audio effects to that particular slot in the Drum Rack, and at the same time have dedicated 

control over the whole bank of pads on a single audio channel. All of the pads correspond to a 

separate MIDI note, and can be triggered via a MIDI-interface with real rubber pads in the 

same manner as one would on a conventional MPC. Each Drum Rack provides as many banks 

of sixteen pads, given that there are MIDI notes available. As a remediated version of the 

MPCs grid of pads, then, Live’s Drum Rack is of course in essence a skeuomorph, and it feels 

intuitive because it makes use of the “perceived affordances” that the original pads provided. 

But at the same time, the Drum Rack also improves upon the MPC’s design, and refashions it 

to provide a more immediate user experience within the framework of the software.  

As described in the previous section, software designers have relied both on visual and 

auditory skeuomorphs when developing emulations of “legacy samplers.” However, in 

addition to the interface design and circuitry imperfections of early samplers, certain 

idiomatic techniques toward the use of sampling was appropriated from them as well––and 

the creative approaches and aesthetic expressions associated with the MPC in particular. As 

described in the previous chapter, these techniques idiomatic to the MPC were shaped by the 

ways in which pioneering users exploited its technological affordances, and were “working in 

the red,” as Tricia Rose describes.375 D’Errico notes that producers of beat-and groove 

oriented music in the digital age no longer feel the need to assert their skills by “paying dues” 

to the turntablist tradition; “Instead, they have developed entirely new creative practices by 

either embracing or rejecting emerging digital software.”376 With the “tyranny of 

possibilities” that the modern software entails, however, musicians are nowadays often guided 

by their aesthetic and stylistic ideals, rather than the technological affordances of any specific 

interface. Some of the idiomatic techniques and aesthetic expressions that were developed by 

pioneering beatmakers have been refashioned, imitated and become ubiquitous in 

experimental hip-hop communities in the era of software and DAWs.377 As described in the 

previous chapter, beatmakers led by the example of neo-soul pioneer J Dilla utilized 

techniques such as side-chain compression, unquantized sample sequencing, and metric 
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modulations on their MPCs.378 The “modular juxtaposition of musical ideas” that software 

such as Live encourages, then, has its roots in the creative practices of MPC virtuosos, who 

emphasized the recombination and reconfiguration of single musical sources and combined it 

with processing techniques like side-chain compression. This creative approach has been 

influential, as it “shifted hip-hop production aesthetics from a tight, ‘boombap’ style to a 

loose, destabilizing groove.”379 In Jay Hodgson’s article, “Lateral Dynamics Processing in 

Experimental Hip-Hop,” he states that compression is “as foundational in experimental hip-

hop as ‘power chords’ and ‘tapping’ once were in heavy metal.”380 Contemporary music 

producers across genres utilize these techniques today: by intentionally using effects and 

sampling functionality in their DAW setups to push aesthetic boundaries, they appropriate 

earlier techniques of “working in the red.”  

 

Controllerism and the Reversal of the Software-Hardware Paradigm 

As mentioned, the logic of remediation implies that one medium appropriates another in an 

attempt to change or refashion it. As I have shown above, similar dynamics are at play when 

DAWs uses skeuomorphism in their graphic designs. Functioning both as decorative graphics 

and educative representations of instruments, they refashion the interfaces and sets of 

practices of their analog predecessors in order to make them feel immediate and familiar for 

new and “technostalgic” users alike. Furthermore, auditory skeuomorphs and the 

appropriation of creative approaches from legacy instruments make this experience of making 

music in the digital age feel even more transparent and authentic. “Transparent immediacy” is 

defined as a “style of visual representation whose goal is to make the viewer forget the 

presence of the medium […] and believe that he is in the presence of the objects of 

representation.”381 The computer is thus offered as a new means of gaining access to these 

older materials, “as if the content of the older media could simply be poured into the new 

one.”382 In other words, the desire for transparent immediacy is the desire to get beyond the 

medium to the objects of representation themselves. However, as Bolter and Grusin explains, 

it is never that easy:  
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Ideally, there should be no difference between the experience of seeing a painting in person 

and on the computer screen, but this is never so. The computer always intervenes and makes 

its presence felt in some way, perhaps because the viewer must click on a button or slide a bar 

to view a whole picture or perhaps because the digital image appears grainy or with untrue 

colors.383 

Just like seeing a painting on a computer screen, the experience of interacting with 

skeuomorphic and remediated interface-design when making music is never a truly 

transparent experience. The specific technological affordances of the computer “intervenes” 

also in this case, as the proposed user-interactions––the pointing, dragging and clicking of a 

mouse or trackpad––can never replace the tactility and haptic response of a physical interface. 

While skeuomorphic design provides appealing interfaces for users familiar with the original 

machines, they are not necessarily that useful as musical instruments, then. As Bell et al. point 

out: “When metaphors that are valid in one technological domain are transposed unaltered 

into a new one, they may no longer accurately represent the underlying functionality.”384 With 

the popularization of physical MIDI controllers, meanwhile, the “objects of representation” 

became much closer to the original. 

The shift toward using physical controllers and our era of “controllerism” emerged in 

the late 2000s within the electronic music community, and while the term is often used to 

describe many different performance techniques within electronic music, a broad definition 

could be, following D’Errico, that it is “about making music with new technology.”385 MIDI 

controllers are the most commonly used type of devices that control digital software, with 

historical roots in the broader emergence of digital technology in the 1980s. In contemporary 

popular music since the early 2000s, MIDI devices have become increasingly important as 

“live” instruments as well as merely studio controllers, and they have redefined the ways in 

which the MIDI protocol is used. As D’Errico describes, they “have not simply been used to 

send control messages between instruments, but also as ‘live’ instruments to be manipulated 

in real-time. Grid-based interfaces with rubber pads have become commonplace in the studio 

and on the stage, allowing the percussive triggering and automated sequencing of digital 

samples.”386 By introducing the MIDI-controller line MPD, Akai managed to bring many of 

the design elements and affordances of their iconic drum machine design into the era of 
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DAWs (see figure 13). As D’Errico observes in the above-mentioned quote, grid-based 

interfaces have become commonplace, and the constant repurposing of the “neutral” palette of 

pads that the early MPC-designs introduced has indeed dominated the controller market 

during the last decade. Hardware controllers have allowed musicians to physically embody 

the “exploratory sequencing” that powerful software programs, such as Live, have made 

familiar, which can be exemplified with Live’s non-linear “Session View.” In collaboration 

with Ableton, Akai released the first “official” Ableton Live controller, the APC40, in 2009, 

and Novation soon after released the Launchpad, which is a cheaper, smaller, USB-bus 

powered unit which simply provides a large grid of rubber pads that can mimic and control 

Live’s Session View or any other chosen settings. Among many others, these controllers are, 

in the words of D’Errico, “specifically catered to the ‘live’ triggering and micro-manipulation 

of both musical patterns and sonic parameters such as volume, effects, and mixer settings.”387    

Some particularly sophisticated grid controllers are designed to act as entire studio 

workstations in themselves, and they are thus refashioning the role of the drum machine 

sampler as an “all-in-one” production unit. On their official website, Native Instruments 

describes its Maschine interface as a “classic groove production studio,” which facilitates 

“industry-standard, groovebox workflow,” as well as providing “sampler, arranger, mixer, 

effects, and more.”388 Interestingly, Native Instruments openly pays homage to the “classic” 

groovebox workflow of the MPC, and the design of the Maschine is itself relying heavily on 

skeuomorphic elements (see figure 13). Refashioned to the era of powerful computer 

software, meanwhile, the Maschine’s user-manual describes the machine as implementing 

the familiar working style of classical groove boxes along with the advantages of a computer 

based system. MASCHINE is ideal for making music live, as well as in the studio. It’s the 

hands-on aspect of a dedicated instrument, the MASCHINE hardware controller, united with 

the advanced editing features of the MASCHINE software.389 

What makes the Maschine so different from other interfaces, is the fact that it is designed to 

be used closely together with a dedicated companion software running on a connected 

computer, providing a 1-1 correspondence between the controller and the visual 

representation on the computer screen, with corresponding colors of the physical and virtual 

pads, for instance. Combining the flexibility of a powerful software program with classic 
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drum machine concepts, then, this groove production system achieved recognition straight 

away. 

Bell et al. posit that “while past and present DAW design practices have relied heavily 

on skeuomorphism—software modeled on hardware—future DAW designs will invert this 

paradigm and hardware will be modeled on software, spurred by innovations in the gaming 

industry.” I will argue that this reversal of the hardware-software paradigm to some extent 

already has happened, in the way that physical controllers now aim to provide the means to 

control every aspect of a sophisticated software or DAW without looking at the graphical 

user-interface on the computer screen. Controllers such as Native Instruments’ Maschine, 

Novation’s Launchpad and Akai’s APC40 are all modeled after the workflows of software, 

and provide an “open” interface based on a grid of buttons assignable to a range of parameters 

in software designs. Driven by the desire for immediacy, then, these types of 

software/hardware configurations represent a new paradigm, in which the now-familiarized 

interactions with flexible software programs are embodied in physical controllers modeled 

after virtual interface elements. However, while it is interesting to observe how the “software-

modeled-on-hardware” paradigm to a large degree has been inverted, a more precise 

assessment would perhaps be that we are currently stuck in a kind of feedback-loop when it 

comes to the continuous development of interfaces. Because software like Live itself is 

heavily influenced by the sets of practices exercised on the hybrid drum machine/samplers of 

the 1980s and 1990s, we can trace the influence of classic digital samplers all the way back to 

contemporary controller interfaces. We are, in other words, searching back and forth between 

mediums in order to provide an interface that is at once practical, familiar and intuitive.  

The last contribution to this search between media came in 2015, when both Ableton 

and Akai released their latest models of their controller lines, the Push 2 and MPC Touch, 

respectively (see figures 14 and 15). Push 2 is the second edition of Ableton’s first self-

produced MIDI controller, and it provides an astonishing degree of detailed control while 

performing or composing using the Live software.390 New in the upgraded version is the 

implementation of a refined and dynamic LED display that provides a “Waveform View.”391 

This type of waveform “print-out” originated in software-design as a way of representing the 

sound events graphically. Now that it is ubiquitous in all types of music production 

equipment, it has become naturalized for most musicians as a way of analyzing and “looking 
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at sound.”/ conceptualizing sound. By appropriating this waveform view from the user-

interface of the software and embodying it on the physical interface, then, Push 2 transcends 

earlier devices, and in doing so, elements of software design are skeuomorphed into its 

hardware design.  

The MPC Touch, on the other hand, takes this idea of implementing a display that 

provides graphical information on a hardware controller even further. By replacing most of 

the buttons and faders of earlier MPC’s with a relatively large multi-touch display as the 

primary interface-element besides the traditional grid of rubber pads, “MPC enthusiasts 

finally get a piece of hardware with everything in one place: touch, color displays, pads, 

buttons for workflow access,” as Peter Kirn of the Create Digital Music blog puts it.392 By 

implementing the gestural interactions that have become familiarized by the excessive use of 

multi-touch screens of mobile devices, Akai attempts to build a bridge between their iconic 

MPC design and the emerging immediacy that multi-touch screens provide. A major catch is 

that the user is required to connect the machine to a computer that runs a dedicated MPC 

software––a software that rely heavily on skeuomorphic design of earlier MPC machines. In 

other words, the MPC Touch represents our age’s cycle of remediation expertly by moving 

two steps forward, and one back: Akai is both repurposing the graphical representation of the 

software by appropriating it into the hardware design that facilitate new ways of interacting 

with it, but they are still only allowing you to do what you would otherwise manage just as 

easily “the old way” on the computer. This type of remediation in repeated circles is typical of 

our digital age. As Bolter and Grusin put it, “we are in an unusual position to appreciate 

remediation, because of the rapid development of new digital media and the nearly as rapid 

response by traditional media.”393  

Conclusions 

In this chapter, I have explored how different “sets of practices” have been appropriated from 

the use and development of classic keyboard- and drum machine samplers when developing 

new interfaces in the era of DAWs. The interface design of DAWs and virtual instruments 

continue to rely on the sets of practices associated with classic hardware samplers, both 

through the use of visual and auditory interface metaphors, and by remediating workflows and 

idiomatic techniques derived from the use of classic hardware samplers. 
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As the keyboard-controlled sampler and the creative approach of imitating other 

instruments and everyday sounds have been refashioned to fit into a virtual environment, the 

selling of sounds and even emulations of actual “performances” of famous musicians has 

become a big industry of its own. Furthermore, some virtual instruments aim to imitate not 

only the original functionality of hardware sampler interfaces, but also their technical 

restrictions and even circuitry imperfections––as auditory skeuomorphs.  

I have shown how physical interfaces used to control advanced software––MIDI 

controllers––are often modeled after classic hardware sampler designs. The sets of practices 

associated with hardware drum machine samplers have been refashioned to fit into today’s era 

of computer-based music production, and thus live on due to our preference of immediacy 

and physical interaction. At the same time, new design elements from software are in turn 

appropriated into hardware interfaces. Bolter and Grusin posits that, “Our culture wants both 

to multiply its media and to erase all traces of mediation: ideally, it wants to erase its media in 

the very act of multiplying them.”394 As we are searching between mediums to provide an 

interface that is at once practical, familiar and intuitive, then, I argue that we are currently 

stuck in a kind of feedback-loop when it comes to the continuous development of interfaces.  
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Conclusion: 

The Significance of Interface Design  

In this thesis, I have considered some of the ways in which different sampling technologies 

and interface designs has influenced the ways in which digital sampling has been used in 

popular music production, and how this use in turn has influenced the development of new 

technology and interfaces. How has different sampling technologies and interface designs 

influenced the ways in which digital sampling has been used in popular music production; 

and, how has the use of sampling technologies and interface designs in turn influenced the 

development of new technology and interfaces? I have done so via three objectives that I 

outlined in the introduction: (1) I have demonstrated how certain types of early hardware 

sampler designs have influenced and shaped the formation of different creative approaches 

toward the utilization of digital sampling; (2) I have examined how the affordances and 

technical constraints of these designs have influenced the aesthetic expressions associated 

with sample-based music; and (3) I have considered the ways in which different “sets of 

practices” have been appropriated from classic hardware samplers to the use and development 

of new interfaces in today’s contemporary production scene and our era of DAWs. My 

overarching goal has been to highlight the simple, yet often unsolicited, notion that interface 

design matters, in the sense that it shapes and informs any musical technique and sonic 

expression, even in today’s so-called “virtual” production environment. 

In this concluding chapter, I will revisit the three analytical chapters and recapitulate 

their main points, before highlighting some of the general insights that can be drawn from my 

findings. Finally, I will discuss some of the ways in which these insights can contribute to the 

further study of digital sampling and to the field of popular music studies in general. 

Summary and Findings 
In this thesis, I have examined some of the most influential sampler designs of two different 

musical and technological eras: the “golden” era of early hardware samplers in the 1980s and 

early 1990s, and the era of software-based sampler interfaces in today’s contemporary 

production scene. When examining two of the most used types of hardware samplers––the 

keyboard sampler and the drum machine sampler––, I situated them in a historical perspective 

in terms of examining their prehistory and early stages, and explored how different “sets of 

practices” were eventually established via their use. Informed by my findings in these two 
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case studies, I went on to explore how different “sets of practices” have been appropriated 

from the use and development of classic sampler designs when developing new interfaces in 

the era of DAWs.  

In chapter 2, I first outlined the historical development of the keyboard as a musical 

interface, before contextualizing the implementation of sampling technology in keyboard 

instruments. In particular, I was interested in how the keyboard as a musical interface has 

remained remarkably stable, despite having been used to control a wide array of different 

sound-producing mechanisms throughout its longevity. I argued that part of the reason for the 

ascendancy of keyboard-controlled instruments can be explained by its close connection to 

how the Western musical system is constructed––a system that derives to some extent from 

limitations and requirements of the keyboard design––and also the way in which many 

keyboard-instruments’ mechanical character has made it well suited to modern factory 

manufacturing processes (as seen for example in the piano’s introduction of cast-iron framing 

and hammer design). My main concern in this examination of keyboard-controlled 

instruments invented in prior to the introduction of digital sampling––more precisely the 

harmonium, the celesta, and the piano––was to consider their relationship with the 

longstanding desire for the recontextualization and imitation of other instruments and 

everyday sounds. This desire has been the driving force behind many inventions of musical 

instruments, and many of the most successful ones have been based on the traditional and 

widely adopted keyboard interface. I exemplified this by reviewing how the innovative efforts 

directed at the development of many keyboard instruments have often been directed at 

providing new sounds to control––and more importantly, to play––on this already 

standardized interface. Another longstanding ideal associated with keyboard-controlled 

instruments was to have several sets of sounds available on a single instrument, which I 

exemplified by examining the motivations behind the invention of the first musical 

instruments based on sound reproduction technology––tape-replay instruments like the 

Chamberlin and the Mellotron.  

Furthermore, I claimed that when digital technology was implemented into keyboard 

designs in the late 1970s and early 1980s, this goal of providing a library of sounds on the 

already familiar keyboard interface had become the main impetus behind many instruments. 

For early users of the expensive Fairlight machine, such as Peter Gabriel and Kate Bush (who 

were already famous for their creative exploitation of technology in a recording context), 

these sound libraries of prefabricated orchestral sounds that imitated acoustic instruments and 

sound effects was not that exciting in their professional studio environment. For them, the 
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ability to sample their own sounds was more appealing, despite the Fairlight’s low sound 

quality and sample time. As my examination elicited, meanwhile, the real attraction of 

keyboard samplers for the majority of users was found in the way in which it provided whole 

libraries of realistic imitation of other instruments, and that these sounds could be played on 

an already familiar interface. After a brief period marked by the interpretative flexibility of 

early keyboard sampler interfaces––that is, how different social groups constructed different 

meanings of the technology’s affordances––it was this longstanding desire to be able to play 

any type of sound on a familiar interface that was the most exciting prospect when the first 

affordable and more dedicated keyboard samplers were introduced. I described how the 

inventive effort of designers therefore soon was directed at providing users with increasingly 

sophisticated sound libraries at the lowest possible price. The introduction of the Mirage 

marked the beginning of what Paul Théberge calls “transectoral innovation” when individuals 

and companies with backgrounds in computer industries migrated to the field of musical 

instruments, bringing with them new technology as well as business models.395  

I examined the development of the keyboard sampler as a path-dependent history––

one in which past events exercise continuing influence. The keyboard interface has remained 

remarkably stable, while the innovative efforts have been aimed at providing new sounds to 

control––and most importantly, to play. Furthermore, I argued that this longstanding 

performance-oriented approach associated with keyboard instruments had led to the 

establishment of what I conceptualized as technological momentum, that is, how 

technologies––if widely adopted––can exercise a “soft determinism” once they are in place, 

and especially when it emerges at the culmination of a period of growth. The “sets of 

practices” associated with keyboard-controlled instruments was thus appropriated and 

refashioned to fit into today’s era of software-based music production. As a consequence, the 

concept of “selling sounds” quickly established itself as a new lucrative business. 

In chapter 3, I reviewed some particularly important stages in the development of the 

drum machine as a musical interface. To begin with, I concentrated on the era after the 

introduction of the first electronic machines designed to produce and reproduce rhythmic 

patterns and sequences, and I explored how the concept of the drum machine as a musical 

interface has evolved and somewhat fluidly established itself throughout the twentieth 

century. In particular, I devoted my attention to some especially important conceptual leaps in 

interface-design brought forth by the early electronic rhythm machines, represented by Henry 

                                                
395 Théberge, 1997: 63-65. 



 102 

Cowell and Leon Theremin’s Rhythmicon and Harry Chamberlin’s Rhythmate, the organ 

manufacturers’ introduction of their “rhythm boxes” (and the concept of “rhythm presets”), 

and the first programmable analog and digital drum machines. Implicit in my examination of 

this evolution of drum machines, I described how the it went from being used mainly as a live 

accompaniment for other instrumentalists––or as “automatic drummers” that imitated the role 

of real drummers––to be used by pioneering recording artists in the studio. Interestingly, this 

shift was based as much on how pioneering artists found the sonic characteristics of drum 

machines with synthesized sounds appealing as for its practicalities; and thus they began to 

explore the potential for a new kind of sound. Tinkering with these machine’s potential in 

ways that the manufacturers may never had imagined, then, they anticipated how the 

interpretative flexibility of drum machines would later influence the development of a new 

creative approach toward the use of drum machines in general, and digital sampling drum 

machines in particular. 

Furthermore, my main concern in this chapter was examining how the digital drum 

machine evolved into the sampling drum machine, and how the musical approaches 

associated with it today originated within the context of a social co-construction between the 

machines, their designers, and their users. Two of the most influential hardware drum 

machine samplers was then examined; E-mu’s SP-1200 and Akai’s MPC-60. The SP-1200 

was instrumental when hip-hop entered what became known as its “golden age” in the late 

1980s and early 1990s––it became a symbol of an era shaped by the interactions between 

emerging sampling technologies and traditional turntable practice. The introduction of Akai’s 

MPC-60 facilitated the further experimentation of this practice, and I argued that it was one of 

the first machines to embody a set of practices that captured the potential for a sampler to be 

used as multipurpose meta-instrument. By combining a powerful MIDI-sequencer and longer 

sampling-time with an interface with velocity-sensitive performance pads, it represented the 

next evolution in sampling technology. Later, a new generation of producers established new 

compositional strategies shaped less by turntablist techniques and rap beats than by exploiting 

the technological affordances of MPC samplers. By abstaining from juxtaposing various short 

samples into a multi-layered loop, they instead rearranged longer fragments of a single sample 

into an altogether different groove. They embraced various techniques for making interesting 

instrumental beats, such as side-chain compression, unquantized sample sequencing, and 

metric modulation. By reinterpreting the capabilities of the MPC-60 and its successors MPC-

3000 and MPC-2000, they started using them as musical meta-instruments, and these 
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producers developed a new sample-based aesthetic that is still prevalent in groove-oriented 

genres today.  

In chapter 4, I explored how different “sets of practices” have been appropriated from 

the use and development of classic keyboard- and drum machine samplers when developing 

new interfaces in the era of DAWs. By introducing the concept of skeuomorphism, I 

examined how the typical DAW user-interface is replete with references to analog and classic 

hardware recording technology and sampler interfaces. I described how the interface design 

of DAWs and virtual instruments continue to rely on the sets of practices associated with 

classic hardware samplers through the use of such visual interface metaphors, and by 

appropriating workflows and idiomatic techniques derived from the use of classic hardware 

samplers. Informed by my findings in chapter 2 and 3, I considered how the keyboard-

controlled sampler and the creative approach of imitating other instruments and everyday 

sounds have been refashioned to fit into a virtual environment. I looked into how the selling 

of sounds, representing spaces, and even emulations of actual “performances” of famous 

musicians (as exemplified with the “Alicia’s Keys”-instrument) have evolved from being big 

business into an entire industry of its own, where all kinds of real-world instruments and tools 

are being sampled and distributed as sophisticated virtual instruments and effects. 

Furthermore, I described how some virtual instruments even aim to imitate not only the 

original functionality of hardware sampler interfaces, but also their technical restrictions and 

even circuitry imperfections in a quest for the “authentic” sampling experience.  

Lastly, I considered how physical interfaces used to control advanced software––

MIDI controllers––are often modeled after classic hardware sampler designs. Framing this 

phenomenon within the context of technological remediation, as described by Bolter and 

Grusin (2000), I argued that the user-interface interactions associated with hardware samplers 

have been refashioned to fit into today’s era of computer-based music production, and thus 

live on due to our preference of immediacy and physical interaction. In our search between 

mediums to provide an interface that is at once practical, familiar and intuitive, I argued that 

we are currently stuck in a kind of feedback-loop when it comes to the continuous 

development of interfaces. 

Through this thesis, I have tried to elucidate the significance of interface design when 

researching the uses of digital sampling in popular music production. As mentioned in the 

introduction chapter, there is a significant body of literature that discusses sample-based 

music and the ways in which the cultural meaning of digital sampling has been redefined to 

imply a postmodern process of musical appropriation and quotation. The role that the design 
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of technological devices used for sampling purposes play in the shaping of multiple 

approaches toward the use of digital sampling in music production has, however, been given 

remarkably little consideration. In fact, technologies that facilitate the making of sample-

based music tend to be treated as a frame of reference rather than an object of study itself. As 

my examinations in this thesis have demonstrated, however, the historical and contemporary 

uses of sampler interfaces have variously affected how we compose, listen to, and, not least, 

conceptualize music. By following an approach that goes beyond strict technical descriptions 

to also include both the histories of the technological devices themselves and the important 

role played by their users, I claim that I have uncovered some of the ways in which sampling 

practice have been shaped within the contexts of “the co-construction” or “mutual shaping” of 

technologies and their users.  

As the sampling component was originally implemented as part of already stabilized 

instrument interfaces, the first sampling instruments were enabling as well as constraining 

particular functions and creative practices. In the case of the keyboard, the implementation of 

sampling facilitated the further realization of the longstanding cultural desire of having a 

world of sounds readily available on an already familiar interface, and it thus represents the 

latest stage in a path-dependent historical trajectory of the keyboard as a musical interface. 

From the various mechanical keyboard instruments as the celesta, the harmonium, and the 

piano, to tape-replay instruments like the Mellotron, and all the way to the era of digital 

sampling technology the goal has been largely the same: to provide new sounds on a familiar 

interface. By contrast, the use of the drum machine was taken in an entirely new (not to say 

unexpected) direction when the sampling functionality was implemented. Shaped by the 

creative exploitation of its affordances, the drum machine sampler was stabilized as an “all-

in-one” production unit within groove- and beat-oriented genres. Through the sampling, 

triggering and sequencing of prerecorded sounds, pioneering hip-hop producers expanded 

upon their traditional DJing practice and utilized the drum machine sampler as a “meta-

instrument” that meshes the role of the recording engineer and the instrumentalist in a way 

that keyboard sampler does not encourage. By developing new compositional strategies that 

included the recontextualization and manipulation of found sounds and the “exploratory 

sequencing” and “prototyping” of musical ideas in a MIDI sequencer, they lay the foundation 

for much of the use of contemporary DAWs and software sequencer programs. 

Summing up, this thesis has explored how different interfaces influence creative 

processes and musical content in sample-based productions, and how the music conversely 

impact upon the development of new interfaces. Digital samplers have always been multi-
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purpose instruments, and different interfaces provide different interactional approaches to 

recording, manipulating, replaying and sequencing audio-segments. In turn, the ways in 

which users interpreted their affordances influenced the aesthetic expressions of the music, or, 

as Kvifte puts it, “the great impact of the new technology may be viewed as an interplay 

between technological development and existing aesthetic practices – the needs of these 

practices driving a development of technology, resulting in new gadgets that in turn influence 

aesthetic practice.”396 I will therefore argue that we need to think more plural about samplers.  

Rather than talking about “the sampler,” or “the process of sampling”, then, I argue that we 

should carefully consider how digital sampling is being used in a variety of ways––by 

different users and in different of contexts. Sampling as a musical practice is inevitably linked 

with the way in which the technology is interfaced to the user, and the ways in which the 

designed affordances allow, encourage, and invite certain sets of practices depending on the 

specific affordances of the interface. 

In the introduction chapter, I asked: How can we define the musical sampler 

instrument of today? Digital sampling as a technology is ubiquitous today, and it has been 

integrated into virtually every type of audio processing device in a digital recording studio. 

When conceptualizing digital sampling as a musical practice, meanwhile, we are still clinging 

to the familiarity and immediacy of past interface designs. As the sets of practices established 

by the use of both the keyboard sampler and the drum machine sampler have been 

appropriated into today’s era of software-based music production, and new design elements 

from software in turn are appropriated to hardware interfaces, it is clear that we are currently 

stuck in a feedback loop when developing new interfaces. A laptop together with a software-

controlling interface is thus perhaps the closest we get to the conventional concept of “a 

sampler” today, as it occupies, as well as complements, the role samplers had during the its 

golden age in the 1980s and 1990s. What does this new configuration of advanced computer 

software and control interfaces mean for our conception of what musical instruments consist 

of? Is an instrument’s identity explicitly based on its inherent functionality and intended 

purpose? Or is the musical instrument of our digital age defined rather by its set of 

(perceived) affordances, and its virtual or physical interface design? Perhaps we should define 

multifunctional technological configurations in terms of the ways in which they are currently 

being used, as opposed to attempting to invent encompassing descriptions? 
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Restrictions, Further Research, and Interface Futures  

One potential pitfall with the conceptual and analytical framework developed in this thesis, is 

the temptation to trace the beginnings of something—say, the “drum machine sampler,” or the 

concept of “meta-instruments.” Thomas Patteson describes how this search for origins is “an 

inevitably circular endeavor: you have to know what you’re looking for in order to find it.”397 

While I have, at least to some degree, known what I was looking for when reviewing the 

histories of the keyboard sampler and the drum machine sampler, I still claim that this 

particular way of framing the role played by sampler interfaces in their historical context 

elucidated many hitherto unaddressed and important facets of the historical and contemporary 

use of sampling technology. It was these “holes” in the established discourse on sampling 

technology that spurred my interest in writing about this topic in the first place. By filling in 

these “holes,” I have attempted to frame the significance of sampler interfaces in today’s 

constantly changing technological landscape. I argue that today’s technology must be 

understood in light of its particular history, because it is often based upon it––something that 

is certainly the case when it comes to digital samplers. By looking back in order to find the 

beginnings of the musical practices associated with keyboard- and drum machine sampler, 

then, I have indeed ended with a circular endeavor––but one that I was looking for to begin 

with.  

To my knowledge, no one else has in any comprehensible fashion pointed out how the 

“sets of practices” established through the use and development of early hardware sampler 

interfaces has been appropriated into today’s era of software-based music production. While I 

have demonstrated how the keyboard sampler represents the latest stage in a lasting continuity 

in musical practice––arguably the last stage in a long and winding musical development––, 

the drum machine-oriented sampler is rather a tale about the accumulation of different strands 

of technologies, practices, and aesthetics, and the beginnings of a new music making 

paradigm. By addressing the need to talk more plural about digital samplers, then, I have thus 

illustrated how the use and development of new technology never is linear and one-

dimensional, and that the influence of the actual instruments that facilitate the use of the 

technology, like that of all cultural phenomena, is often indirect and nonlinear.  

To borrow from historian David Edgerton, I have in this thesis “argued for the 

seemingly old.” However, as Nick Prior asks, “How does one avoid the overly uncritical and 

exuberant embracing of all things digital as revolutionary and transformative without 
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suggesting that nothing has changed at all?” In suggesting that relatively few operations in the 

era of DAWs is entirely new, and that many of the sets of practices associated with the use of 

digital sampling in contemporary music production has been appropriated from early 

hardware samplers and refashioned (or repurposed) to fit into our age of software, I am not 

thereby fomenting that there is “nothing new under the sun.” As this thesis concludes, then, I 

wish to open up lines of inquiry rather than close them off.  

MIDI-controllers that remediate classic hardware controllers do rarely contribute to 

the establishment of truly new sets of practices, but rather repurpose and enhance upon 

previous ones. While this remediation and refashioning of interfaces have dominated the 

music industry the last couple of years, a “new generation” of technology and musicians has 

adapted to the novel concept of multi-touch screens and new gestural user-interaction 

schemes, such as dragging, pinching and swiping. As described in chapter 4, the latest edition 

of Akai’s MPC series, the MPC Touch, introduced a multi-touch screen on its user-interface, 

and the development of mobile applications for music production is increasingly popular. 

Maybe a new sets of practices for the production and performance of sample-based music is 

being stabilized as we speak? The iOS app SamplR (see figure 16), for instance, utilizes these 

new interactional schemes.398 Where the touch screen of MPC Touch invites you to trim, edit 

and interact with audio clips with your fingers directly, the performance and inputting of 

samples is still achieved by hitting the familiar grid of rubber pads to the left of the new 

screen. SamplR, on the other hand, requires its user to “touch” the graphical representation of 

the sounds in order to play it. Its perceived affordances––design details that tell the user that 

some action is possible on his/her screen––suggest that you can play back the part of the 

audio segment you would like to, by, almost uncannily intuitively, simply touching that exact 

part of the graphical representation of it on the screen. For example, a user can, with his/her 

fingers, play, loop or sequence precise audio transients by touching the zoomed in waveform 

representation on the screen, while moving the finger vertically up and down controls the 

velocity. 

Another industry that are taking the phenomenon of “controllerism” in new directions 

is the gaming industry. As Michael D’Errico explains, a “controllerist performance 

foregrounds the negotiation between the musician and the ‘rules’ of the software. This 

dialectical relationship between hardware (human bodies, material technologies) and software 

(processes, logics, and mechanics of code) also finds a direct analogy in the structures of 
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video game play.”399 Console games have evolved to include numerous expansions of simple 

joysticks and buttons, some of which have been used as musical interfaces, in particular those 

that enable interfaces with three-dimensional spatial interaction and virtual or augmented 

reality.400 Early video game controller hardware was often designed to match the on-screen 

actions afforded by individual game software, but increased complexity in software design 

seems to facilitate a decreased complexity in hardware design.401 In a similar fashion, the 

devices used to control music software have also become more and more “open” and 

adaptable in order to facilitate the control over as many aspects of the complex software as 

possible––as is the case with the grid-based Ableton’s Push controller discussed in chapter 4, 

for instance. This exchanging of ideas between these industries––the music and the gaming 

industries––resembles what Paul Théberge described when computer engineers first started 

collaborating with instrument makers in the 1980s, bringing new technology and marketing 

strategies with them.402 Perhaps such a phase of what he has dubbed “transectorial 

innovation” between the gaming industry and the music industry is upon us today?  

 As these examples reveal, the technologies used to interact with digital technology are 

changing rapidly, and they will continue to do so. As I have shown in this thesis, we are 

currently stuck in a kind of feedback loop when it comes to the continuous development of 

interfaces––searching back and forth between different media in order to find the interface 

that is at once practical, intuitive, and familiar. Today, software interfaces that in the 

beginning was modeled after hardware designs are now being appropriated back into new 

hardware interfaces; and new user-interaction schemes are thus feeding back into this loop, 

and the process of remediation thus takes new directions. Or, perhaps the relationship 

between old and new media is not simply based on remediation any longer, but also 

accumulation, as interfaces and user-interaction schemes continue to converge in software. 

What new forms of musical practices will emerge in the coming years? How will the 

relationship between software and hardware be configured? Will the sets of practices 

appropriated from the use of classic hardware samplers continue, and if so, how will they be 

articulated? If not, what new kinds of interfaces and sets of practices will become important? 

The answers to these questions are yet to be determined. In any case, if there was a need for 

                                                
399 D’Errico, 2016: 156. 
400 Bell, Hein, and Ratcliffe, 2015. 
401 D’Errico, 2016: 165. 
402 Théberge, 1997: 63. 



 109 

talking more plural about digital sampler interfaces in the past, it will become even more 

important in the future. 
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Appendix: 

Illustrations 

 

Figure 1 E-mu Emulator advertisement from Contemporary Keyboard Magazine May 1981. Courtesy of the Retro Synth 
Blog, published October 12, 2009, accessed October 21, 2016, http://retrosynthads.blogspot.no/2009/10/e-mu-emulator-

contemporary-keyboard.html. (Emulator, 1981b). 
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Figure 2 The Fairlight CMI Series 1. Screenshot from official sales brochure. Accessed October 21, 2016, at 
http://egrefin.free.fr/eng/fairlight/cmi1ads.php. 

 

Figure 3 Ensoniq’s Mirage. Courtesy of Music Radar, 2015. Accessed October 21, 2016, 
http://www.musicradar.com/news/tech/blast-from-the-past-ensoniq-mirage-622501. 

 

Figure 4 Roland TR-808. Courtesy of Vintage Synth Explorer, accessed October 21, 2016, 
http://www.vintagesynth.com/roland/808.php. 
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Figure 5 Roger Linn’s Linn 9000. Courtesy of Vintage Synth  
Explorer, accessed October, 2016, http://www.vintagesynth.com/linn/linn9000.php. 

 

Figure 6 E-mu Sp-1200. Courtesy of Vintage  Synth Explorer, accessed October 21, 2016, 
http://www.vintagesynth.com/emu/sp1200.php. 

 
Figure 7 MPC-60. Courtesy of Vintage Synth  

Explorer, accessed October 21, 2016, http://www.vintagesynth.com/akai/mpc60.php.  
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Figure 8 The interface of Cycling 74’s Max 7 software. Courtesy of Cycling74, accessed October 21, 2016, 

https://cycling74.com/products/max/#.WA_Q4OF96Rs. 

 
Figure 9a Propellerheads’ Reason DAW, with NN-19 sampler unit. Screenshot. 

 
Figure 9b Propellerheads’ Reason DAW, showing the “backside” of the virtual rack system, with skeuomorphs of 

interconnected cables and everything. Screenshot. 
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Figure 10 Steinberg’s Groove Agent unit. Screenshot. 

 
Figure 11a Native Instruments’ Kontakt 5 virtual sampler, with the Vintage Organ instrument loaded, simulating an 

Hammond tonewheel organ. Screenshot. 

 
Figure 11b Native Instruments Kontakt sampler, with Alicia’s Keys loaded. Screenshot. 
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Figure 12a Ableton Live’s “Session View.” Screenshot. 

 
Figure 12b Ableton Live’s Drum Rack unit. Screenshot. 

 

Figure 13 Akai’s MPD32 (left) and Native Instruments’ Maschine (right).  
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Figure 14 Ableton’s Push 2. Courtecy of Ableton, accessed October 21, 2016, https://www.ableton.com/en/push/.  

 

Figure 15 Akai’s MPC Touch. Courtesy of Peter Kirn, Create Digital Music Blog, accessed October 21, 2016, 
http://cdm.link/2015/10/akai-mpc-touch-is-an-mpc-with-a-multi-touch-screen/ (Kirn, 2016b). 

 

 
Figure 16 Marcos Alonsos’ SamplR iOS app, screenshot from YouTube presentation: “SamplR for iPad.” SamplR, uploaded 

December 10, 2012, accessed October 21, 2016, https://www.youtube.com/watch?v=SQUrXaDIZNo. 


