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Synthesis V: 
A Model of 

Model-Space, 
Northwest View
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Architectural Models are a ubiquitous medium for architectural thought.  
For such a widespread medium, architectural theory has often neglected to 
critically consider models in lieu of architectural drawings and writings.  
The result is models are often considered ideologically neutral, descriptive 
tools, rather than hyperimmediate generative ones.  This trend has persisted 
throughout the history of western architecture and has intensified recently due 
to our growing reliance on digital modelling tools in the last twenty years.  This 
thesis aims to make the case for physical model as tools of critical architectural 
design, capable of challenging our understanding of architecture through 
their scale, materials, and craft in the same way that drawings challenge our 
understanding of architecture through their projection and choice of media.  
It does so by creating an ‘Architecture of Model Space’ through a research 
creation process that practically explores the foundations of architectural 
model making practice.
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Figure 2 

A Model 
Model-Space
Workspace
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Architectural Model

An architectural model is an autonomous ‘architecture’ that has a referent 
architecture, physical or imaginary.  These architectures are different in 
scale, material, complexity, as well as many other representational and non-
representational factors.  An architectural model can either allude to its 
referent as accurately as it can, or it may obscure it through illusion.  In this 
way, the model is never a true representation, but its goal is to understand 
the referent architecture and the world in which it exists (real or imaginary).  
This definition is based on Annabel Jane Wharton’s definition of model, see 
Chapter 1.1.

Being

With a capital ‘B,’ the Being which is able to, and chooses to, question 
the nature of being. This term comes directly from the writings of Martin 
Heidegger.  In Heidegger’s thought this is any human who chooses to engage 
philosophy and ontology in the way he does.  See Chapter 3.2 for more.

Craft

Any work carried out that involves a practiced and learned skill.  This is 
not limited to any work done by hand, as is traditionally used to limit the 
definition of craft.  See Chapter 6.1 for more on craft and its relationship with 
architecture and Model-Space.

Define

The act of creating boundaries around spaces and concepts.  This creates 
outlines which define the shape of that which is contained within, and 
simultaneously specifies the relationship between the defined space or 
concept and adjacent spaces or concepts.
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Descriptive Model

Models whose primary purpose is to communicate a resolved architecture to 
another person, usually a client, builder, or other design professional.  They 
are usually built to a standard scale which miniaturizes the representational 
qualities of a built environment. See Chapter 1.3 for more.

Digital Space

A virtual space that exists as digital data on a computer or other device.  
This is contrasted with physical space.  See Chapter 4.3 for more on how 
contemporary modelling practices work in digital space, as well as Chapters 
5.4 and 6.4. See Chapters 7.2, 7.3 and 8.4 for more on experiments in Digital 
Space.

Dwelling

To be in a space, to exist. Specifically: to exist in Model-Space through the 
acts of thinking and making simultaneously in physical and imagined spaces.  
Related, dwell on: (phrasal verb) to think, speak, or write on a particular 
subject, usually something negative. Alternatively, to linger, pause, or spend 
time: to remain. See Chapter 3.2 for more on the use of the word ‘Dwelling’ 
throughout this thesis.

Generative Model

A model which is made as a means to explore architectural possibilities 
through an open-ended process engaging with the workmanship of risk.  
Rather than being based on concrete referents, generative models help to 
define and shape their referent architecture. See Chapter 1.3 for more.

Hyperimmediate

When used to describe a medium, it means that the medium is made visible 
as part of the content.  This allows for the role of the medium to be critically 
considered in analysis of the content.  See Chapter 2.3 for more.

Imagined Space

A space that exists fully within the mind of the architect, in which their ideal 
architectural visions reside.  This is contrasted with physical and digital 
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space.  See Chapter 3.1 for more on Imagined Space and Model-Space.

Immediate

When used to describe a medium, it means that the medium is invisible.  
This allows for a direct connection between content and interpreter without 
recognizing the presence of the medium.  See Chapter 2.3 for more.

Making

To form something by putting together things or combining materials: to 
construct, to create. Also, to alter or transform something through the same 
process.  Making is the primary action the architect takes in the physical 
portion of Model-Space, as a component of Dwelling in Model-Space.

Measure

A certain quantity of something, as well as the standard units used 
to measure the size, amount, or degree of that something. Distantly 
linguistically related to the word model. See Chapter 1.1 for more on this 
relationship.

Medium

Any means to communicate ideas, specifically in this thesis, architectural 
ideas.  See Chapter 2 for more on the role of architectural models as mediums

Model

A model is an autonomous agent that has a referent.  A model assumes its 
interpreter’s familiarity with its particular hermeneutic conventions. It can be 
strong or weak, good or bad, honest or dishonest. No model can ever licitly 
make truth claims; nevertheless, good models are epistemic operators that 
work toward a fuller understanding of the world. All models are entangled 
in discourse; they have histories, and they act politically.  Paraphrased from: 
Annabel Jane Wharton, “Defining Models,” in Modelwork: The Material Culture 
of Making and Knowing, ed. Martin Bruckner, Sandy Isenstadt, and Sarah 
L. Wasserman (Minneapolis: University of Minnesota Press, 2021), 3. See 
Chapter 1.1.
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Model-Space

The space in which architectural models exist in their entirety.  It is defined 
as a dual natured space, with components in physical space and imagined 
space.  It is also a highly temporal space, only existing when the physical 
model object and imagined architecture are actively in dialogue with each 
other. See Chapter 3 for more.

Nonrepresentative

Any qualities of an architecture which do not appear in the physically built 
environment, such as light, sound, atmosphere, mood, space, or experience.  
These are subjective qualities.  See Chapter 1.4 for more.

Phenomenological Bracketing

Also called Phenomenological Reduction, Einklammerung, or 
Phenomenological Epoché. An act in which one suspends any received 
knowledge about the world to focus on the experiential, subjective, 
immediate qualities of it.  See Chapter 6.2 for more.

Phenomenology

A field of study within philosophy concerned with consciousness as 
experienced from the first-person point of view.  It values intentional 
experience, directed towards a certain discernable object in reality.  See 
Chapters 3.2, 5.2 and 6.2 for more on phenomenological writings as they are 
related to Model-Space.

Physical Space

Tangible spaces in reality, that can be interacted with by a human through 
their bodily senses. This is contrasted with digital space. See Chapter 3.1 for 
more on physical space and its relationship to Model-Space.

Presence

The act of being in a particular place, space, time, and/or experience.  
Presence is understood consciously and subconsciously through the senses, 
and the body’s relationship to the surrounding space. See Chapter 5.2 for more 
on spatiality and presence.
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Qualia

A term used within phenomenology to refer to the nonrepresentational 
phenomena that phenomenologists seek to understand.  These are qualities 
which can only be measured quantitatively through human experience.  See 
chapter 3.2 for more.

Referent

The subject of a model, or, what a model refers to.  In the case of an 
architectural model, the referent is the full-scale architecture it implies the 
existence of.  This term is used extensively by Wharton in her work defining 
models in general.

Representative

Any parts of an architecture which make up the physical form of that 
architecture, such as walls, floors, columns, windows, or doorways.  These are 
objective features. Representative qualities are usually depicted in Descriptive 
Models. See Chapter 1.4 for more. 

Scale

A system of measurements forming a standard range, with marks at standard 
intervals for consistency.  In architectural models, scale more specifically 
refers to measurements of distance, area, and volume.  This scale, as it relates 
to the body, is used as the primary tool for measuring Model-Space.  See 
Chapter 5 for more.

Spatiality

The effect of a space on actions, interactions, entities, and theories. In this 
context specifically physical space, because of presence in physical space not 
easily replicated in digital space.  See Chapter 5.2 for more on spatiality and 
presence.

Temporality

The state of existing within or having some other relationship with time. 
Furthermore, to have something’s existence strictly defined by its relationship 
with time. See Chapter 3.3 for more on the temporality of Model-Space.
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Thinking

To direct one’s mind towards something; or, to use one’s mind actively in a 
given task. Thinking is the primary action the architect takes in imagined 
(mental) space, as a component of Dwelling in Model-Space.
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Architectural models are one of many media that architects use to design 
and communicate architecture. There are many qualities that separate models 
from other mediums of architectural production, such as drawings and 
writings.  In his book Architecture and Model Building, Alexander Schilling states: 
“The advantage of the model is obvious. The model works in three-dimensions 
and that makes it unique from the beginning.”1  Architectural models engage 
directly with space, the primary medium in which architecture works, allowing 
anyone encountering the model to experience the architecture in ways which 
cannot be depicted as easily through other media.  Despite the power of the 
model, it’s role as a medium for communicating architectural thought has been 
relatively understudied in academia, at least when compared to drawings.2  This 
thesis will examine architectural models, specifically generative architectural 
models, with the intent to argue that they hold great latent potential as tools 
for architectural exploration.

Any discussion on architectural models requires clarification as to what 
exactly a model is, and what type of architectural model will be the focus of this 
inquiry.  Since there is no academically accepted standard for either defining 
or categorizing models, a survey of the multiple and often conflicting ways in 
which they have been defined is necessary.  From this, it is determined that 
models, both general and architectural, are better labelled with ‘descriptors,’ 
that allude towards the role of the model and the content of its referent.  A 
model can be descriptive and/or generative, as well as representative and/or 
nonrepresentative.   Covering this in detail is the subject of the first chapter.

With these terms in mind, we can use them in describing a widely 

1 Alexander Schilling, Architecture and Model Building: Concepts, Methods, Materials (Basel, 
Switzerland: Birkhauser, 2018), 99.
2 This assertion is a large part of Starkey’s argument. It will be elaborated on further in 
Chapter 2.
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observed phenomena in contemporary architectural models: most of them 
are descriptive and representational.  This is no accident, but instead the 
result of centuries of history relegating the model as a lesser medium for 
architectural communication when compared to the critical drawing or text.  
The architectural model, as related by Bradley Starkey in his paper Post-Secular 
Architecture, is often viewed as “ideologically neutral,” compared to drawings 
and texts which are “more consciously and critically understood.”3  Whereas 
architects have found new and fascinating avenues to explore architecture 
through pushing the medium of drawing to its limits of interpretation, models 
have yet to experience the same level of rigorous attention.  Efforts to examine 
the model critically began in the 1980s and 1990s through Deconstructivist and 
post-modern architects, but the subsequent rise of digital models has returned 
us to the status quo of descriptive models. The widespread adoption of digital 
modelling software, acting as metaphorical black boxes, has further reinforced 
this trend.  As such, it is imperative to revisit the power of understandable, 
tactile, generative models in contemporary practice.

To understand how best to use architectural models in a generative, rather 
than descriptive way, we must establish an original idea: the existence of Model-
Space.  This term is used in this thesis to refer to the space where generative 
architectural models operate between the physical reality of the model object 
and the imagined reality of the referent architecture.  It exists only during the 
brief period of time when the physical model and its referent are in dialogue, 
influencing and changing each other through the design process.  The act of 
existing in Model-Space, which this thesis calls ‘Dwelling,’ is comprised of 
Making and Thinking simultaneously, an act which unifies the experience of 
the mind and body in the architectural model.

The use of generative architectural models will be investigated through 
research into the foundational mechanisms by which architectural models 
(and by extension, Model-Space) operate.  First is the use of scale to define the 
relationship between the physical model and its referent architecture, using 
3  Bradley Starkey, “Post-Secular Architecture: Material, Intellectual, Spiritual Models,” in 
From Models to Drawings: Imagination and Representation in Architecture, ed. Marco Frascari and 
Jonathan Hale, Critiques (London, New York: Routledge, 2007), 231.
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level of detail and the presence of the body in relation to the model.  Second 
is the use of materials to define our expectations of the constructability of the 
referent architecture.  In a generative model, the way the model is crafted, and 
the choice of materials affects the resulting referent architecture that emerges 
from the process of making in Model-Space.

With these mechanisms in mind, a series of architectural models will be made 
as part of a research creation process.  These objects will be hyperimmediate, 
generative models created through an iterative process that seeks to explore 
the limits of architectural models as a medium.  Just as paper architecture 
pushed the limits of drawings as a critical architectural medium to explore 
new architectures, this thesis aims to push models as a critical architectural 
medium to explore thought provoking architectures.  This architecture is the 
Architecture of Model-Space, in which the architect dwells in through (re)
interpretation of the foundations of architectural models: scale, materials, and 
craft.  The numerous models created as part of this process are shared in detail 
in Part III.

Many of the ideas contained within this thesis are linked to each other 
non-linearly, in a rhizomatic network of associations and interconnections.  As 
a result, organizing them into a linear form for the sake of an architectural 
thesis has been a challenge.  The text as it exists follows a trajectory from 
abstract to concrete.  The first part discusses the theory behind architectural 
models, Dwelling, and lays the foundations for the discussion of an original 
idea: Model-Space.  The second part investigates Model-Space through the 
mechanisms that it uses: Scale, Materials and Craft.  It explores these as they 
relate to the generative model making process.  Finally, the third part details 
the research creation process undertaken by this thesis, exploring several 
different architectural models, and discussing them in the context of the 
previous research.  

Throughout the first two sections, several parts refer to two key disciplines 
whose work reinforce the research on architectural model making: the history 
of architectural models (Figure 3), and phenomenology.  Rather than include 
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Figure 3

Timeline of the 
Architectural 
Model

these as separate chapters, they are split up and referred to as subsections 
within chapters where their content most readily applies to the main thinking 
on contemporary architectural models.  History is discussed in four sections, 
listed here chronologically: Architectural Models and the Renaissance 
(Chapter 2.1), Modernist Architectural Models and Merzbau (Chapters 6.3.1 
& 6.3.2), Deconstructivists and the Model (Chapter 4.1) and finally, Digital 
Models in Contemporary Practice (Chapter 4.3).  These sections cover almost 
all the historical uses of generative architectural models.  Phenomenology is 
discussed in three sections, used to reinforce their chapters.  The writings of 
Martin Heidegger are discussed in Chapter 3.2 as part of defining Dwelling 
and Model-Space, the concepts explored by Maurice Merleau-Ponty are used in 
Chapter 5.2 in discussing the human body as the means of measuring Model-
Space, and the methods of Edmund Husserl are explored in Chapter 6.2 to 
explain how architects use materials in architectural model making.  

That said, this text is best understood in its entirety.  Just like a complex 
architectural model, one must take the time to be in the presence of a work to 
appreciate it fully.  It takes time to see beyond the superficial interpretation 
of a work, to instead see it critically, as a hyperimmediate object.  It does a 
disservice to this thesis that the work itself has to be presented here in text and 
images, rather than the real physical objects which were created in service of 
the ideas contained in these pages.  The hope is that these depictions of reality 
are evocative enough of their referents that their message can still be read and 
understood.
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1
Defining and Categorizing Models

In the introduction to their Architectural Design issue on architectural models 
in the 21st century, guest editors Mark Morris and Mike Aling state that: “The 
meaning of ‘model’ can range from the loftiest notions of paragons and ideals 
through to the practical operations of gluing cardboard into a 3D form, through 
to the most complex digital constructions.”4  This is a good introduction to the 
massive breadth of roles and forms that just architectural models take.  Beyond 
this, models are used in unique and specific ways across almost all professional 
fields.  For our purposes, an attempt will be made to define ‘model,’ and specify 
exactly what kind(s) of models are the concern of this thesis.

4  Morris, Mark, and Mike Aling. “Scaling Up: The Many Worlds of the Architectural Model,” 
Architectural Design 91, no. 3 (2021), 7.
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1.1
Defining ‘Model’

In her book Models and World Making, Annabel Jane Wharton works towards 
a general definition of model.  She states that “Definitions generally assert our 
ability, through the power of language, to manage some small aspect of the 
world.”5  This sentiment is also echoed by philosopher Martin Heidegger, who 
asserts that: “It is language that tells us about the nature of a thing, provided 
that we respect language’s own nature.”6  It is in this spirit that this thesis 
begins its exploration into what exactly the word ‘model’ means.  If we attempt 
to consult to Oxford English Dictionary for help understanding what exactly a 
model is, we are met with “Nearly fifty pages of single-column entries on 
the term’s uses and etymological variants [which] point in many and at times 
opposite directions.”7  This is less than helpful, so instead we must turn to the 
work of previous authors in exploring the meaning of the word model.

In almost every text that discusses models, whether in general or 
specifically architectural ones, it is standard practice to go over the etymology 
and history of the word.  The English word model can be etymologically traced 
through the French modele, from the Italian modello, all the way to the original 
Latin modulus.  From this Latin original come a variety of English words.  In 
his book Architectural Model as Machine, Albert C. Smith states that: “Modulus 
is the diminutive form of the word modus, which means to measure.”8  From 
the same root comes the contemporary term mode (through Middle French, 
where it was defined as “a collective manner of living or thinking proper to a 

5 Annabel Jane Wharton, Models and World Making: Bodies, Buildings, Black Boxes (Charlottesville: 
University of Virginia Press, 2022), 1.
6 Martin Heidegger, “Building Dwelling Thinking,” in Poetry, Language, Thought, trans. Albert 
Hofstadter, 20. print (New York: Harper & Row, 1971), 144.
7 Martin Bruckner, Sandy Isenstadt, and Sarah L. Wasserman, eds., Modelwork: The Material 
Culture of Making and Knowing (Minneapolis: University of Minnesota Press, 2021). vii.
8 Albert C. Smith, Architectural Model as Machine: A New View of Models from Antiquity to the 
Present Day (Amsterdam: Elsevier, 2004), 62.
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country or age”9).  It is from this word that model still retains its meaning as an 
idealized form, most often seen today in fashion models, and models defining 
standardized industrial products like cars.  This model as mode is rarely used 
in architectural practice, aside from the practice of commercial real estate and 
‘model’ homes. This is the first way of understanding models that falls outside 
the scope of this thesis.  Instead, we will focus on models as measuring and 
defining reality, as Smith does.10 

If the purpose of a model is to measure and define, then what exactly is a 
model measuring and defining?  This question can be answered through the 
language and definitions used by Wharton.  The whole purpose of her book is 
to arrive at a generalized definition of the word ‘model,’ which I have included 
here in full:

A model is an autonomous agent that has a referent (material, ideal, 
conceptual, imaginary, . . .) to which it adverts (mimetically, symbolically, 
symptomatically, inferentially, . . .), but from which it differs in significant 
ways (in its complexity, scale, material, function, way of being-in-the-world, 
. . .). In its relation to its referent, a model is weak or strong, sometimes 
oscillating between the two. A model assumes its interpreter’s familiarity 
with its particular hermeneutic conventions. Although no model can ever 
licitly make truth claims, a model can be good or bad, honest or dishonest. 
A good model is an epistemic operator that works (abstractly, critically, 
ludically . . .) toward a fuller understanding of the world. All models 
have histories. All models act politically. And all models are entangled in 
discourse.11

9 Annabel Jane Wharton, Models and World Making: Bodies, Buildings, Black Boxes (Charlottesville: 
University of Virginia Press, 2022), 10.
10 Smith’s work casts architectural models “as mechanisms for thinking about and defining 
future buildings and cultural issues.” Albert C. Smith, Architectural Model as Machine: A New View 
of Models from Antiquity to the Present Day (Amsterdam: Elsevier, 2004), 62.
11 Annabel Jane Wharton, Models and World Making: Bodies, Buildings, Black Boxes (Charlottesville: 
University of Virginia Press, 2022), 119. An earlier version of this definition was published 
in: Annabel Jane Wharton, “Defining Models,” in Modelwork: The Material Culture of Making 
and Knowing, ed. Martin Bruckner, Sandy Isenstadt, and Sarah L. Wasserman (Minneapolis: 
University of Minnesota Press, 2021), 20.
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Since Wharton spends an entire book constructing this dense definition, 
we cannot address every aspect in detail.  For now, the most important part is 
the concept of models as autonomous, and always relating to a referent.  This 
referent is what is measured and defined by the model.  This general definition 
will be referred to throughout this thesis and interpreted through the lens of 
architectural models specifically. For example, architectural models typically 
refer to a built architecture, whether that is an existing building or a proposed 
project.  How an architectural model refers to that referent is the topic of 
another confusing yet ubiquitous effort: attempting to categorize different 
types of models.  

11
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1.2
Types of Models

Wharton states: “Models take an infinite variety of forms and have 
an infinite range of referents.”12 There is no standard accepted system for 
categorizing models, whether in general or specifically addressing architectural 
models. That is not for lack of trying.  One of the earliest attempts at this was 
proposed by Marcial Echenique in the 1960s. Starkey summarizes his approach 
as defining models in “…three dimensions: what the model was made for; what 
the model was made of; and how the model engaged with time.”13  Each of 
these three dimensions had enough categories and subcategories as to make 
this system dead on arrival.  Despite this, it has become tradition that every 
text on models will attempt to categorize them in some way so that their many 
uses can be described systematically. Books designed as practical guides on 
architectural model making almost always find three or four arbitrary chapters 
to divide their contents by, never using the same system as another.  

Four books on practical architectural model making published in the last 11 
years were consulted throughout this thesis.  They define their types of models 
in the following ways. Chris Mills’ 2011 text Designing with Models: A Studio 
Guide to Architectural Process Models, list Fifteen types divided into primary and 
secondary models (whole building & focused on a components respectively).14  
Arjan Karssen and Bernard Otte’s 2014 guide Model Making: Conceive, Create 
and Convince uses only three general types: draft scale model, design scale 

12 Annabel Jane Wharton, “Defining Models,” in Modelwork: The Material Culture of Making 
and Knowing, ed. Martin Bruckner, Sandy Isenstadt, and Sarah L. Wasserman (Minneapolis: 
University of Minnesota Press, 2021), 8.
13  Bradley Starkey, “Post-Secular Architecture: Material, Intellectual, Spiritual Models,” in 
From Models to Drawings: Imagination and Representation in Architecture, ed. Marco Frascari and 
Jonathan Hale, Critiques (London, New York: Routledge, 2007), 232
14  Primary models: Sketch, Diagram, Concept, Massing, Solid/Void, Development, Presentation/
Finish. Secondary: Site Contour, Site Context/Urban, Entourage/Site Foliage, Interior, Section, 
Façade, Framing/Structure, and Detail/Connections.  Criss Mills, Designing with Models: A Studio 
Guide to Architectural Process Models, 3rd ed (Hoboken, N.J: Wiley, 2011).
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model, and presentation scale model.15  Nick Dunn’s volume from the same 
year, titled Architectural Modelmaking lists four general types: descriptive, 
predictive, evaluative, and explorative.16  This system works well, but there are 
some overlaps between the final three categories in the opinion of this thesis.  
Most recently, Alexander Schilling’s 2018 guide Architecture and Model Building: 
Concepts, Methods and Materials uses three types like Karssen: Concept Models, 
Working Models, and Presentation Models.17  Later he also divides models again 
into eight types based roughly on the scales that best suit their representation.18 
These are included for the benefit of the reader in understanding the insane 
confusion and disagreement in existing contemporary literature when it comes 
to categorizing architectural models.

Texts that ask why we make models, rather than simply explaining how, take 
a more nuanced approach.  Smith’s more theoretical study of the architectural 
model does this by introducing us to mathematical, analog, qualitative 
and engineering scale models, before rejecting them all and declaring that 
architectural models more closely align with the subjective models of sociology 
and philosophy.19  This dichotomy of scientifically based and humanistic 
models is referred to in Wharton’s book as well. These are likely no more than 
extensions of existing disciplinary categorizations independent of the role of 

15 This is a similar system to one previously used by this thesis: Concept, Design, Descriptive.  
Arjan Karssen and Bernard Otte, Model Making: Conceive, Create and Convince (Amsterdam: Frame 
Publ, 2014).
16 Nick Dunn, Architectural Modelmaking, Second edition (London: Laurence King, 2014).
17 Alexander Schilling, Architecture and Model Building: Concepts, Methods, Materials (Basel, 
Switzerland: Birkhauser, 2018).
18 Landscape and Topographical Models (1:50,000 – 1:5000), Site, Urban Design, and Urban 
Space Models (1:2000, 1:1000, 1:500), Building Models (1:200, 1:100, 1:50), Interior Models 
(1:50, 1:20, 1:10), Façade models (1:50, 1:20, 1:10), Detail Models (1:20 – 1:1), Mock Ups (1:1), and, 
uniquely, The Completed Building (1:1).  
19 Albert C. Smith, Architectural Model as Machine: A New View of Models from Antiquity to the 
Present Day (Amsterdam: Elsevier, 2004), XIX – XX.
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models.20  All of this leads to more questions and confusion than answers about 
the kinds of models that exist.  Wharton agrees with this frustration, noting 
that because models can act as autonomous agents, they “…always either 
exceed or resist the work assigned to them, [therefore] any inventory [of] the 
jobs that they do will inevitably be incomplete.”21  Any attempt to categorize 
models (architectural or not) is a fruitless endeavor in generalization.22

Instead of categorizing models, it is more useful to specify exactly what 
kind of model a given model is by assigning it descriptors.  Throughout this 
thesis so far, we have already begun using descriptors such as ‘architectural’ 
to specify when referring specifically to a model of architecture, rather than 
a model falling into another discipline, or models in general.  In this spirit we 
will be using two sets of opposed descriptors which address the way in which a 
model works with its referent (Descriptive or Generative) and the relationship 
of the content of the model to reality (Representative or Non-Representative).

20 “The scientific model’s complex interactions with its makers, observers, and referents 
in the world are negotiated through a wide variety of recognized media, from robotic data 
collection to scholarly articles … The nonscientific model relates with ease and intimacy to its 
human producers and consumers through a less ordered, but equally complex web of texts, 
narratives, images, objects, and habits.” Annabel Jane Wharton, Models and World Making: 
Bodies, Buildings, Black Boxes (Charlottesville: University of Virginia Press, 2022), 118.
21 Ibid, 19.
22 This thesis was not immune to the seductive lure of categorization as a meant to gain 
mastery over and define models.  Earlier version presented three kinds of models: descriptive, 
design, and concept.  These were defined as whether the information they conveyed was 
solely representative (descriptive), solely non-representative (concept) or a combination of the 
two (design).  This focused on the content of the model, and specifically within architectural 
practice.
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1.3
Descriptive and Generative Models

In defining descriptive and generative models, we will borrow heavily from 
Wharton’s general definition of models from Chapter 1.1.  We will be discussing 
whether the relationship between the model and its referent is weak or 
strong.  In the context of her work, Wharton defines a strong model as one 
that “acts as a dominant subject that determines its weak object.”23  She uses 
the architectural model as an example of this, because it exerts a tremendous 
amount of influence over its referent, the building yet to be constructed.  In 
contrast, weak models act as copies, “subordinate to their archetypes.”24  
Most importantly, she states that “models may shift between their weak and 
strong potentials.”25  In contrast to the example she uses, this thesis argues 
that descriptive architectural models are often weak models, rather than 
strong ones.  This is because whereas Wharton assumes the reference of an 
architectural model is a building, more often the true referent is the design 
drawings that preceded it.

A descriptive model (Figure 6) of architecture is a weak model.  It is 
made based off an existing, fully formed architectural idea for the purpose 
of communicating it to someone other than the architect.  In this case, the 
referent precedes the model.  This describes most architectural models we see 
throughout history, and today.  Even if a model precedes a final built architecture, 
a presentation quality model is built to the specifications of exact drawings, or 
a detailed digital model.  These are the real referents in most cases.

A generative model of architecture (Figure 7) is a strong model.  It is also 
likely based off an existing architectural idea, but rather than attempt to 
replicate it, the model sets up the conditions to explore and discover new 

23 Annabel Jane Wharton, Models and World Making: Bodies, Buildings, Black Boxes 
(Charlottesville: University of Virginia Press, 2022), 12.
24 Ibid.
25 Ibid, 13.
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Figure 7 

Undergraduate 
Studio Sketch 

Model: An 
Example of 

a Generative 
Model.
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possibilities through its modification. In this case, the referent follows from 
the model.  In architectural practice, these kinds of models are the ‘design 
models’ or ‘experimental models’ architects use to explore ideas by passing 
them through the medium of architectural models.  Important to this process 
is that the results are never pre-determined but result from the act of making.  
Generative models hold the most potential to explore and challenge the practice 
of architectural model making, and so they are the primary focus of this thesis.

Although these two descriptors were not used as primary and opposing 
attributes of models in any of the texts I have referred to, many allude to 
this dichotomy with similar language.  For example, Starkey, in his attempt 
to define and categorize models, states: “it is useful to distinguish between 
models that describe aspects ‘of’ something else, and models that act as an 
example or standard ‘for’ something else.  Whilst the former type is limited 
to the representation of reality, the second type has the potential to generate 
reality.”26

26  Bradley Starkey, “Post-Secular Architecture: Material, Intellectual, Spiritual Models,” in 
From Models to Drawings: Imagination and Representation in Architecture, ed. Marco Frascari and 
Jonathan Hale, Critiques (London, New York: Routledge, 2007), 232-233.
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1.4
Representative and 

Nonrepresentative Models
Whether the referent of a model is representative or nonrepresentative 

is not mentioned by Wharton in her inclusive definition of models.  This is 
because we have yet to directly address the powerful ability of models to 
interpret information.  Interpretation of the referent, through the medium of 
the model, is an important role models take as generative models. 

In her paper Modeling Interpretation, Johanna Drucker defines a model as 
representational when the subjects are “surrogates that stand in for an existing 
object, thing or event.”27   On the other hand, she states: “A nonrepresentational 
presentation of a space is a primary expression of experience.”28  This sets 
up a clear dichotomy: representational models are based on quantifiable 
information, whereas nonrepresentational models are based on qualitative 
information.

This is important because regardless of whether the referent of an 
architectural model is representative or nonrepresentative, architectural 
models, as three-dimensional objects, are always representative.29  This means 
that a referent must be interpreted to be realized as an architectural model.  
This practice is often undertaken at the beginning of the architectural design 

27 Johanna Drucker, “Modeling Interpretation,” in Modelwork: The Material Culture of Making 
and Knowing, ed. Martin Bruckner, Sandy Isenstadt, and Sarah L. Wasserman (Minneapolis: 
University of Minnesota Press, 2021), 227.
28 Ibid, 228.
29 While it may be possible to have a nonrepresentative model of architecture by describing 
a building through written words, this almost never happens today in practice.  Historically, 
before architecture as a profession emerged, oral history and written words were the only way 
to convey architectural information.  For more information on this, refer to Wharton’s discussion 
“Index: Medieval Building Model” in Annabel Jane Wharton, Models and World Making: Bodies, 
Buildings, Black Boxes (Charlottesville: University of Virginia Press, 2022), 56 – 72. as well 
as “From Copies to Simulations to Simulacra” in Matthew Mindrup, The Architectural Model: 
Histories of the Miniature and the Prototype, the Exemplar and the Muse (Cambridge, Massachusetts: 
The MIT Press, 2019), 25 – 33.  
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process when architects create ‘concept’ models.  In his book The Architectural 
Model: Histories of the Miniature and the Prototype, the Exemplar and the Muse, 
Matthew Mindrup states that “The term [concept] derives from the Latin 
verb concipere, meaning “to take in,” “to derive/draw from,” or “to catch.” In 
architectural modeling, the concept is an idea or notion about the spatial, 
structural, or formal design of architecture.”30    

Based on these two sets of descriptors, we can use them to label specific 
architectural models to gain a better understanding of different ‘types’.  As 
always, some will act as both descriptive and generative, representational, and 
nonrepresentational depending on their purpose and interpretation.  From a 
quick study of these kinds of models we can see that most architectural models, 
both contemporary and historical, seem to be descriptive and representational 
in nature.  Even when they are built before the referent building, they are still 
made as copies of an existing drawn building.  Why exactly has this practice 
come to dominate architecture?  To answer this, we must investigate the 
history of architecture and the relationship between drawings and models in 
architectural practice.

30 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 205.
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2
Models, Drawings, and Theory

While most professions use models to augment their main mediums of 
output, architecture is unique in that media architects create refers directly 
to their ‘work’ (the finished building).  These are the drawings, models 
and texts through which architects imply the existence of a building.  This 
uniqueness forms the basis for Robin Evans’ essay Translations from Drawing 
to Building, where discusses the ways in which these “intervening media”31 
work in architectural practice throughout history.  Although he focuses mainly 
on drawings, models function in many of the same ways.  This chapter will 
investigate the relationship between drawings and models as mediums of 
architectural thought, beginning with a historical investigation into the 
beginnings of the western architectural canon.  This will uncover the reason 
why architectural models are predominantly descriptive and representative, 
rather than generative and nonrepresentative.  

31 Robin Evans, “Translations from Drawing to Building,” in Translations from Drawing to 
Building and Other Essays, AA Documents 2 (London: Architectural Association, 1997), 155.
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2.1
Architectural Models 
and the Renaissance

Aside from the rapid development of architecture in the last 100 years, the 
most important era of architectural development in the western canon is the 
Renaissance.  During this time, architecture as a profession independent of 
the craftsman was born32, as well as architectural theory and the architectural 
model.  We will briefly discuss this period and its effects on present architectural 
theory and the use of models today.

During the Renaissance, the conditions in the free city of Florence allowed 
for major civic architecture to be designed by competing craftsmen, judged by 
a council of elected citizens.  These craftsmen came primarily from four guilds: 
the scarpellini (stonecutters), orafi (goldsmiths), pittori (painters), or legnaioli 
(carpenters/woodworkers).  Of these the carpenters are the most important 
because they produced almost all the architectural models used during this 
period.33  Due to their ability to convey the most information to the widest 
audience of clients, architectural models became the ideal method for architects 
to present their designs.  These early models were primarily descriptive: used 

32 Wharton elaborates on how Alberti’s call for a preference on drawings and models “…are 
the means by which the architect not only distinguishes himself from the master mason, but 
also removes himself from the messiness of the building site.” Annabel Jane Wharton, Models 
and World Making: Bodies, Buildings, Black Boxes (Charlottesville: University of Virginia Press, 
2022), 75.
33 We know this because of the records of payments other craftsmen/architects such 
as Brunelleschi (a goldsmith) paid to carpenters to build such models.  Carpenters became 
increasingly trusted with all aspect of architectural work, to the point that Brunelleschi’s 
carpenter “…obtained the position of capomaestro for the completion of the Duomo after 
Brunelleschi’s death.” Matthew Mindrup, The Architectural Model: Histories of the Miniature and 
the Prototype, the Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 91.  
For a more detailed account and gorgeous full colour photos of almost all extant Renaissance 
models, see: Henry A. Millon, “Models in Renaissance Architecture,” in The Renaissance from 
Brunelleschi to Michelangelo: The Representation of Architecture, ed. Vittorio Magnago Lampugnani 
and Palazzo Grassi (New York: Rizzoli, 1994), 18–73.
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Figure 9 

Filippo 
Brunelleschi, 
wood model of 
Florence dome 
and side chapels, 
1418–1446. 
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as evidence that the proposed designs could be built at full scale34 (Figure 9).  
Although it is important to know about these models, they are not relevant 
to our discussion on generative architectural models.  The most interesting 
development in the Renaissance to us is instead what was written about 
architectural models.

The Renaissance saw the emergence of new treatises on architecture for 
the first time since Vitruvius’ Ten Books on Architecture.  The first and most 
influential of these was Leon Battista Alberti’s De re aedificatoria. (On the Art of 
Building, 1452).  When writing on the use of architectural models, Alberti is best 
remembered for advocating for the use of plain and simple models to realize an 
architectural idea.35 He also advocated for the use of his simple models as tools 
for solving architectural problems:

“Using scale models examine every part of your proposal two, three, four, 
seven, up to ten times, taking breaks in between, until from the very roots to 
the uppermost tile there is nothing, concealed or open, large or small, for which 
you have not thought out, resolved, and determined, thoroughly and at length, 
the most handsome and effective position, order, and number.”36

Alberti was unique in considering the architectural model as a design tool in 
his era.  In his chapter Models in Renaissance Architecture, Henry A. Millon states: 

34 Brunelleschi used such models to convince his fellow citizens that he could build his 
famous dome without the use of scaffolding.  He also jealously guarded his construction 
secrets, fearing they would be stolen, so the model he made was the only physical evidence 
that his method would work. 
35 “Better than that the models are not accurately finished, refined and highly decorated, but 
plain and simple, so that they demonstrate the ingenuity of him who conceived the idea, and 
not the skill of the one that fabricated the model.” Leon Battista Alberti, On the Art of Building 
in Ten Books 2.1, trans. Joseph Rykwert, Neil Leach, and Robert Travenor (Cambridge, MA: MIT 
Press, 1996), 34.  Mindrup argues that “Arguably no statement in architectural history had a more 
profound effect on the use of architectural models.”  Matthew Mindrup, The Architectural Model: 
Histories of the Miniature and the Prototype, the Exemplar and the Muse (Cambridge, Massachusetts: 
The MIT Press, 2019). 121.
36 Alberti, Leon Battista, On the Art of Building in Ten Books, Translator Joseph Rykwert, 
(Cambridge, MA: The MIT Press, 1988), 33. quoted in Albert C. Smith, Architectural Model as 
Machine: A New View of Models from Antiquity to the Present Day (Amsterdam: Elsevier, 2004), 29.
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“For Brunelleschi and later for Michelangelo … the model was apparently the 
representation of an idea already formed in the mind to serve as a guide for 
workmen in construction.”37  The prevalence of the Renaissance model as a 
purely descriptive tool, as well as misunderstandings of Alberti’s definition of 
disegno in his text have, in Millon’s words: “contributed to the greater attention 
paid to architectural drawings than to architectural models.”38

This is the most significant impact Renaissance thinking had on 
architectural practice to this day, the preference for drawings over models. 
Starkey explains that: “drawings were, in time, accorded a higher intellectual 
status and were therefore of greater strategic significance to architects.”39  This 
was because making models was messy, labour-intensive work.  Drawing, 
in contrast, was clean, conducted in the study, and similar to writing, 
mathematics, and philosophy.40  For this reason, the use of architectural models 
declined to the point at which they were used exclusively as teaching tools by 
the 18th and 19th centuries.41  This preference for drawings as an authoritative 
medium affects the way we design architecture to this day.  The relationship 
between drawings and models will be the subject of our next inquiry.   

37 Henry A. Millon, “Models in Renaissance Architecture,” in The Renaissance from Brunelleschi 
to Michelangelo: The Representation of Architecture, ed. Vittorio Magnago Lampugnani and Palazzo 
Grassi (New York: Rizzoli, 1994), 24
38 Ibid.
39 Bradley Starkey, “Post-Secular Architecture: Material, Intellectual, Spiritual Models,” in 
From Models to Drawings: Imagination and Representation in Architecture, ed. Marco Frascari and 
Jonathan Hale, Critiques (London, New York: Routledge, 2007), 233.
40 Ibid.
41 Mindrup explains that at the core of the École des Beaux-Arts, which dominated western 
architectural standards at that time, was a collection of casts of details and models of 
classical buildings “…to make possible comparative study so that the school’s students could 
take inspiration from them in their own designs.” Matthew Mindrup, The Architectural Model: 
Histories of the Miniature and the Prototype, the Exemplar and the Muse (Cambridge, Massachusetts: 
The MIT Press, 2019), 38.
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2.2
Drawings and Models as Mediums

With the historical origins of architectural theory in mind, we must now 
discuss how drawings and models have been used in architectural practice 
since the Renaissance.  Starkey beings his paper by asserting that “Whereas 
architectural drawing and writing have been subjected to architectural 
theorisation [sic], however, architectural models have tended to escape 
analysis.”42  Many important texts on architectural media and communication, 
such as Robin Evans’ essay Translations from Drawing to Building do not even 
consider the model as a medium worth of study.  Evans’ work writes eloquently 
on the unique power of architectural drawings and how studying them 
critically has led to important developments in architectural thinking.  This 
thesis argues that these same methods can and should be applied to the use of 
generative architectural models.

Evans’ main assertion is that drawing in architecture, as opposed to in fine 
art, has an “enormous and largely unacknowledged generative power.”43 He 
further elaborates:

Drawing in architecture is not done after nature [as in fine art], but 
prior to construction; it is not so much produced by reflection on the reality 
outside the drawing, as productive of a reality that will end up outside the 
drawing.44

This interpretation of the role of drawings in architectural practice places 
them as the source of true, pure architecture.  Starkey concludes from Evans’ 
statements that “Architecture is brought into existence through drawing, 

42 Bradley Starkey, “Post-Secular Architecture: Material, Intellectual, Spiritual Models,” in 
From Models to Drawings: Imagination and Representation in Architecture, ed. Marco Frascari and 
Jonathan Hale, Critiques (London, New York: Routledge, 2007), 231.
43 Robin Evans, “Translations from Drawing to Building,” in Translations from Drawing to 
Building and Other Essays, AA Documents 2 (London: Architectural Association, 1997), 165.
44 Ibid.
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where the subject matter or building exists after the drawing.”45  Even some 
of the more sober practical guides to architectural model making agree with 
the dominance of drawings.  Schilling writes: “Before building [a model] can 
start, there has to be a process of design … In terms of practicality, there must 
be plans or drawings.”46  It is because of the dominance of drawings that they 
have been more critically studied, both by theorists and architects themselves.

Drawings and models, as mediums meant to convey architectural ideas, are 
bound by the limitations of their respective mediums. Drawings are limited by 
their conventions such as: projection systems (orthographic or various kinds of 
perspective), systems of measurement/scale, and the media used (charcoal, ink, 
paint or collage).  Most practical guides on architectural model making see this 
as a disadvantage, holding up models as the superior method of representation 
because they work in three dimensions.  Dunn states: “In order to understand 
architecture, it is critical to engage in a direct experience of space,”47 while 
Schilling says: “The advantage of the model is obvious. The model works in 
three-dimensions and that makes it unique from the beginning.”48  Evans holds 
a different opinion on the limitations of drawings.  He concludes:

In fact they [drawing conventions] were responsible for establishing the 
drawing as a viable medium, allowing the architect to spill his imagination 
onto it, sure in knowledge that much of the effect would travel.49

Rather than seeing conventions and standards as limiting a medium, 
Evans acknowledges that it is at the boundaries that the conditions are best 
for challenging a medium critically and gaining new understandings into the 

45 Bradley Starkey, “Post-Secular Architecture: Material, Intellectual, Spiritual Models,” in 
From Models to Drawings: Imagination and Representation in Architecture, ed. Marco Frascari and 
Jonathan Hale, Critiques (London, New York: Routledge, 2007), 234.
46 Alexander Schilling, Architecture and Model Building: Concepts, Methods, Materials (Basel, 
Switzerland: Birkhauser, 2018), 123.
47 Nick Dunn, Architectural Modelmaking, Second edition (London: Laurence King, 2014), 7.
48 Alexander Schilling, Architecture and Model Building: Concepts, Methods, Materials (Basel, 
Switzerland: Birkhauser, 2018), 99.
49 Robin Evans, “Translations from Drawing to Building,” in Translations from Drawing to 
Building and Other Essays, AA Documents 2 (London: Architectural Association, 1997), 171-172.
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way it can be used. Starkey argues that whereas we consciously and critically 
understand the implications of drawings, models have escaped scrutiny and 
remained neutral media.  He suggests that “architects may be unknowingly 
ordering their view of reality through deceptive and illusory media.”50

For an architectural model to be generative, the architect must fully 
understand the medium of the architectural model they are working in.  If we 
take an architectural model as a given, objective medium, we find ourselves 
making increasingly descriptive models of architectural ideas.  To better 
understand how we perceive (or do not perceive) architectural mediums, we 
must introduce two new terms used to describe a medium’s role as a mediator 
of information: immediate and hyperimmediate.

50 Bradley Starkey, “Post-Secular Architecture: Material, Intellectual, Spiritual Models,” in 
From Models to Drawings: Imagination and Representation in Architecture, ed. Marco Frascari and 
Jonathan Hale, Critiques (London, New York: Routledge, 2007), 236.
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2.3
Immediacy and Hyperimmediacy

Through all the attention paid by architects and theorists since the 
Renaissance on the roles and limitations of drawing as an architectural medium, 
drawings have been portrayed in architectural practice as hyperimmediate.  
The terms ‘immediate’ and ‘hyperimmediate’ in this context are taken from Jay 
David Bolter and Richard Grusin’s book Remediation, as related through Starkey.  
He identifies these as “two strategies towards the perception of mediated 
reality.”51  When a medium conveying information (such as a drawing or model) 
is immediate, it is “perceived as invisible or transparent.”52  This is further 
specified as when the viewer is unaware of the presence of the medium, and 
so, can be in direct contact with the content of that medium.  When a medium 
is hyperimmediate, it’s presence is made evident, and the viewer is forced to 
confront the presence of that medium as well as the content.  

Since models, as discussed earlier, are taken often as neutral, objective, 
descriptive models, our interpretation of them is usually immediate.  The goal 
of this thesis then, is to advocate for the use of hyperimmediate, generative 
models instead of the more widespread immediate, descriptive models.  If a 
generative model is to push the understanding of the model as a medium, it 
must by unapologetically hyperimmediate.  It must be made and thought of in a 
way that fully understands the medium of the architectural model and pushes 
it to the limits of our understanding.  How can we engage in a process that 
allows for these kinds of models to be made?  This requires the architect, as 
the maker of the model, to be fully conscious and present with the model from 
conception to realization.  For direction as to how to engage with architectural 
models in this way, we must imagine ourselves within the model as a medium, 
or dwelling within a Model-Space.

51 Ibid, 234.
52 Ibid, 235.
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Figure 10 
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3
Dwelling in the Medium 

of Model-Space

In this chapter we will be exploring the basis for a dwelling within 
architectural Model-Space.  To do this we must define and clarify what 
we mean by ‘dwelling’ – which itself is a word with many subtly different 
interpretations.  It will become evident that dwelling, in this case, is a specific 
way of describing existence.  This definition will draw heavily on an ontological 
exploration on the nature of dwelling and existence according to the works of 
German phenomenological philosopher Martin Heidegger.  This will serve as 
the basis for the space (Model-Space) in which our specific version of dwelling 
occurs.    From here, this Model-Space will be further defined by its two key 
characteristics.  First, it’s dual nature from straddling the physical world of built 
models and the imagined world of possibilities within the architect’s mind, and 
second, it’s nature as a highly temporal space that exists only when these two 
realities are in active dialogue.
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3.1
The Dual Nature of Model-Space

Starkey, beginning his thoughts on the nature of architectural models, 
states: “Architectural models exist somewhere between the realm of ideas and 
the physical materiality of buildings.”53 Mark JP Wolfe, writing on architectural 
miniatures, agrees: “Although they are objects in the real world, architectural 
models are likewise depictions of imaginary places, ones that often precede 
the real buildings which are made in their image.”54  These thoughts, while 
often mentioned by scholars wiring about the theory of architectural models, 
are not as commonly considered by architects in practice.  Doing so is to 
confront the model as a medium and recognize that it is dual natured: existing 
simultaneously as a physical object, but also as a representation of an imagined, 
often future architecture that exists within the mind of the architect (Figure 11).  
While we have established earlier that all models have this relationship with 
its referent, what makes generative architectural models unique is that they 
often exist as physical objects, and, like architectural drawings, their existence 
precedes their referent.

Physical architectural models exist as real physical objects.  When existing 
in a digital space, architecture is more abstract, but still based on the laws of 
the digital reality it exists in.  This sets architectural models, and the space 
they exist in, apart from abstract models like those used by philosophers.  As 
discussed earlier in Chapter 2.3, architectural models are often immediate, and 
so the ‘objectness’ of the model becomes lost to the referent architecture.  This 
may be acceptable for a descriptive model, however, not so when working in a 
Model-Space with a hyperimmediate, generative model. The architect must be 
consciously aware of the reality of the model as an object, which allows them 

53 Bradley Starkey, “Post-Secular Architecture: Material, Intellectual, Spiritual Models,” in 
From Models to Drawings: Imagination and Representation in Architecture, ed. Marco Frascari and 
Jonathan Hale, Critiques (London, New York: Routledge, 2007), 234.
54 Mark JP Wolf, “Miniature Places for Vicarious Visits: Worldbuilding and Architectural 
Models,” Architectural Design 91, no. 3 (2021): 22–31, https://doi.org/10.1002/ad.2689, 24.
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Figure 11 

The Dual Nature 
of Model Space

to dwell in the both the physical reality of the model and the imagined reality 
of the referent architecture.

Like drawings, as discussed in Chapter 2.2, generative models precede their 
referent, final architecture.  The result is that the Model-Space in which they 
exist becomes a formative, playful realm where architecture is explored between 
concrete physical reality and the ideal imagined realm of the architect’s mind.  
Mindrup argues that “This notion of the model as a vehicle for imaginative play 
is central to its use as a tool for enabling someone to think about a structure 
that is not immediately present.” 55 This notion of experimentation and play 
in Model-Space is only possible with a generative model; a descriptive model 
would be a copy of an already existing design, with no room for such play.  This 
linking of physical and imagined realities through Model-Space is what allows 

55 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 47.
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architectural models to be generative in the first place.

How does an architect exist in this dual natured Model-Space?  A physical 
architectural model cannot be physically inhabited, at least, not at the scale 
of typical models.  At the same time, the architect cannot simply dwell within 
their mind, devoid of contact with the reality of built architecture.  The kind of 
existence architects experience when working on and thinking with generative 
architectural models has no existing term.  This thesis proposes adapting the 
word ‘dwelling’ to refer to this specific existence in Model-Space.  To explore 
this term further, it is necessary to explore the writings of Martin Heidegger 
on Existence and Dwelling, who introduced this term to architectural theory 
through his essay Building, Dwelling, Thinking.   
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3.2
Dwelling and Being

“Dwelling is the manner in which all mortals are on the earth,”56 or, the 
most basic character of Being.  That is the assertion Martin Heidegger makes 
in his essay Building Dwelling Thinking.  To him these three actions are one and 
the same: one cannot engage in one without the others.  Dwelling is a complex 
term, made more complex by issues in understanding and translation between 
German and English.  Dwelling in translations of Heidegger’s work stands in 
for the German term Wohnen.  The translation is rough, because this word has 
a more common use, often closer to the English verb ‘to live:’ for example, in 
the direct translation of the simple phrase: ‘where do you live?’ (Wo Wohnen 
sie?).57  This commonality of the term intended by Heidegger is lost in the use 
of ‘dwelling,’ which in English is a more mystical, archaic term.  This usage 
of the original term is why most architects, interpret Heidegger’s thinking 
on dwelling as strictly related to housing, place and belonging.  Despite this, 
there are additional meanings of dwelling gained in the multiple English 
connotations of the word (Figure 12).

The primary usage of dwelling in English as a verb is used to refer to the act 
of living, inhabiting, or residing in a place.  There is another related meaning in 
English: to remain in place, or to stay, to spend time.58  In this sense, the word 
is also used as part of a still common phrase ‘to dwell on.’  This phrase divorces 
the idea of spending time or remaining from a physical place and opens it to 
the possibility of referring to the acts of writing, speaking or thinking.59  While 
not associated directly with Wohnen, dwelling on an idea, or in a concept like 

56 Martin Heidegger, “Building Dwelling Thinking,” in Poetry, Language, Thought, trans. Albert 
Hofstadter, 20. print (New York: Harper & Row, 1971), 146.
57 Jeff Malpas, “Heidegger, Aalto, and the Limits of Design,” in Suchen Entwerfen 
Stiften, ed. David Espinet and Toni Hildebrandt (Brill | Fink, 2014), 195, https://doi.
org/10.30965/9783846756195_014.
58 “Definition of DWELL,” accessed December 17, 2021, https://www.merriam-webster.com/
dictionary/dwell.
59  Ibid.
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language, is central to Heidegger’s thought.  It is the primary philosophical 
mechanism which he uses to draw connections between building dwelling 
and thinking in his essay.60

This kind of dwelling in/on/with an idea, or imagined space, is central to 
the relationship the architect has with Model-Space.  If building, dwelling, 
and thinking are one and the same has Heidegger proposes, then acts of the 
mind (thinking) and acts of the body (building, or more generally, making) are 
linked together through this state of conscious being.  In this philosophical 
example a way to mediate between the realm of the physical and conceptual, 
the real and imagined.  In this regard, this thesis proposes a modified version of 
Heidegger’s original triad: Making + Thinking = Dwelling (Figure 13).  Making, 

60 Heidegger comments “It is language that tells us about the nature of a thing ... language 
remains the master of man.”  The bulk of his analysis in Building Dwelling Thinking relies on 
studying the origins of his chosen words to demonstrate their historical relationship. See: 
Martin Heidegger, “Building Dwelling Thinking,” in Poetry, Language, Thought, trans. Albert 
Hofstadter, 20. print (New York: Harper & Row, 1971), 144.
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the act of bringing physical things into being, is how the architect exists in 
physical space.  Thinking, the act of bringing concepts and ideas into being, is 
how the architect exists in imagined space.  Dwelling, the act combining these 
two practices of the mind and body, is how the architect exists in Model-Space, 
mediating between these two realms.

The establishment of Heidegger’s concept of Being, by using the word 
dwelling, as central to Model-Space leads us to probe further into his work.  
How does Heidegger seek to measure and define Being, within his own ‘model 
making’ practice?  In his magnum opus Being and Time, he directly calls out 
Phenomenology as the method of investigating the nature of Being.61  This 
is because phenomenology places utmost authority in the experience of the 

61 “With the guiding question of the meaning of Being the investigation arrives at 
the fundamental question of philosophy in general. The treatment of this question is 
phenomenological.” Martin Heidegger and David Farrell Krell, “Being and Time: Introduction,” 
in Basic Writings: From Being and Time (1927) to The Task of Thinking (1964), Rev. and expanded ed 
(San Francisco, Calif.: HarperSanFrancisco, 1993), 72.
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Being, in relation to the world around it, as a method of evaluating the existence 
of that Being. 62  This trust in phenomenon comes from their definition as 
“what shows itself in itself, what is manifest.”63  He refers to this property of true 
phenomenon as a “self-showing,” in that rather than acting as an illusion for 
some other thing, a phenomenon is the most basic form of any given thing.  
This may seem at first to place the mind as secondary to the body in the view 
of phenomenology, but instead it establishes a relationship where sensory 
information, interpreted as Qualia, are what are able to bridge the gap between 
mind and body.  The mind would not exist without such information to guide 
it and make decisions, and the body cannot attain the status of ‘Being’ without 
the interpretation of such information the mind provides.

Qualia is a term used by philosophers to refer to what we have defined 
earlier as non-representational phenomena such as atmosphere, feeling and 
existence. 64  Since this thesis is exploring how architects consciously exist 
within architectural models as a medium for their design practice, and the Qualia 
that surround that experience, our exploration of Model-Space requires the use 
of phenomenological precedents.  In addition to Heidegger’s work discussed 
here, this thesis will also touch on the work of two other phenomenological 
philosophers later in the text.  When discussing Scale in Chapter 5, we will 
discuss the work of Maurice Merleau-Ponty to reinforce the notion that the 
presence of the body defines and measures Model-Space.  When discussing 
Materials in Chapter 6, we will discuss the technique of phenomenological 
bracketing, pioneered by Edmund Husserl, as a method underpinning how we 
interpret materials in architectural models.  For now, with an understanding of 
Dwelling and Being in mind, we must discuss another aspect of Model-Space, 
it’s highly temporal nature.

62 David Woodruff Smith, “Phenomenology,” in The Stanford Encyclopedia of Philosophy, ed. 
Edward N. Zalta, Summer 2018 (Metaphysics Research Lab, Stanford University, 2018), https://
plato.stanford.edu/archives/sum2018/entries/phenomenology/.
63 Ibid, 73.
64 Michael Tye, “Qualia,” in The Stanford Encyclopedia of Philosophy, ed. Edward N. Zalta, 
Fall 2021 (Metaphysics Research Lab, Stanford University, 2021), https://plato.stanford.edu/
archives/fall2021/entries/qualia/.
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3.3
The Temporal Nature of Model-Space

In the introduction to Being and Time, Heidegger posits: “Time must be 
brought to light and genuinely grasped as the horizon of every understanding 
and interpretation of Being.”65  The establishment of Being as concerned with 
a narrow temporal frame, or the frame of existence we perceive, is central 
to setting up Heidegger’s philosophical model of existence.  In Model-Space, 
time has a similar role as a ‘horizon’ for the existence of Model-Space.  Since 
Model-Space can only exist with both its physical and imagined realities, it can 
only ever be fully experienced by the architect that makes and thinks within 
it.  Unless the maker of an architectural model can communicate exactly what 
they were thinking while they were making the model, and what they gained 
from the model, something will have been lost in translation.  This is a major 
part of what differentiates generative models from descriptive models.  

This phenomenon is what Herzog and De Meuron refer to when they 
describe their old generative architectural models as “Just Waste.”  They state: 
“These archived objects are therefore nothing but waste products, since the 
immaterial, mental processes of understanding, learning, and developing 
always have priority.”66  They carefully reveal that they do not see their models 
as works of art, but instead describe them as “lifeless.”  In another interview 
they refer to their models as “like hunting trophies that testify to our hunting 
and exploring instincts.”67  

This view can be further explored by considering the lifespan of architecture 
through generative architectural models (Figure 14).  A generative model exists 
in Model-Space as it is being made and worked on by the architect.  During this 
65 Martin Heidegger and David Farrell Krell, “Being and Time: Introduction,” in Basic Writings: 
From Being and Time (1927) to The Task of Thinking (1964), Rev. and expanded ed (San Francisco, 
Calif.: HarperSanFrancisco, 1993), 60.
66 Ursprung, Philip, and Herzog & de Meuron, Herzog & de Meuron - Natural History, Baden: 
Müller, 2005, 74.
67 Ibid, 192.
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brief time, the architectural model is fluid, and shaped by the dialogue between 
the physical model object and the imagined model in the mind of the architect.  
Once the model is complete, and the architect is finished with their analysis of 
the model, this dialogue is also finished.  From there, the imagined model of the 
architecture is further refined by the architect in dialogue with new drawings, 
models, and even conversations with other architects.  It keeps evolving, but 
the physical model object is left behind.  It becomes a remnant of the brief time 
when it was alive, an architectural fossil.  

There is potential in these architectural remnants to be viewed as works of 
art.  When the generative architectural models of Herzog and de Meuron are 
put on display they are brought back to life by “the special gaze, the creative, 
attentive, sometimes even loving gaze of the interested beholder.”68  They are 
given a new life separate from their original purpose. Despite this, they are now 

68 Ursprung, Philip, and Herzog & de Meuron, Herzog & de Meuron - Natural History, Baden: 
Müller, 2005, 74.
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divorced from their referent and cease to be architectural models.  Because of 
this, generative models revived as art fall outside the interest of this thesis. 

One further implication of this model making process is that it throws 
the identity of the ‘final’ built architecture into question.  Is this just another 
architectural model, but at one-to-one scale?  In a way it is, since while it is 
being built it is in dialogue with the imagined architecture through the more 
complex communication media of contract drawings, specifications, and 
change orders.  The difference comes afterwards.  Unlike previous models, 
where the physical object dies and the imagined architecture lives on, in the 
case of the final building the opposite is true.  The architecture lives on through 
its use by the public, whereas the imagined architecture becomes forgotten as 
the architect moves on to new projects.

Through our discussions of Model-Space, Dwelling, and Being, we have 
defined Model-Space as a realm of existence mediating between the physical 
and imagined realities of architecture.  Mindrup states that: “It is this exchange 
between model, building, and user that makes the signification, simulation 
and projection of architecture possible.”69  This exchange is limited by the 
brief temporal window where a generative architectural model is open to 
influencing and being influenced by the architect.  Dwelling, as an extension 
of Being, is the main method by which the architect exists in Model-Space 
through Making and Thinking.  How do generative architectural models allow 
for this Dwelling in Model-Space to occur, and how can it push the limits of the 
generative architectural model as a medium?  To being to answer this question, 
we must examine in detail the recent history and contemporary state of the 
architectural model in practice.

69 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 44.
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Figure 15

Synthesis IV: 
Detail View
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4
Architectural Models in 
Contemporary Practice

The previous chapter establishes a unique view of Model-Space and its 
relationship to generative architectural models.  While it cites the contemporary 
practice of some architects, it is important to note that the vast majority of 
architectural models in practice are descriptive presentation tools, rather than 
generative design tools.  As we established earlier in our discussion on models 
and drawings in Chapter 2, this balance is the historical norm.  In this chapter 
on architectural models in practice, we will be discussing recent exceptions 
to this historical trend.  We will explore how the work of two Deconstructivist 
architects pushed our understanding of architectural models into new realms, 
recent interest in physical architectural models because of the rise of digital 
models, and finally, the implications of digital modelling methods on present 
architectural practice.
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4.1
Deconstructivists and the Model

In the last few decades of the 20th century, a loose movement of architects 
emerged which came to be known as the Deconstructivists.  Unlike previous 
modern movements which were well defined and coordinated, the term was 
used to link together several architects brought together by Philip Johnson 
and Mark Wigley in 1988.  To them, Deconstructivism was a new movement 
that borrowed from the methods of Russian Constructivism and used them 
to challenge and interrogate modern architectural form and practice.70  Each 
architect challenged architecture in unique and interesting ways.  Most 
importantly, the timing places these architects at the beginning of the 
digital revolution in architecture, and so their work informed the genesis of 
contemporary digital practice.  Here we will briefly examine the work of two 
prominent architects: Peter Eisenman, and Daniel Libeskind.

4.1.1 Eisenman: Post-Humanist Houses to Form*Z

Peter Eisenman worked with architectural media in an interesting way 
by blending drawings and models through diagrammatic explorations.  Up 
until this point we have considered architectural models to be physical, 
spatial creations, but drawings can act as spatial models as well.  Drawings 
using parallel projection, such as Eisenman’s house diagrams (Figure 16) can 
be considered to “operate more as models than pictures, as parallel projection 
has greater fidelity to the object than to the visual perception of the object.”71  
Eisenman himself refers to his diagrams with language like that surrounding 
traditional models, sharing that: “the diagram acts like a surface that receives 
inscriptions from the memory of that which does not yet exist - that is, of the 

70 Philip Johnson and Mark Wigley, Deconstructivist Architecture: The Museum of Modern Art, 
New York (Boston, Mass. : Little, Brown and Company; Distributed by New York Graphic Society 
Books, 1988).
71 Hilary Bryon, “William Farish’s Devices and Drawings,” in Modelwork: The Material Culture 
of Making and Knowing, ed. Martin Bruckner, Sandy Isenstadt, and Sarah L. Wasserman 
(Minneapolis: University of Minnesota Press, 2021), 64
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potential architectural object.”72  Recall Smith’s definition of the architectural 
model as “a mechanism for developing definition, mediating between perceived 
chaos and human designs,”73 written only four years after this statement of 
Eisenman’s.  By bringing models and drawings together through diagramming, 
Eisenman was able to critically examine the model through the same lineage 
that has been examining drawings since the Renaissance.  

72 Peter Eisenman, ed., Peter Eisenman - Diagram Diaries, Repr (London: Thames & Hudson, 
2001), 32.
73 Albert C. Smith, Architectural Model as Machine: A New View of Models from Antiquity to the 
Present Day (Amsterdam: Elsevier, 2004), 64.

Figure 16

Peter Eisenman, 
House III: 
Concept, 1971
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Figure 17

Peter Eisenman, 
Virtual House: 
Diagrammatic 

Model, 1987
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Eisenman’s work with models did not stop with diagramming.  He took an 
active interest in how cutting edge emerging digital technologies could explore 
the limitations of drawing, diagram, and model.  Architecture’s first set of 
digital tools came in the form of AutoCAD and similar drafting software.  These 
were descriptive ‘models’ (in the general sense) of the analog drafting board 
architects were used to.  Starting in 1984, Eisenman worked with Christos 
Yessios, a CAD researcher dedicated to developing a digital platform that allowed 
architects to design intuitively in three-dimensions.74  Eisenman’s “algorithmic 
logic”75 in architectural design (Figure 17) was, according to Yessios, a “definite 
influence”76 on the refinement of what would become Form*Z.  Unlike previous 
drafting software, Form*Z was designed as a software environment allowing 
for pure spatial experimentation, to the point that it became adopted in other 
industries as a general 3D modelling software.  The importance of Eisenman’s 
influence in the development of such software will become more evident when 
this thesis discusses the implications of digital software in architectural design 
later in this chapter.

4.1.2 Libeskind: Allegory and Criticism

Whereas Eisenman’s diagrams/models were plainly representative 
in nature, Daniel Libeskind’s early models were allegorical.  Through the 
creation of his Three Lessons in Architecture (Figure 18), Libeskind used models 
to challenge architectural practice, which he saw as at its end point.77 In his 
quest to reconcile with this reality, he created models that speak more to the 
nonrepresentational qualities of contemporary architectural practice.  Each 
of these three machines is an allegorical model demonstrating the process 

74 The story of Yessios’ research, and the subsequent creation of Form*Z, is well documented 
in: Pierluigi Serraino, History of Form *Z, The IT Revolution in Architecture (Basel Berlin: 
Birkhäuser, 2002).
75 Pierluigi Serraino, History of Form *Z, The IT Revolution in Architecture (Basel Berlin: 
Birkhäuser, 2002), 39.
76 Ibid.
77 “I believe that architecture has entered its end.  That is not to say that architecture is 
finished, but that architecture has entered an end condition.” (original emphasis) Daniel 
Libeskind, Daniel Libeskind: Countersign (New York: Rizzoli, 1992), 38.
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of reading, remembering, and writing architecture.78  These machines were 
designed around the unique experience of the individual encountering this 
object, the process of them interpreting it, and arriving at an understanding 
as to what it represents.  While not unlike the way typical representative 
architectural models are interpreted, to call this an architectural model (or more 
accurately, a model of architectural practice) pushes the limits of the medium.  
Mindrup writes that these allegorical models “construct a narrative about the 
actual and metaphorical production of humanist architecture.”79  Constructing 
a narrative through models, especially one critical of the practice itself, is part 
of what makes this early work of Libeskind so powerful.  

Deconstructivist architecture, in both Eisenman and Libeskind’s practice, 
probes the limits of architectural understanding, but its shortcoming was that it 
did not often translate into viable architecture at the human scale.  Eisenman’s 
post humanist forms create an architecture for its own sake, while Libeskind’s 
allegorical explorations did not translate completely into his later architectural 
practice.  These architects still contributed immensely to architectural 
theory, including directly preceding the emergence of the academic study of 
architectural models as mediums.

78 “Three Lessons in Architecture: The Machines,” Libeskind, accessed December 5, 2021, 
https://libeskind.com/work/cranbrook-machines/.
79 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 216.

Figure 18

Daniel 
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in Architecture, 

1985 
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4.2
Academic Interest in 
Architectural Models

Coinciding with the new, critical look Deconstructivists were taking at the 
architectural model was a growing interest in architectural models as objects 
worthy of study and aesthetic appreciation.80  In the forward to a 1985 edition 
of Architectural Design focused on the (then new) German Architecture Museum, 
Heinrich Klotz wrote: 

I thought of how much the few remaining models of renaissance 
architecture … meant to us, and how hardly a single original model by a 
contemporary architect like Mies [van der Rohe] had survived.  And I decided 
then to start a collection not only of drawings and plans but also of models, 
as these were the most impressive records of the evolution of a building.81 

This newfound academic appreciation of models soon led to texts beginning 
to consider models critically.  The first such text was Smith’s 2005 book The 
Architectural Model as Machine82 mentioned earlier, followed by conference 
papers, periodicals, and more books increasing towards the present day.  As 
such, most of the academic work that this thesis build upon is incredibly recent, 

80 “…during the 1970s it [architectural models] also began to be perceived as having value as 
an art object in its own right.” Nick Dunn, Architectural Modelmaking, Second edition (London: 
Laurence King, 2014), 18.
81 H. Klotz, ed., Revision of the Modern: The Frankfurt Architecture Museum Collection, Architectural 
Design Profile 58 (London, 1985).
82 Smith writes in the preface to his book: “Interestingly, compared to the subject of 
architectural drawings, little specific research has been done about the meaning of architectural 
models. When one considers the important position scale models have maintained in the 
architectural process for centuries, this seems quite strange. This book attempts to rectify 
this situation by presenting a broad-based discussion of the representational qualities of the 
architectural scale model.” Albert C. Smith, Architectural Model as Machine: A New View of Models 
from Antiquity to the Present Day (Amsterdam: Elsevier, 2004), vii. Writing in 2021 on the recent 
scholarship on models, Mark Morris and Mike Aling state that “Writing on the architectural 
model had its ‘boom’ moment in the mid-2000s,” specifically citing Smith’s book among others. 
See: Mark Morris and Mike Aling, “Scaling Up: The Many Worlds of the Architectural Model,” 
Architectural Design 91, no. 3 (2021): 7, https://doi.org/10.1002/ad.2687.
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with many key texts published in the last five years alone.  While some earlier 
books addressed the long lineage of purely physical architectural models, 
increasingly it has become necessary to address the rise of the digital model as 
taking over this space.  

The presence of digital models in academic discussions of models has 
changed drastically in the last generation.  Smith, writing in 2005, never even 
mentions digital architectural models or fabrication techniques.  By the late 
2010’s, most authors were conceding that digital models were present but must 
be considered as ‘equal but different’ to physical models.  Mindrup writes in 
2019: “a number of digital tools previously relegated to the factory have found 
their way into architectural design schools and practices.”83 By the present 
day, it has become impossible not to acknowledge the ubiquitous presence of 
digital models.  Morris and Aling, in 2021, wrote: “Today architects have come 
to accept 3D-printed and other digitally fabricated models as standard outputs, 
often forgetting their one-time novelty.”84    

83 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 154.
84 Mark Morris and Mike Aling, “Scaling Up: The Many Worlds of the Architectural Model,” 
Architectural Design 91, no. 3 (2021): 7, https://doi.org/10.1002/ad.2687.
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4.3
Digital Models in 

Contemporary Practice

It is impossible to address architectural model making in the 21st century 
without addressing the role of digital models and digital model making tools 
on architectural practice.  Firstly, we can establish that digital models can 
function in a Model-Space just as easily as physical models do.  Since Model-
Space exists between the mind of the architect and a generative architectural 
model object, whether that model exists in a physical or digital space does not 
change our earlier established ways of defining Model-Space (Figure 19). What 
is significantly different are the ways in which that dialogue between architect 

Figure 19
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and model can take place.  Although digital processes are often faster, more 
precise, and cleaner than physical ones, models in digital space exist not as 
fundamental phenomena but as illusions of such phenomena constructed of 
digital data.  These illusions, often in the form of metaphorical black boxes, 
prevent the architect from fully understanding and perceiving a digital model 
in the same way as a physical model.

4.3.1 BIM and Black Boxes

Wharton defines a black box is a system, device, or machine in which one 
“controls its input and uses its output, but doesn’t question the means by which 
the data that is entered is transformed into the result that emerges.”85  Her 
argument is that black boxes are dangerous towards models, because they let 
“model makers and model users lose track not only of their models’ limitations, 
but also their own.”86  The limitations of any model, or model making medium, 
provide the most ripe opportunity for development and experimentation within 
the field they serve.  We established this earlier in our discussion on the use of 
drawings in architecture.  As such, designing architecture through black boxes 
is detrimental to the intent of this thesis, as well as a general understanding of 
the nuances of architecture (Figure 20).

The issue with this is that in 2022, Architectural practice is dominated 
by black boxes.  While all modes of architectural production may be black 
boxes to the inexperienced student, our digital platforms, in particular 
Building Information Modelling (BIM) software, are increasingly black boxes 
to all architects. Early tools, such as Form*Z, were created by and with the 
input of architects and architectural thinkers such as Yessios and Eisenman.  
Today, those who define the tools and practices of architecture are no longer 
architects themselves, but IT professionals, coders, and businessmen who are 

85 Annabel Jane Wharton, Models and World Making: Bodies, Buildings, Black Boxes 
(Charlottesville: University of Virginia Press, 2022), 102.
86 Ibid, 104.
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Figure 20

Architecture 
through 
Models versus 
Architecture 
through Black 
Boxes

either unaware or indifferent to the concerns of architectural practice.87 The 
implication is that increasingly, digital modelling methods are black boxes to 
all architects, and: “…for users for whom BIM is a black box – BIM’s progeny 
may be monstrous.”88

Although Wharton’s scathing criticism of BIM as limiting architectural 
practice in incredibly recent89, it follows on a growing undercurrent of thought 
critical of digital architectural production methods.  In his 2007 book The 

87 Wharton makes specific reference to Autodesk, the dominant provider of CAD and 
BIM software in North America: “…they [Autodesk] are notoriously unwilling to invest their 
enormous profits in making their BIM platform, Revit, better.” Annabel Jane Wharton, Models 
and World Making: Bodies, Buildings, Black Boxes (Charlottesville: University of Virginia Press, 
2022), 108.
88 Ibid, 106.
89 Wharton’s ideas on defining models were published in a 2021 paper, however, her writings 
on BIM were only published in February 2022 (after most of the research for this thesis had 
been completed) in her book: Annabel Jane Wharton, Models and World Making: Bodies, Buildings, 
Black Boxes (Charlottesville: University of Virginia Press, 2022).
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Craftsman, Richard Sennett uses CAD as an example when exploring the 
relationship between handcraft and machines.90  He ultimately concludes 
that relying too much on CAD can impair the knowledge of architects, stating: 
“When the head and the hand are separated, the result is mental impairment.”91  
Mindrup, commenting on digital model making methods, shares similar 
thoughts on the limiting nature of digital methods: “This technique [digital 
fabrication] is hardly useful for an architect whose ideas are still undefined, 
however, and it leaves little room for the designer to continue making changes 
and discoveries during the modeling process.”92  These changes and discoveries 
are exactly what define generative architectural models.  As a result of the 
mechanisms that allow for generative models to be made being limited by 
digital tools, descriptive models have once again become commonplace in 
architectural practice.  Generative models can only exist in contemporary 
architectural practice if we look beyond the digital model, back to physical 
model making methods and forward to hybridized digital/physical methods.

4.3.2 Physical Models in a Digital World

Wharton writes: “BIM has permanently evicted the drafting board from 
the architectural studio; it has displaced sketchbooks and basswood in the 
conceptual work of space making.”93  She admits later that these practices still 
“lurk at the margins.”94 Her statement taps into a widespread concern about 
how rapidly digital methods of architectural production are taking over the 
industry.  It is common to hear architects make statements like: “it would be 
a serious mistake to think it [digital modeling] could replace [physical] models 

90 “The greatest dilemma faced by the modern artisan-craftsman is the machine. Is it a 
friendly tool or an enemy replacing work of the human hand?” Richard Sennett, The Craftsman 
(New Haven: Yale University Press, 2008), 81.
91 Ibid, 52.
92 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 154.
93 Annabel Jane Wharton, Models and World Making: Bodies, Buildings, Black Boxes 
(Charlottesville: University of Virginia Press, 2022), 105.
94 Ibid, 142.
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and drawings entirely,”95 or “physical models will never go away.”96  Why is it 
that physical models still receive such love in our increasingly digital world?  
Schilling gives us a potential reason:

The [physical] model retains its unique selling point that it represents 
the architectural space as a truly three-dimensional object in miniature. 
Physically accessible and touchable. Virtual models will be helpful and are 
a justifiable additional means of representation. But they should be seen 
less as competing and more as acting together in a form of synthesis.97

To understand why physically present and accessible models retain so 
much power over their digital counterparts, we must examine the mechanisms 
by which architectural models, and therefore, Model-Space, function.  This 
thesis identifies three key mechanisms that define the architectural model 
as a medium: Scale, Material and Craft.  These are the mechanisms through 
which architectural models are made, conceptualized, and interpreted.  These 
mechanisms are also present in digital models, however, the ways in which 
architects can work with them are very different than with traditional physical 
models.  These mechanisms  will be explored in depth in the next two chapters.  
These explorations will not only reveal the ways in which architectural models 
as a medium function, but also why digital models lack many properties of the 
physically present model.

95 James Glymph, an architect with Frank Gehry and Partners, LLP. quoted in Criss Mills, 
Designing with Models: A Studio Guide to Architectural Process Models, 3rd ed (Hoboken, N.J: Wiley, 
2011), vii.
96 Ben Damon, an architect with Morphosis. quoted in Ibid.
97 Alexander Schilling, Architecture and Model Building: Concepts, Methods, Materials (Basel, 
Switzerland: Birkhauser, 2018), 197.
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5
Scale

In his book Architecture and Model Building, Alexander Schilling states: 
“This human scale becomes internalized and serves as the point of departure 
for everything to do with architectural design.”98  When looking back to 
Smith’s thinking on the architectural model as a means to measure and define 
architecture, we can assert that the tool by which architecture is measured 
and defined in Model-Space is the human body, through the use of scale.  This 
is achieved most easily through the perception of space, particularly through 
the Being’s presence in space in the case of a physical model.  Since the use of 
standard scales and reference features to establish scale are understood at a 
subconscious level, subverting them can lead to unique spatial experiences, and 
challenge the limitations of the architectural model as a medium. This chapter 
will explore scale as a foundational mechanism of Model-Space, explore the 
practice of two contemporary architects challenging scale in architectural 
models, and conclude with the relationship between scale and digital models.
98 Alexander Schilling, Architecture and Model Building: Concepts, Methods, Materials (Basel, 
Switzerland: Birkhauser, 2018), 37.
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5.1
Scale and Level of Detail

How can a relationship between the physical model object and the imagined 
architecture be established at a certain scale?  Schilling shares that “people do 
not have the experience to relate the model world to reality without points of 
reference upon which to base their perception.”99  In most typical buildings, the 
architect might use common design elements such as doors, windows, or steps 
to establish a scale relationship through level of detail.  Architect and model 
maker Naoki Terada states that “appreciation comes from a visual context, 
so detailing things the human eye cannot or will not pick up is pointless.”100  
Whereas all architectural models must abstract their referent architecture, the 
amount of abstraction is a language which betrays the scale of the model.

If the architecture is unconventional or sufficiently abstract, the only point 
of reference left is the human body itself.  For this reason, architects often use 
scale figures to represent the human body at the scale of the model (Figure 
23).101  These scale figures (sometimes called ‘scalies’) are used by architects 
to imagine their own body in place of the figure. This allows one to perceive 
through bodily memory what it would be like to be in that space.  The architect 
engages both the mind and body to truly Dwell in the referent architecture, 
using the scalar model.  This is the most literal kind of Dwelling one can 
achieve in Model-Space. Not only is this fundamental to the act of making 
architectural models, but “This temporary suspension of treating a model as 
a real representation of reality is a fundamental trait of a playful architectural 
99 Ibid, 155.
100 “About TERADA MOKEI - TERADAMOKEI English,” accessed February 22, 2022, https://
www.teradamokei.jp/en/about/.
101 Although scale figures were used as early as Egyptian funerary models, little evidence 
exists of their use in architectural models before the modern era.  One of the earliest extant 
examples is a model from Germany made in 1860.  Before this, architects endeavored to get 
their clients into their architectural space by either opening up the model itself or using pinhole 
views to provide the illusion of full scale.  See: Matthew Mindrup, The Architectural Model: 
Histories of the Miniature and the Prototype, the Exemplar and the Muse (Cambridge, Massachusetts: 
The MIT Press, 2019), 114.
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imagination.”102  It is essential to the creation of a generative architectural 
model where the architect’s imagination is in dialogue with the architectural 
model in Model-Space.

102 Ibid, 69-70.

Figure 23

The Body is 
the Measure of 
Model Space
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5.2
The Phenomenology of 
Space and Perception

How can we describe this ‘projective’ experience of Dwelling between 
realities that occurs in Model-Space?  To do so we will need to borrow from 
previous writings on how we perceive space, both from architectural thinkers as 
well as philosophers.  This establishes presence as essential to understanding 
space. This is important because the presence of real, three-dimensional 
space is what distinguishes the physical architectural model from its digital 
counterpart, as well as other architectural media.

Gernot Böhme, in his essay Atmosphere as the Subject Matter of Architecture, 
contends that space, not drawings, models and writings, is the primary medium 
of architecture.  He states: “if architecture really does consist essentially of 
the design of space, then it does not belong to the visual arts.  You cannot 
see space.”103  Although we have methods of projection such as perspective 
drawings which can simulate the visual experience of a space, these illusions 
fail to account for presence.  Beings perceive space through many non-visual 
sensory methods: indeterminacy of boundary from binocular vision, physical 
distance through focus and depth cues, and the suggestion of movement 
through space.  Böhme argues that because these methods “do not presuppose 
objective space but are rather inscribed in a void, as it were, they must rely on 
the cognitive subject or, more precisely, on the physical presence of people.”104  
In essence, space can only be fully perceived through presence.

Since presence and perception are the only way to experience space, we 
must turn to the work of Maurice Merleau-Ponty.  His most well-known work, 
the Phenomenology of Perception, built on the work of Heidegger and Husserl, 

103 Gernot Böhme, “Atmosphere as the Subject Matter of Architecture,” in Herzog & de 
Meuron - Natural History, ed. Philip Ursprung, Herzog & de Meuron, and Canadian Centre for 
Architecture, Neuaufl. (Ausstellung Herzog & de Meuron: Archaeology of the Mind, Baden: 
Müller, 2005), 401.
104 Ibid, 405.
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expanding on the exact role the body in Being.105  One such concept useful in 
the perception of architectural Model-Space is his concept of ‘être-au-monde,’ 
or being-toward-the-world.  Merleau-Ponty defined this as a “pre-objective, 
kinaesthetic awareness ... made possible by a preconscious system of bodily 
movements and spatial equivalences ... between the present body and the 
habit body.”106  This is the reason why being physically present in front of a 
model is so important, because that kind of presence allows for a spatial 
understanding unlike what can be achieved in the purely visual media that 
dominate architectural practice today.

Whereas simply experiencing architecture involves taking in the experience 
of a built environment at full scale, Dwelling in architectural Model-Space 
involves a kind of projection of perception.  The relationship between the 
architect’s present body, and their projected ‘habit’ body in Model-Space, 
is scalar in nature.  The ability to exist between scales is central to existing 
between realities, and the body is the primary method of measuring and 
defining that relationship.

105 Ted Toadvine, “Maurice Merleau-Ponty,” in The Stanford Encyclopedia of Philosophy, ed. 
Edward N. Zalta, Spring 2019 (Metaphysics Research Lab, Stanford University, 2019), https://
plato.stanford.edu/archives/spr2019/entries/merleau-ponty/.
106 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 155.
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5.3
Exploring the Limits of Scale:

Flea Folly Architects
Since the scale of an architectural model, as defined by the body’s 

relationship to that scale, is central to understanding it, what happens when 
a specific model challenges that foundational relationship?  The exciting 
possibilities in answering that question has informed the practice of Flea Folly 
Architects.  Flea Folly Architects is a small contemporary architectural practice 
based in London, formed by Pascal Bronner and Thomas Hillier.107  Their 
practice focuses on “the disarming effect of distorting the standard rules of 
architectural scale,”108 often through what we might typically call architectural 
installations.  This designation is not strict, since the work itself is designed 
to challenge the distinction between architecture, installation, and model.  
They accomplish this by transforming “stories into three-dimensional, spatial 
constructs,”109 in a method of narrative as architectural model like the earlier 
examples of Libeskind discussed in Chapter 4.1.2.  

One architectural folly of theirs that is of particular interest to this thesis 
is Earwitness, made in 2015 (Figure 24). It is the final of a series of three models 
that manifest a unique narrative exploration in architecture.  In the case of 
Earwitness, it is based off a 1974 German novella, portraying 50 contemporary 
lives.110  The model is a fictitious village for these 50 individuals, with each 
villager’s ‘folly’ within an arch.  The scale of these follies within the model 
is never certain, as well as the relationship of the human to them.  When 
approaching Earwitness one can look in from a detached viewpoint or enter the 
model itself and experience the village from within (Figure 25).  This use forces 
one encountering the model to make themselves part of it, and in that process, 

107 “PROFILE | FleaFollyArchitects,” accessed January 23, 2022, http://www.fleafollyarchitects.
com/.
108 Pascal Bronner and Thomas Hillier, “Handmade Worlds: Constructing an Inhabitable 
Modelscape,” Architectural Design 91, no. 3 (2021): 48–55, https://doi.org/10.1002/ad.2692, 49.
109  Ibid, 50.
110  Ibid, 52.
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Figure 24

The pure-white 
monolith gives 
the view era 
variety of 
ambiguous and 
strange glimpses 
into its more 
delicate interior, 
attempting to 
capture and 
captivate the 
imagination of 
the observer.
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Figure 25

Once inside this 
hidden universe 

constructed 
of paper and 

card, the viewer, 
now resident, 
is surrounded 

by tectonic 
renditions of 

Elias Canetti’s 
50 characters, 

with the viewer’s 
own head 

forming the 
village square at 

its centre
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confront the reality of this model as an installation, rather than a model of a 
referent ‘village.’  The result is scalarly ambiguous: is this an art installation? 
A model of a large urban scale architecture? Or architecture itself? It in an 
inhabitable space, after all.

The use of scalar ambiguity in Earwitness challenges the limits of the 
architectural model as a medium by drawing attention to the scalar conventions 
we use to separate models, installations, and architecture.  Playing with 
scale in this way is important in the process of making architectural models 
hyperimmediate.  While this play with scale is effective as a real, physical 
object experienced through the presence of the body, can the same be achieved 
in contemporary digital models?

68

Scale



5.4
Digital Scale

When an architectural idea is realized in a digital space, issues come up 
regarding the presence of the architect in that digital space and the projection 
of that space for feedback.  The body, the primary means of measuring Model-
Space, is limited in its ability to perceive space through a digital simulation.  
This is because most digital spaces are viewed from two dimensional screens, 
whether those be computers, tablets, or even phones.111  The ability to move 
through digital space satisfies the needs for measuring space through 
movement as described by Böhme112, but it does not simulate the depth and 
focus needed to complete the picture.  Digital spaces, even if they are perfect 
virtual simulations of three-dimensional spaces, will always fail to convey a 
true sense of space in part if they are mere two-dimensional projections of 
those spaces.

Even if we can solve the issue of projecting digital spaces, there is another 
issue that is related the issues of abstraction mentioned earlier: presence.  
With the technology we have widely available today, the architect can never be 
present in digital space in the same way that they can be present in physical 
space.  Mindrup, on physical models, states: “... these models retain their value 
in the design practice by giving their user the ability to interact with the actual 

111 While this is true in practice now, Virtual Reality (VR) technology promises to allow 
architects to experience digital spaces from a human perspective in three dimensions, by 
projecting stereoscopic imagery directly onto the eyes.  While this thesis recognizes the 
potential of VR, it is not widespread enough be understood in the context of architectural 
practice.  It falls outside the scope of this thesis. 
112 “Indeed, sensing physical presence clearly involves both physical distance from things, 
whether they are oppressively close or very remote, and also spatial geometry, in the sense 
of a suggestion of movement, reaching upwards or bearing downwards.” Gernot Böhme, 
“Atmosphere as the Subject Matter of Architecture,” in Herzog & de Meuron - Natural History, 
ed. Philip Ursprung, Herzog & de Meuron, and Canadian Centre for Architecture, Neuaufl. 
(Ausstellung Herzog & de Meuron: Archaeology of the Mind, Baden: Müller, 2005), 402.
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forms and space(s) of the proposed architecture.”113  One such method often 
used to try and solve the issue of presence is to bring digital space into physical 
space through methods like CNC, 3D printing and laser cutting.  Although 
this is a step in the right direction, they are not perfect replacements because 
“unlike for those models created using rubber tube, Styrofoam, paper, or card, 
the architects are no longer actively engaged in the model-making process.”114  
An understanding of scale, when moving between digital and physical realities, 
can only be achieved through trial and error. 

Just because there are issues surrounding scale in digital architectural 
models does not mean they are useless as architectural tools.  It only reinforces 
the need to use physical models when an acute understanding of space through 
presence and subconscious perception is required.  A large part of being present 
with a physical model is the tactile experience of interacting with it.  The role 
of the hand in making and using architectural models is wrapped up in the craft 
and materials of these models, which will be the next subject of our inquiry.

113 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 154.
114 Ibid, 153.
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6
Craft and Materials

Although scale may be the dominant mechanism through which Model-
Space functions, the role that materials play through craft is important as well.  
Making, as one half of Dwelling, is essential to the effective use of Model-Space.  
When working with generative architectural models, this specifically involves a 
craft process engaging with the workmanship of risk.  This allows for materials 
to guide the creation of architectural models, and their referent architecture.  
The relationship between the materials of these models and their referent 
counterparts can be discussed in phenomenological terms, and specifically 
seen in examples of historical model making practices of modernist architects.  
Finally, there are implications of this relationship on how we consider digital 
models, expanding on what was discussed in Chapter 4.3.
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6.1
Craft and Dwelling in the 

Architectural Model
Architecture and craft have been inseparable since the beginning of western 

architecture in the Renaissance.  In his book Making: Anthropology, Archaeology, 
Art and Architecture, Tim Ingold shares that in time of Alberti, former craftsmen 
such as carpenters, painters and stonecutters “had commonly come to be 
known as architects.”115  This relationship continues to this day, in the way 
that architects consider themselves to move between the worlds of practical 
and theoretical knowledge.  This straddling of mind and body in professional 
practice is what makes the use of generative architectural models an essential 
tool for architectural understanding.

Ingold argues that Alberti’s writings began “the process that ultimately led 
to the professionalization of architecture as a discipline devoted exclusively 
to design as opposed to implementation.”116 Our previous exploration into the 
legacy of the Renaissance and the role of drawings as the primary medium 
of architectural communication (see Chapter 2) reinforce this notion. In most 
cases, the only place architects still get to engage directly in craft is through 
making architectural models.  Although at first it might seem that this is a 
diminutive form of the architect’s involvement in construction, it does not have 
to be.  Schilling states:

Making every architectural model is an experience. The knowledge 
is derived not only from the three-dimensional experience for which the 
model is created. The act of building also contributes to this knowledge. 
What is the sequence? How is the work done on the “model construction 
site”? Just as in everyday practice, the architect, who may also be the 
“craftsman” during the model making phase, works from drawings. A 

115 Tim Ingold, Making: Anthropology, Archaeology, Art and Architecture (London ; New York: 
Routledge, 2013), 49.
116 Ibid, 49.
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miniature, a building in miniature, arises step-by-step from the design117

Given this, it is impossible to oppose the idea that architects still practice 
a craft.  This is even more so true when considering an expanded definition 
of craft such as the one offered by Richard Sennett in his book The Craftsman.  
Sennett contends that “The Craftsman is a more inclusive category than the 
artisan; he or she represents in each of us the desire to do something well, 
concretely, for its own sake.”118  Architects today may be limited to working 
in sterile offices or the controlled workshop but the craft of architecture as 
making is alive and well.  Ingold agrees with this rhetorical question: “On what 
grounds then, if at all, can architecture be distinguished from building or, more 
generally, design from making?”119

The act of making an architectural model composes one half of dwelling, 
based on the Making + Thinking = Dwelling concept established in our 
definition of Dwelling.  There is precedent even in Heidegger’s thought for the 
expansion of building to making.  In Building Dwelling Thinking he states that: 
“dwelling itself is always a staying with things,”120 referring to both buildings 
as well as furniture, tools, and other worldly possessions.  The act of conscious 
making, as a component of Dwelling, is essential to working in our established 
Model-Space (Figure 27).

117 Alexander Schilling, Architecture and Model Building: Concepts, Methods, Materials (Basel, 
Switzerland: Birkhauser, 2018), 145.
118 Richard Sennett, The Craftsman (New Haven: Yale University Press, 2008), 144-145.
119 Tim Ingold, Making: Anthropology, Archaeology, Art and Architecture (London ; New York: 
Routledge, 2013), 59.
120 Martin Heidegger, “Building Dwelling Thinking,” in Poetry, Language, Thought, trans. 
Albert Hofstadter, 20. print (New York: Harper & Row, 1971), 149.
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Figure 27
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6.1.1 Generative Models and the Workmanship of Risk

There is an interesting linguistic connection between models and handwork.  
In Smith’s exploration into the etymology of the word model, discussed earlier 
in Chapter 1.1, he also touched upon another word related to the Latin root 
modus: manner.121  Manner, in this sense, is the “kind, sort, nature, or character 
of a thing,”122 and the word itself comes from the Latin word for ‘of the hand.’  
In the conclusion of his etymological study, Smith reveals that this manner is 
what his architectural scale model machine is measuring and defining.  These 
qualities of an architectural model, measured, and defined by the hand (as an 
extension of the body), further reinforce the role of handcraft in architectural 
model making.  Therefore, the manner in which models are made is central to 
understanding them. 

Descriptive and generative architectural models are made in very different 
manners.  To understand the difference between these two methods of craft, 
we will use David Pye’s concept of the workmanship of risk.  In his book The 
Nature of Art and Workmanship, Pye describes this kind of craft as “any kind of 
technique or apparatus, in which the quality of the result is not pre-determined, 
but depends on the judgement, dexterity, and care which the maker exercises 
as he works.”123  Pye contrasts this with the workmanship of certainty, which is 
when the outcome of a craft is completely pre-planned and determined.  Most 
descriptive models, which are usually built from accurate and refined plans, 
fall under the workmanship of certainty.  The workmanship of risk, however, 
allows the materials of a generative model to guide the form of an architecture 
and help mold it into something that suits its material.    

121 Albert C. Smith, Architectural Model as Machine: A New View of Models from Antiquity to the 
Present Day (Amsterdam: Elsevier, 2004), 66.
122 Ibid.
123 David Pye, The Nature and Art of Workmanship, Revised ed., repr (London: Herbert Press, 
1995), 20.
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6.1.2 Craft Experiments

Early in this thesis, as part of understanding the role of the workmanship 
of risk in craft, I undertook a craft experiment over the course of several days.  I 
was tasked with making something, or many things, from wood.  This material 
was chosen because it was readily available, and I was somewhat familiar 
with ways of working with the material.  Any time I had previously made 
objects from wood, specifically architectural models, I has always engaged in 
the workmanship of certainty.  That is what made this experiment a useful 
exploration into a personal understanding of craft and material.  What emerged 
were two objects: The Hand and The Spoon.  

The Hand (Figures 28 - 29) is an aged dimensional lumber cut-off about two 
feet long.  It was an experimental testbed for woodworking methods. I began by 
carving, sawing, and chiselling into it to get a feel for the material.  During this 
process, I noticed how a depression I had carved in the side of the board was 
perfectly shaped for my thumb to rest inside, as though it was a thumbprint 
made in a much softer material such as clay.  I took this concept further by 
shaping my entire hand print into the board, so that I could comfortably grip it 
naturally.  The result, when gripped, makes the board appear as though made 
of liquid.  This subverts the widely understood solid nature of wood by making 
it appear soft and pliable. 
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Figure 28

The Hand

Figure 29

The Hand, with 
The Author’s 
Hand

78

Craft and Materials



Figure 30
(Top Left)

The Spoon, after 
being cut from 

the bandsaw

Figure 31
(Top Right)

The Spoon, after 
being cut from 

the bandsaw, 
disassembled.

Figure 32
(Bottom Left)

The Spoon, 
carving

Figure 33
(Bottom Right)

The Spoon, 
gouging
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Figure 34 

The Spoon, with 
The Author’s 
Hand

The Spoon (Figures 30 - 34) is a simple, wooden spoon.  Although not 
technically satisfying the requirements of “letting the material speak to me,” 
I was compelled to try making a spoon after reading an M.Arch thesis which 
examined the link between digital and physical craft practices.124  As part of 
their thesis, A total of ten wooden spoons were carved by hand.  Although 
not completely made without a plan, the simple goal of ‘make a spoon’ still 
allowed for a great deal of experimentation and learning about the effects of 
wood grain on carving and shaping wood.  

What connects these two experiments is the role that the hand played in 
their manifestation.  The connection is most literal in the first since the shape 
of my hand became the template for the final form.  In the case of the spoon, I 
still used my hand to feel the shape of the handle and judge how it needed to 
be further shaped, as well as judging the thickness of the spoon’s head so I did 

124 Matthew Peddie, “Carving Away: An Inquiry into the Act of Making” (Master Thesis, 
University of Waterloo, 2010), https://uwspace.uwaterloo.ca/handle/10012/5590?show=full.
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not carve too close to the other side.  What is most important is that my mind 
could not explain all the subtleties of handwork that I was learning through 
this process.  Instead, this knowledge, was kept in my hands, and can only be 
brought back through repeated handwork (Figures 35 - 36).  This process is 
explained well by Sennett:

The hands have had before to experiment through touch, but according 
to an objective standard .... The hands thus establish a repertoire of learned 
gestures. The gestures can be further refined or revised within the rhythmic 
process that occurs in, and sustains, practicing.125

This kind of knowledge is embedded in all who practice craft but cannot be 
understood or transferred through the mind.  This is knowledge of the body is 

125 Richard Sennett, The Craftsman (New Haven: Yale University Press, 2008), 178.

Figure 35

Carving the 
Spoon
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similar to the knowledge of presence essential to using the body as a means to 
measure Model-Space through spatial experience.  In handcraft, the hand, as 
part of the body, is sufficient to establish this relationship.  In architecture, as 
well as architectural Model-Space, the full body, and a scaled relationship to it, 
is required.  

In addition to reinforcing the presence of the body in architectural Model-
Space, these experiments also gave me new understandings into the qualities 
of wood as a material.  Although these objects were made an imagined at a 1:1 
scale, my architectural mind began to see how the many properties of wood: 
it’s grain, colour, texture, and others could be used to represent architectural 
space.  The role of materials in generative architectural model making is as 
important as the role of craft.

Figure 36 

Measuring the 
Spoon
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6.2
Phenomenological Bracketing

Central to any process of physical making are the materials that are used.  
While there needs to be a general understanding of the best use of certain 
materials that spans all material-based craft, architectural model making is 
unique in that materials are more than just their corporeal form.  Just as an 
architectural model has a referent architecture that it implies the presence of, 
so too the materials of the model have referent materials or assemblies as part 
of that larger referent architecture.  Therefore, any material in an architectural 
model exists as both a real, physical material, and a representation of another 
different material.

The practice of consciously understanding and perceiving the dual realities 
of a material in this situation falls under the phenomenological practice of 
‘bracketing.’  Also called Phenomenological Reduction, Phenomenological 
Epoché, or Einklammerung, bracketing was first described by the philosopher 
Edmund Husserl.  Husserl is regarded as one of the principal founders of 
phenomenology as a method of philosophical investigation.126  Although 
Husserl and Heidegger’s lifetimes overlap, most of Husserl’s key writings were 
published before Heidegger, and so played a major influence on his thinking.127  
Later phenomenological philosophers such as Maurice Merleau-Ponty, whose 
work was discussed in Chapter 5.2, built upon and use the tools of Husserl and 
Heidegger, including phenomenological bracketing.  

The practice of phenomenological bracketing challenges the Being to 

126 Christian Beyer, “Edmund Husserl,” in The Stanford Encyclopaedia of Philosophy, ed. Edward 
N. Zalta (Metaphysics Research Lab, Stanford University, 2003), https://plato.stanford.edu/
archives/win2020/entries/husserl/.
127 “The following investigations would not have been possible without the foundation laid 
by Edmund Husserl; with his Logical Investigations phenomenology achieved a breakthrough.” 
Martin Heidegger and David Farrell Krell, “Being and Time: Introduction,” in Basic Writings: 
From Being and Time (1927) to The Task of Thinking (1964), Rev. and expanded ed (San Francisco, 
Calif.: HarperSanFrancisco, 1993), 85.
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Figure 37

Phenomenological 
Bracketing as 
Model Making 
Practice

suspend any knowledge, judgement, or preconceived ideas about the world, 
to “examine phenomena as they are originally given to consciousness.”128  This 
practice encourages not only suspension of given history and context of an 
object, but also the way in which one experiences it.  For example, it does 
not matter whether one experiences an architecture through direct sensory 
perception, through a representational medium such as photos, videos, or 
models, or even solely through memory, imagination, or hallucination.  What 
matters is the content of the experience itself.

The experience of temporarily suspending judgement about an object 
is used every day in practical model making (Figure 37).  Mindrup describes 
bracketing as “the first act of a modeller with their modelling materials.”129  
Further to this:

When a modeler “brackets” a modeling material, they cease to know 
it as a board of wood or piece of card, viewing it instead as a longitudinal, 
stiff mass of dry organic fibers having a unique weight and ability to 
transform. On the basis of these conditions, the modeler will approach their 

128 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 235.
129 Ibid, 235.
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materials with an initial suspension of judgment by asking ‘what if?’ and 
will speculate on whether a particular material is suitable for describing 
some aspect of an existing or proposed structure at diverse scales, levels of 
detail, or intelligibility.130

This willing partial suspension of reality, this play between worlds is what 
allows architectural models to exist in Model-Space.  It places prime importance 
on things and their interpretation.  This phenomenological primacy on things 
is part of the reason why Maurice Merleau-Ponty described Husserl’s process 
as a “return to things.”131  In returning to the things, materials, of architecture 
and its models, we must explore what relationship these materials have to the 
architecture they make up.

130 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 3.
131 Ibid, 235.
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6.3
Materials and their Architectures

The manner in which architectural models have been made has only ever 
seen radical shifts with the introduction of new materials in architectural 
model making.  We have already established with our investigation into 
phenomenological bracketing that the theoretical use of materials as scalar 
representatives of architectural assemblies is central to architectural model 
making.  It is the ability to playfully and creatively suspend reality around 
materials that allows for them to be imagined as architecture. These examples 
“testify to the importance of a specific modeling material as an appropriate 
medium for both the conception and also the description of architectural 
ideas.”132

The materials chosen for a specific architectural model, based on these 
principles, may end up being limited in their use.  Materials lend themselves to 
be used in certain ways, and to go against these natural uses may end up in a 
model that does not effectively convey the intended information.  For example, 
it might be difficult to model an architecture intended to be ‘light and airy’ 
using solid wooden blocks.  Mindrup’s response to this concept is:

It is not that the materials employed will restrain the architect’s 
imagination, but that they are endowed with a vital propensity which 
invites the architect to think about their designs in particular ways.133

What Mindrup is alluding to here is that generative architectural models, 
when made with specific materials and engaging with the workmanship of risk, 
can find new forms through the act of making.  This is the primary mechanism 
through which the dialogue between physical and imagined halves of Model-
Space takes place.  In preparation for a study on different model making 

132 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 160.
133 Ibid, 157.
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techniques and practices, A chart was put together listing a wide variety of 
common materials used in architectural model making (Figure 38).  They are 
organized based on the kind of ‘ideal form’ that these materials lend themselves 
to.  That is not to say that any of these materials cannot be used outside of 
those roles, but they more easily lend themselves to those roles, when used as 
part of a model making process that engages with the workmanship of risk.

There are some material types in this chart which were heavily informed 
by historical uses of generative architectural models, specifically by modern 
architects.  Using new materials, both in full scale architecture as well as 
architectural models, caused several concurrent trends in model making to 
emerge around different kinds of architecture.  We will discuss the impact 
of paper models on the architecture of volume, Plasticine models on the 
architecture of mass, and found object model making on an expanded 
understanding of what architectural form can be.

6.3.1 Modernist Architectural Models: Solid & Void

After the explosion of architectural models in the Renaissance, their use 
dwindled in subsequent centuries due to the emphasis placed on drawing as 
the primary medium of architectural production.  This trend suddenly and 
abruptly changed in the early 20th century, when there was an explosion of new 
model making practices coinciding with multiple revolutions in architectural 
design. This rebirth occurred independently in several areas in different ways.  

First was the introduction of paper and cardboard models. They were a 
clean, fast, and simple way to test out architectural ideas in three-dimensions 
without the wood and plaster typically used for models at the time.  This was 
first advocated for in architectural publications in the English-speaking world, 
but soon spread throughout Europe.  Working in the thin planes of paper allowed 
for exploration into architecture as volume, rather than mass.  Cardboard 
models quickly became associated and adopted by European Modernism.134  

134 Mindrup states that although many made the connection between the International Style 
and cardboard modeling techniques, several modern architects still made models from plaster. 
Many modeling techniques such as clay, wood, plaster and cardboard were used concurrently.
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The new architecture they were proposing also broke from the mass-based 
tradition of masonry design and explored architecture as volume using steel, 
glass, and other new material technologies (Figure 39).  The practice of making 
quick paper models remains common in contemporary practice and is still the 
fastest and cheapest way to quickly model architectural ideas.

Parallel to this development was the invention of Plasticine, and it’s adoption 
by architects of the German avant-garde in the 1920s.  Clay had always been 
an option for architects, famously used by Michelangelo, but Plasticine was 
non-drying, allowing for more design freedom and less mess.  Plasticine was 
used to explore organic, three-dimensional forms that could not be imagined 
through traditional orthographic drawing (Figure 40).  German expressionist 
architect Wassali Luckhardt described his generative experience with such 
model making:

One lays pencil and ruler aside, takes clay or Plasticine, and starts to 

Figure 39
Le Corbusier, 
Sketch model 
of Carpenter 
Center, 1961.
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knead right from the beginning, immediately and uninfluenced, and one 
will be astonished by the unformed clumps that are seen on the modeling 
table, and that have none of the nice proportions from the drawing table. 
But one will notice to one’s astonishment that the light plays in these forms 
and that an air space surrounds this form. One will see by continuing the 
work, how these forms grow into the air space and, on the other hand, 
surround and enclose it.135  

This is an early example of ‘form-finding,’ the practice of allowing the 
model material to define an architecture through its material properties.  The 
practice of form finding through generative architectural models has its own 
long history, from the hanging chain models used to experiment with arched 
structures by architects such as Antoni Gaudí,136 through the lightweight 
135 Wassali Luckhardt in Vom Entwerfen (On Design), 1921. quoted in: Matthew Mindrup, 
The Architectural Model: Histories of the Miniature and the Prototype, the Exemplar and the Muse 
(Cambridge, Massachusetts: The MIT Press, 2019), 140.
136 Ibid, 182-183.

Figure 40

Hermann 
Finsterlin, Study 
for a House of 
Sociability, 1920.
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tensile structures of Frei Otto137, to modern digital structural simulations.  One 
unique example of architectural form finding worth discussing further is found 
object model making.

6.3.2 Found Object Model Making and Merzbau

At the same time that paper and Plasticine models were avant-garde, the 
experimental practice of found-object model making also arose.  Le Corbusier, 
one of the most famous modern architects, had collection of objets à réaction 
poétique, everyday objects that could inspire architectural forms.138  One well 
known example is how a crab shell inspired the form of the roof at the Chapel 
de Ronchamp.  The use of non-architectural objects to generate architectural 
form is an example of the phenomenological bracketing with model making 
materials discussed earlier.  Only once an object can be perceived in this way 

137 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 193.
138 Ibid, 67.

Figure 41

Kurt Schwitters 
Merzbau, 1933
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can it be opened to the kind of free association required of this practice.

One unique modernist architect/artist that mastered this technique was 
Kurt Schwitters139.  Schwitters experimented with this method through what 
he called Merz art/architecture.  The word Merz was a “nonsense word,”140 
but to Schwitters it “denoted his artistic transformation and reassemblage of 
discarded man-made and found materials into new matrixes.”141  This process 
involved removing the immaterial ideas that corrupt an object (cultural 
baggage, preconceived interpretations), and returning it to pure physical form.  
Using this method, he made several architectural models such as Haus Merz, 
and transformed his own apartment into a Merz building, or Merzbau (Figure 
41).  

Schwitters’ dematerialization of the everyday is the ultimate use of 
phenomenological bracketing for architectural materials.  By opening the 
palette of materials for an architectural model to any physical object in 
existence, the possibilities become endless.  Subsequently, once an object is 
chosen, the physical constraints of its form become the creative limitations 
that allow for effective generative model making through associative thought. 
It is the combination of infinite possibilities with finite prompts from material 
reality that allow found object model making to be so effective.  This balance 
between creative freedom and constraint become important as we turn our 
attention to the effect of digital models and model making methods on craft 
and materials.

139 Mindrup writes extensively on Schwitters and his work; Schwitters was the subject of 
Mindrup’s doctoral dissertation and several subsequent publications.  
140 Elisabeth Thomas, “In Search of Lost Art: Kurt Schwitters’s Merzbau,” Inside/Out; a MoMA/
MoMA PS1 Blog (blog), July 9, 2012, https://www.moma.org/explore/inside_out/2012/07/09/in-
search-of-lost-art-kurt-schwitterss-merzbau/.
141 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 213
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6.4
Digital Craft & Materials

In previous chapters, we explored the importance of the role of the hand 
and body in a physical model making process.  The disconnect between the 
hand and the mind in a digital process of model making creates issues for the 
architect (Figure 42).  This relationship in CAD work specifically was the subject 
of a short investigation by Sennett, mentioned earlier in Chapter 4.3 when 
discussing black boxes.  He made sure to emphasize he saw the relationship as 
“more complicated than hand versus machine,”142  elaborating: “Skill is a trained 
practice; modern technology is abused when it deprives its users precisely 
of that repetitive, concrete, hands-on training.”143  The value of this kind of 
slow, repetitive training to create embedded, bodily knowledge was observed 
firsthand through the craft experiments shared earlier in this chapter.  

Simulation, which is what digital work largely consists of, is inferior to the 
tactile stimulation that Sennett upholds as the primary value of handwork.  
All the benefits of model making, specifically the Dwelling that takes place in 
Model-Space, rely heavily on the presence of the architect in space and the use 
of their body and hands to measure and define their work.  In this sense, digital 
CAD and BIM environments as they exist today present a poor simulation of 
this phenomenological work environment.  The involvement of the body and 
hands end at the keyboard.  Beyond that, their inputs are taken as abstract 
keystrokes, to be interpreted by the mind of the computer beyond the direct 
bodily influence and understanding of the architect themselves.  Digital tools 
as black boxes inhibit the kind of deep understanding of material that can only 
be attained through tactile interaction and handcraft.

142  Richard Sennett, The Craftsman (New Haven: Yale University Press, 2008), 44.
143 Ibid, 52.
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7
Concept Models

These three concept models were created as part of a research creation 
process aimed at creating an architecture informed by the academic exploration 
of Model-Space, and to document extensively the process of working in Model-
Space.  Scale creates a scalarly ambiguous space using abstract geometry, 
scale figures to aid interpretation, and the inclusion of elements to be used 
at the full human scale.  Slag Balloon subverts our expectations of materials, 
and their referent full scale uses through an impossible construction.  Model-
Space Machine builds on the explorations from the first two and ‘spatializes’ an 
allegorical machine into architectural space.
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7.1
The Research Creation Process

After thoroughly researching and defining architectural models, the 
phenomenological explanations as to their effectiveness, and establishing 
the need for hyperimmediate generative models in design practice, this thesis 
aims to explore these findings by making a series of architectural models.  
This research creation process attempts to engage with Model-Space directly 
through Making + Thinking = Dwelling.  This kind of practical experimentation 
is designed to provide greater insights into how Dwelling in Model-Space helps 
generate architecture, more so than academic research and writing alone.

Since the focus of this thesis is the process itself, the content of the model 
making process must reflect that emphasis on architectural model making.  
To that effect, it was decided that the ideas explored throughout the research 
would form the basis of the architecture to be explored.  The research creation 
process would mirror a typical design process: beginning with pure ideas (in 
textual form), moving into diagrams (two dimensional, visual representations 
of these ideas), then into concept models (spatial representations of these ideas, 
though not necessarily architectural), and finally into proper architectural 
models (Figure 45).

Throughout this process, it is important that the architectural ideas are 
developed as much as possible using models rather than drawings or writings.  
Since the imagined reality of Model-Space, which exists only within the mind 
of the architect, has no inherent way of being captured and recorded, drawings 
and journal entries have been used to document its development.  In addition 
to this, photos and video timelapses are used extensively to document the state 
of the generative architectural models throughout the process.  The result is in-
depth documentation of Model-Space throughout the design process.
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The focus of this chapter is on the first set of concept models.  While these 
three models can be classified as generative architectural models, they do not 
seek to depict a realizable architectural space.  They instead playfully explore 
and subvert the mechanisms by which Model-Space operates: Scale, Materials 
and Craft.

Figure 45

The Research 
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Figure 46

Scale
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7.2
Scale

Scale is a small concept model that explores and subverts the use of scale 
as a foundational quality of architectural models (Figures 46 - 48).  It does this 
by depicting an abstract enough space that it can be interpreted at a variety of 
different scales.  It reinforces this interpretation by including scale figures at 
three different standard architectural scales: 1:100 figures in the archways and 
on the roof of the model, a 1:25 figure sheltered under the main mass, and a 1:10 
figure sitting in the middle, with their upper body fully inside the model.  One 
more scale is made present through the size and distribution of the arches: the 
1:1 scale of the human.  These are placed so that they form a comfortable way 
to grasp the model (Figure 47).  

The act of interacting with this model using the hand forces one to confront 
the ‘objectness’ of this model, further reinforcing its scalar ambiguity.  Does 
this model depict a large, multi storey building? A sheltering pavilion? An 
architectural installation? Or is it simply a small object that can be held in one’s 
hand? The answer is all of these, simultaneously.  What is, in reality, an inert 
unchanging object can be four different things without changing, simply by 
playing with scale as our frame of reference for understanding architectural 
models.

Scale embodies the spirit of a generative model by beginning as a case study 
and developing a life and meaning of its own through its creation.  Originally, 
it was based off Flea Folly Architect’s Earwitness discussed in Chapter 5.3.144  It 
took inspiration from the way that the scale of the models within interacted 
with the full-scale human encountering the model.  Since Scale is a small-
scale model of a larger, installation sized model, the ‘full scale’ in Earwitness 
became just one of many small scales within this model.  Even one of the key 
features, the four arches perfectly fitted to the hand, emerged through tracing, 
and cutting the pieces of this model.  What began as a foray into model making 
144 See Figure 87, Thesis Sketchbook 1: Pages 10 - 13 [11], Page 158.
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through the exploration of a case study became an entirely new way of pushing 
the same concepts further (Figure 48).  Additional photos of Scale can be found 
in Appendix B: Additional Photos of Models.

7.2.1 Digital Scale

As a companion to the physical model, a digital version of Scale was created 
(Figure 49).  Rather than simply creating a digital model based on measurements 
from the original, the aim was to replicate the experience of one object existing 
on multiple scales.  This had to be achieved differently than in the physical 
model, since “digital architecture is scaleless.”145  Each scale of the object was 
represented by a different copy of Scale, whose scale was changed in the digital 
realm so that a consistent human viewpoint would identify with one of the 
four scales in each.  These were then placed in a series of spaces so they would 

145 See Figure 87, Thesis Sketchbook 1: Pages 10 - 13 [10], Page 158.

Figure 47
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Figure 49

Digital Scale, 
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1:1 
(Top Left)

1:10 
(Top Right)
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1:100 
(Bottom Right)

be encountered in sequence.146  

Importantly, these copies had to be encountered not through a typical 
digital modelling environment, but through a rendering engine that bound 
the movement through digital space to a virtual human perspective.  This 
increases the immediacy between digital object and the viewer by creating a 
digital analog of the movement through space and perception of distance that 
Böhme discussed as underpinning human perception of space (see Chapter 
5.2).  The result is an experiment that conveys the same sense of scalar 
perception as the physical original, but at the expense of making its own unique 
medium immediate.  Whereas the physical version makes its own existence 
hyperimmediate, the digital version is merely a simulation of the same effect.

146 See Figure 00, Thesis Sketchbook 1: Pages 30 -33 [33], Page 163.
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7.3
Slag Balloon

Slag Balloon is an experimental model that plays with scale and our 
expectations of material (Figures 50 - 53).  It is based on an apocryphal147 tale 
relayed by Vitruvius in his Ten Books on Architecture.  It is the only part of his 
treatise in which architectural models are directly mentioned.  In their studies 
on architectural models, both Mindrup148 and Smith149 share and use it to discuss 
how scale models can both allude to reality while also creating illusions about 
what is possible.

The story tells of a Roman architect who used a scale model of a crane to 
convince the city of Rhodes that he could construct a machine that would lift 
an approaching siege tower over the city wall, rendering it useless.  His scale 
model functioned as described, and it convinced the city to hire him as their 
architect.  Later, when he was asked to construct the full-scale version during 
a siege, he admitted that such a machine could not be made at full-scale, due 
to the structural limitations of the materials he made his model from.  He 
gained the trust of the city because it is often assumed that the existence of 
an architectural model as a real object implies the possibility of its full-scale 
referent.  The lesson is that this is a false and dangerous assumption to make.

Slag Balloon, therefore, is a real object that implies an impossible architecture.  
It is a chunk of Slag held aloft by thin wires over a wooden base, carefully 
balanced so that it stays upright (Figures 50 & 53).  Its form implies that the 

147 I use the term mostly for literary flair to comment on the story’s age and history, not to 
imply that this unequivocally false.  The veracity of this tale cannot be confirmed, since the 
only source for it known to the author is Vitruvius’ Ten Books on Architecture.  Either way, it’s 
truth is not important but instead the lesson it teaches about the use of scale models.
148 Matthew Mindrup, The Architectural Model: Histories of the Miniature and the Prototype, the 
Exemplar and the Muse (Cambridge, Massachusetts: The MIT Press, 2019), 51.
149 In his retelling, Smith includes several passages from the original text as block quotes.  
Albert C. Smith, Architectural Model as Machine: A New View of Models from Antiquity to the Present 
Day (Amsterdam: Elsevier, 2004), 14-17.
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Figure 52

Slag Balloon, 
resting in the 

hand of the 
author, revealing 

it’s true 
‘balanced state’

Slag is floating, or weightless, like a balloon.  The reality is that this heavy mass 
will tip the whole thing over if pushed slightly.  Once scale figures are added 
to this model, it can be interpreted as implying the existence of some massive 
boulder, the size of a weather balloon, hoisted far into the air by thin steel 
columns.  Structurally, this would be impossible since any mass, when scaled 
up one hundred times, increases in weight one million-fold due to the square 
cube law.  The impossibility of this model’s referent subverts our expectation 
that architectural models must have real architectural referent, and that the 
materials used to make the very real model imply similar use at that larger 
scale.  Additional photos of Slag Balloon can be found in Appendix B: Additional 
Photos of Models.

7.3.1 Digital Slag Balloon

Like Scale, a digital version of Slag Balloon was created.  This was used as an 
opportunity to test the possibilities of photogrammetry.  Whereas several well 
documented processes exist for transferring digital models into the physical 
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Figure 53 

Slag Balloon, 
from above.
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Figure 54

Digital Slag 
Balloon
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world, far fewer exist for bringing physical models into the digital world.  
Photogrammetry is one of the methods that has begun to enter common use 
within the last few years.  The digital version of Slag Balloon, as well as attempts 
to use photogrammetry to make digital versions of Scale, revealed important 
lessons about the limitations of the process.150  While these processes were not 
used in later experiments (Figure 51), it did lead to a greater understanding of 
how best to use the technology.

The most interesting product of the digital version of Slag Balloon were 
the images generated of a virtual full-scale version of the diminutive physical 
model towering over a virtual human perspective (Figure 54).  These images 
effectively use the digital environment to simulate something impossible in 
reality and depict it as though it is real.  There is a key difference between the 
illusions of the physical model versus the illusions of the digital one.  Since 
the physical one, when encountered, exists as a real object, the juxtaposition 
of its existence in our reality and its depiction of an impossible architecture is 
heightened because it can be physically encountered.  The digital model exists 
in a completely fictitious realm. While it may simulate reality in some ways, is 
not an equivalent to it.  Whereas the imagery from the digital version might 
be more compelling as an image alone, it cannot convince us of it’s reality as a 
three-dimensional object in the same way that the physical version does.

150 For example, photogrammetry seems to work best with detailed, mass-based objects 
without interiors (such as Slag Balloon), and not well for planar, volume-based objects like Scale.  
Scale is so ambiguous in its construction that the software could not determine which of the 
four identical faces was which without using markers. In addition, noise in the images used 
in photogrammetry often showed up as additional detail, resulting in ‘hyperreal’ versions of 
the physical models, with added texture that is not there in reality.  For more information, see 
“Experiments in Photogrammetry” in Figure 90, Thesis Sketchbook 1: Pages 22 - 25 [22-23], 
Page 161.
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Figure 55

Model-Space 
Machine
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7.4
Model-Space Machine

Model-Space Machine (Figures 55 - 59), like Scale, was developed generatively 
and ended up unlike its original imagined form.  When setting out to create 
this machine, it was intended to be an allegorical object without any scalar 
architectural qualities.  Like Libeskind’s allegorical machines for humanist 
architectural practice, discussed in Chapter 4.1.2, The Model-Space Machine is 
an allegorical machine describing the nature of Model-Space.  It is made of 
two halves, the dual physical and imaginary natures of Model-Space, which 
come together to operate.  They move and modify each other when connected, 
but then when separated they no longer function, remaining inert.  This is 
an allegory for the brief temporal window in which Model-Space works when 
both realms are in dialogue.  

The machine itself is a series of geared mechanisms, designed and printed 
using digital tools (Figure 55).  The decision was made because of time 
constraints, and the advantages of digital production in speed and accuracy.  
Despite this, the object is the result of a hybrid model making process (Figure 
59).  After the parts were laser cut, additional reinforcements had to be made to 
the gears so that they would function as intended.  Sanding, cutting, and other 
modifications were required for the parts to work.151  This led to an understanding 
that the process of moving from digital to physical is not complete without 
some handcraft that is still beyond the reach of digital fabrication tools.

Upon completion of the original allegorical object (Figures 56 & 57), it 
was decided through discussions that it needed to be pushed further as an 
architectural model.  The result was a second step in the design process of 
‘spatializing’ it to imagine architectural space within.  The result is the final 
form of the machine.  The mechanism still works as intended; however, the 
two halves now move vertically along columns so that when open, a space is 

151 These modifications and frustrations in the handcraft portion of Model-Space Machine are 
documented in Appendix A: Figures 92 - 93, Pages 163 - 164.
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Figure 56

Model-Space 
Machine, 
exploded 

axonometric 
view showing 

the mechanism

Figure 57

Model-Space 
Machine as 

object
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Figure 58

Figures in the 
Model-Space 
Machine
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created between them.  In addition, the mechanism was extended upward to 
create a kinetic architectural space that moves when the machine is in motion.  
Building on the lessons of Scale, figures of different sizes were introduced to 
begin to imply these spaces as being interpreted at different scales (Figure 
58).  Additional photos of Model-Space Machine can be found in Appendix B: 
Additional Photos of Models.

This whole process of taking a purpose-built object and re-imagining it as 
architectural space builds upon the legacy of found object model making and 
Merzbau discussed in Chapter 6.3.2.  It still realizes the original intention of the 
object, rather than removing it, by modifying it in a way that accommodates new 
spatial readings.  Most importantly, it begins to imagine specific architectural 
spaces within the machine itself.  This move away from more conceptual models 
and into designed architectural moments signaled that enough concept models 
had been made to identify what an Architecture of Model-Space must address.  
It must play with and subvert the primary mechanisms by which Model-Space 
operates: Scale, Materials, and Craft.  In addition, it must challenge the model 
as a medium by drawing attention to the ‘objectness’ of the model, as opposed 
to the referent architecture that often dominates.  These are the guiding design 
principles that began the development of the final architectural models of this 
experimental process, and the ‘Architecture of Model-Space.’

Figure 59
(Opposite)

Model-Space 
Machine Process 

Diagram
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Figure 60 

Synthesis IV: 
Detail View 
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8
The Architecture of Model-Space

During the core of the research creation process, an architectural model-
object was developed through four major iterations.  This object, known as 
Synthesis, synthesizes the lessons about the nature of Model-Space gained 
from the research and earlier concept models.  It works towards the creation of 
an Architecture of Model-Space; an architectural manifestation of the ideas on 
Model-Space contained within this thesis.  This was created through a series 
of generative architectural models that built upon each other.  This process 
not only created an object which is, for all intents and purposes, this thesis as 
an object, but also gave invaluable insights into the way Model-Space works 
in practical, example driven terms.  This led to a greater understanding of 
Model-Space, and several reflections on how best to use new technologies and 
methods of making to dwell consciously within Model-Space.
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8.1
Research, Creation, Synthesis

The creation of the three concept models explored in Chapter 7, and 
reflections on their meanings as architectural models led directly to the 
imagining of an architecture of Model-Space.  This architecture, in the form 
of a model, would play with and subvert the foundational mechanisms of 
Model-Space, (Scale, Materials, and Craft) in the same way that the previous 
models did.  This ‘synthesis’ model would also be more architectural in nature, 
containing several distinct spaces to dwell in/on/with rather than the more 
singular experience offered by the simple concept models.  Model-Space Machine, 
as the final of the three earlier models, already begins to move in this direction.  

It was decided from the beginning that the Architecture of Model-Space 
would be process focused.  Rather than imagining the architecture and creating 
a single model to refer to it, the architecture would be developed and refined 
through several iterative models similar to how generative architectural models 
are typically used in practice.  This involves several cycles of moving between 
the physical/digital model objects and the ideas that shape them in imagined 
space.  This process is catalogued through the process diagrams for Synthesis 
(Figures 61, 63 & 64).  

The form of Synthesis began to emerge through two sets of generative 
models.  This first was concerned with the individual architectural moments 
within the larger Architecture of Model Space.  This design exercise began by 
imagining scaled architectural spaces carved within recognizable full-scale 
building elements such as dimensional lumber and plywood.152  Throughout 
this process, components were arranged and re-arranged to test out different 
configurations.  These physical arrangements were used to prompt imagined 
versions of the completed architecture, which were then made my modifying 
the existing model.  Through making generatively in both imagined and 
physical space, this process allowed for Dwelling in/on/with the architectural 
152 See Appendix A: Figures 99 & 100, Pages 170 - 171.

Figure 61
(Opposite)

Synthesis 
Process Diagram 

Part 1
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model in Model-Space.

The second, parallel set of generative models was concerned with the 
exterior shell of the model.  It was determined from early on that the perfect 
cube is a foundational geometry of three dimensions, and as a nondescript 
representation of space made for the perfect exterior shape to contain the 
Architecture of Model-Space.  The design problem that immediately followed 
was how to encourage one encountering this model to dwell within the solid 
cube.  What followed were a series of models playing with different kinds 
of doors, windows, and moving compartments.1532  After that, large pieces of 
foam core were used to simulate the exterior of a twelve-inch cube around 
the architectural moments.  By viewing and measuring the object in physical 
space, plans were made for where the openings in the model should go.  Once 
interior and exterior were together in one model, it became known as Synthesis 
I: Solid, the first iteration of the Architecture of Model-Space.  

With an initial physical model complete, iteration could begin (Figure 
62).  Whereas Synthesis I was roughly made using solid wooden blocks, it was 
determined that Synthesis II: Void should use a planar material.  The study of 
materials and their architectures conducted in Chapter 6.3 informed this plan 
to move from the architecture of solid form to the architecture of planes and 
voids.  The result was both the imagining of new, more detailed spaces, as well 
as the re-imagining of existing solid masses as spaces unto themselves.  This 
process of refining and re-defining continued with the creation of Synthesis 
III: Digital, a digitally modelled version of Synthesis II.  Treating the digital 
model as a material iteration frames digital space as one of many sets of tools 

153 Photos of these Cube Models can be found in Appendix B: Additional Photos of Models

Figure 63 
(Opposite)

Synthesis 
Process Diagram 

Part 2

Figure 62

Iterations in 
Model-Space: 

Synthesis I 
(Left)

Synthesis II 
(Centre Left)
Synthesis III 

(Centre Right) 
and Synthesis IV 

(Right)
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Figure 64
(Opposite)

Synthesis 
Process Diagram 

Part 3

and materials available to architects, whose nature can and will shape the 
architecture made with them.  In the case of Synthesis III, particular attention 
was paid to creating a digital model that refers to a future physical object.  
In this way, Synthesis III is the blueprint for the parts of Synthesis IV that are 
digitally fabricated.  The material relationship between Synthesis III and IV is 
explored later in this chapter when discussing hybrid model-making practices.

Synthesis IV was made in part using digitally fabricated parts based on 
Synthesis III, handcrafted components first imagined through Synthesis III, 
and new details based on the material realities of Synthesis IV.  Making this 
‘final’ model was a much more straightforward process than the back and 
forth of earlier Synthesis models, involving less movement between imagined 
and physical space.  There was still some room for generative design, mostly 
in details that had yet to be fleshed out in previous iterations.  These small 
changes show that even models which are mostly descriptive, or ‘final’ in 
nature can still be generative if the process of their creation allows for it.  What 
is more important than the model is the method of creation, and the mentality 
of the maker when engaging with it in Model-Space.  Photos of Synthesis I: Solid, 
Synthesis II: Void, and Synthesis III: Digital can be found in Appendix B: Additional 
Photos of Models. Photos of Synthesis IV can be found in Chapter 8.2, as well as 
Appendix B: Additional Photos of Models.
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Figure 65

Iterations in 
Model-Space: 

Synthesis I 
(Top)

Synthesis II 
(Top Middle)
Synthesis III

(Bottom Middle) 
and Synthesis IV 

(Bottom)
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Figure 66 

Synthesis IV: 
Progress Photos
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Figure 67

Synthesis IV
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8.2
Synthesis IV: The Black Box

From outside, Synthesis IV appears as a solid black box (Figure 67).  It gives 
no information as to its construction or materiality.  It sits upon a tall stand 
of thin columns, a position which seems structurally precarious.  This causes 
one encountering Synthesis IV from afar to question the material nature of this 
black box.  Upon approaching the object, finger sized holes, with accompanying 
details for sliding doors and folding compartments, reveal themselves.  
These encourage one encountering the model to explore it through physical 
interaction.  This is unlike typical architectural models, which are seen but not 
touched.  Through interacting with the architectural model, one encountering 
it is reminded of the objectness of the model, and it’s true scale as an object.  
This act of interaction strengthens the presence of the model in relation to any 
architecture it may refer to, as well as making it more hyperimmediate (Figure 
74).  

The choice of the black box for the exterior of the Architecture of Model-
Space is a direct reference to the metaphorical black boxes that pervade 
contemporary architectural model making practice.  The act of interacting and 
exploring Synthesis IV, the black box, has an allegorical relationship to these 
metaphorical black boxes.  This practice of opening the black box, exploring 
the form within, and Dwelling inside through the projection of presence is 
what this thesis advocates for when dealing with metaphorical black boxes 
(Figure 72).  They should be questioned, explored, and understood in the way 
we understand our models as mediums, rather than taken for granted as equal 
to or simulations of reality.

Once the doors and compartments are opened (Figure 68), within lies a 
playful and multi-layered architecture.  The spaces throughout work at four 
standard architectural scales: 1:100, 1:50, 1:25, and 1:10 (Figure 76).  These 
spaces are not mutually exclusive, instead they overlap and dwell within each 
other (Figures 71 - 73). The deliberately confusing nature of these mixed scales 
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Figure 68

Synthesis IV, 
Closed and Open

131



Figure 69 (Left)

Compartments 
open to create 
new spaces 
beyond the black 
box

Figure 70 (Right)

The full wall 
opens to reveal 
a figure staring 
towards the 
entrance

Figure 71

The many 
worlds within 
Synthesis

draws attention to how essential an understanding of scale is to interpret an 
architectural model.  This influences the level of detail that standard features 
such as stairs, windows, doors, and furniture, appear in.  Various levels of detail 
cause various levels of abstraction, which affect the relationship between an 
architectural model and its referent architecture.  In addition, once the scale of 
the human interacting with the model (1:1) is involved through interaction, the 
effect is heightened and combined with the presence of the model as an object 
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Figure 72

Synthesis IV, 
Views and 

Details
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Figure 74

Exploring and 
Interacting with 
Synthesis IV

Figure 73

Two scales of 
figures existing 
together, as 
seen through a 
window
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Figure 75

Synthesis IV, 
Interior
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described earlier.

Once one is Dwelling in/on/with Synthesis IV, the true material nature of 
the model is revealed.  The architecture within is carefully crafted of various 
kinds of solid and laminated softwoods.  The colour, grain, and reaction to 
light all add to the contrast between the material-ambiguous exterior and the 
hyper-material interior.  This again serves to draw attention to the nature of 
the model as an object first, and a model of architecture second.  This creates 
a strong model, as opposed to most descriptive architectural models which are 
weak compared to their referent architectures.

Finally, Synthesis IV questions the nature of the architectural model and 
referent architecture in general.  While this model-object appears to be an 
architectural scale model, it has no designated referent architecture.  It was 
designed as an object unto itself, not as a representation of some full-scale 
architecture at one or more of the scales it depicts.  Despite this, the architectural 
mind cannot help but see referent architecture in this object because of its use 
of the foundational mechanisms of architectural models uncovered through 
this thesis: Scale, Materials, and Craft.  Synthesis IV is an architectural model, 
but not a model of architecture; it is the illusion of architecture.  Additional 
photos of Synthesis IV can be found in Appendix B: Additional Photos of Models.

Figure 76

The Multiple 
Scalar 
Interpretations 
of Synthesis
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8.3
Lessons from Model-Space

Synthesis speaks to the power that iterative model making can have in 
imagining a complex and multi-layered architectural space.  The final form that 
the ‘architecture’ within takes would not have been possible without the several 
iterations that preceded it (Figure 77).  If the space was explored only in two-
dimensional media, such as drawings, the resulting architecture would also 
have been different.  Synthesis is the Architecture of Model-Space in two ways: 
through its mission to challenge our understanding of Model-Space through 
its form, as well as through its method of creation. This is significant because 
it is the result of an iterative design process using architectural models, rather 
than drawings, as it’s primary medium.  This focus on the dialogue between 
architectural idea and models was key to how Model-Space was conceived of 
early in this thesis.

8.3.1 – Ideas in Dialogue

Thinking about a design process as a dialogue within Model-Space begins to 
allow for novel interpretations of the ideas being worked on within this space.  
Whereas a typical design process frames every depiction of an architecture 
as just a weak model of its referent architecture, working in Model-Space 
forces every depiction of architecture to be considered as hyperimmediate.  
This highlights the possibility that the architecture’s current form could be a 
result of its current medium.  This is particularly useful when dealing with 
architectural models because of how much they rely on the foundational 
mechanisms of Scale, Materials and Craft, which are often taken for granted.  
More so, applying this mentality to digital model making methods equips one 
to look past the metaphorical black box of complex technological systems and 
question their working methods.  By framing the movement of architectural 
ideas between mediums as a dialogue it forces us to ask the question: who is 
communicating with whom?  
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Figure 77

The Models from 
Model-Space

Bringing the dialogue between physical and imagined space into question 
also helps to ease the transfer of architecture between mediums.  A relatable 
experience in architectural design is having an idea in your mind be completely 
transformed once drawn out or tested through a sketch model.  While this is 
the power of a generative design process, it can be undesirable if uncontrolled 
and unpredictable.  By working consciously in Model-Space and being aware 
of the nature of the mediums it straddles, they are drawn closer together.  For 
example, when thinking about an architecture in imagined space it should 
be simultaneously considered materially as though it was also being made in 
physical space.  This brings the dual natures of Model-Space closer together 
and creates a richer understanding of the architecture by being able to Dwell 
in/on/with it in this way.  
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8.3.2 – The Mediums in Model-Space

While the initial ideas of Model-Space presented earlier in this thesis 
spoke of a binary dialogue between the physical model-object and the pure 
architectural idea, practical experiments have revealed a much more nuanced 
and complex web of intermingling ideas and media.  The most significant of 
these beyond the physical model and pure idea are drawings.  Throughout this 
model making process sketches were used to document potential iterations of 
these generative architectural models while they were being formed.  These 
drawings act similarly to models in that they represent an idea in a different, 
often abstracted way from the original.  This is the same as the model/referent 
relationship explored throughout this thesis.  Like how models can be weak 
or strong, drawings can be weak or strong depending on whether they aim 
to faithfully represent an idea (as in more documentary drawings) or expand 
upon them using the medium (such as exploratory/speculative sketches).  

The use of drawings in the model making process does not undermine the 
points made earlier in Chapter 2 about models and drawings.  The more common 
relationship was identified earlier, where the drawings are completed first, 
and a model made to the specifications of the drawing.  In these experiments, 
drawings were instead created alongside models as generative design tools, of 
equal importance to the models they represent.  This kind of equal dialogue 
can allow for additional mediums for architectural thought to communicate 
with and exist within Model-Space. (Figure 78).  
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Figure 78

Mediums in 
Model-Space
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8.4
Hybrid Physical/Digital Model 

Making Practices
Earlier in this thesis, contemporary methods of information modelling 

such as BIM were identified as metaphorical ‘black boxes.’  This is because the 
complex inner workings of these technologies are not as easily understandable 
by architects as physical model making methods.  While fast, efficient, and 
helpful in producing complex architecture, Black boxes are dangerous when 
we take them for granted as comparable to our easily understandable physical 
model making methods.

Throughout this research creation process, several digital modelling and 
craft technologies were used.  It was discovered that the best ways to harness 
the power of digital technology without falling victim to their illusory nature is 
to engage with them consciously.   Digital models are best used when the one 
using them is conscious of the physical equivalent they refer to.  This method is 
similar to how this thesis recommends Dwelling, or existing consciously with 
physical models.  Being aware of a digital model’s referent, and the necessary 
abstractions between them, leads to more effective digital models as well as a 
smoother transition between them and the physical architecture and/or objects 
that are produced from them.

For example, throughout this research creation process there were two 
ways to take a digitally made model and use it to inform a physical iteration.  
First would be to take measurements from the digital model and manually craft 
equivalent pieces by hand.  Second, and more common, was to use technologies 
such as printers and laser cutters which can take two-dimensional geometry 
and create physical equivalents from planar material.  This was used extensively 
in the creation of Model-Space Machine, as well as the iterative transition from 
Synthesis III to Synthesis IV.  In both cases the chosen material was 1/8” (3mm) 
birch plywood.  Given these material limitations, the first step towards using 
digital models as effective tools in creating tangible models was to build them 
using digital equivalents of this intended material.  
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First, this involved creating all geometry out of planes which are 1/8” thick 
(Figure 79).  This ensures not only that all imagined geometry can be realized 
in the chosen physical material, but that the method of construction can also 
begin to be considered through the digital model.  More important than simply 
representing the chosen material, is that doing so puts the architect engaging 
with the model in the mindset of building using this specific physical material.  
Throughout this process, the digital model was used to imagine how the 
physical material would act in ways not considered in the digital environment: 
How will this surface look with the exposed edge of the plywood? Where is 
that exposed edge desired? What will the pattern of the grain appear like on 
certain surfaces?  How will the material warp/bend in ways not considered in 
the digital model?  Simply engaging with a digital model as an honest material 
representation rather than an abstract, material-less space allows for these 
questions to rise during the digital modelling process.  

Figure 79

Synthesis III, 
showing all 
planes modelled 
at the thickness 
of the intended 
physical 
material which 
they represent.
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Figure 80 

Sliding Corner 
Prototype

Secondly, asking these questions about the physical nature of a digital 
model’s referent allows the architect to recognize where additional physical 
prototypes are needed.  These were often when the physical referent needed 
moving parts.  Although digital models can allow one to make sure parts do 
not collide when moving in space, they cannot accurately deal with material 
details such as the amount of resistance/ease with which something can be 
moved.  In this case, physical prototypes were made using the same materials 
and methods to test how much sanding and finishing would be required to 
achieve smooth movement.  In the case of the sliding corner, a prototype was 
made to see if the rail system was able to allow for smooth movement in a 
single direction (Figure 80).  Based on what was learned from this prototype, 
modifications were made for the final version (Figure 81).  This back and forth 
dialogue between digital and physical space not only allowed for a more 
refined ‘final’ model-object, but also demonstrated the value of using digital 
and physical models together in a hybridized Model-Space.
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Figure 81

Synthesis IV, 
Sliding Corner 
Detail

To deal with the disconnect between the reality of the physical object 
and the digital realm, the mechanisms that underpin physical model making 
practice must be introduced into digital working methods.  By introducing 
working methods that simulate the relationship of Scale, Materials, and 
Craft to the intended physical object, as well as being consciously aware of 
that relationship throughout the digital ‘making’ process, one can better 
understand the model as a medium.  This helps to avoid the dangers of taking 
digital models as black boxes by being conscious of both their abilities and 
limitations as mediums just like their physical counterparts.

144



As discussed in the final chapter, there are many lessons that have been 
learned throughout both the literature-based research and creation-based 
research of this thesis.  These range from the hyper-specific embodied 
knowledge gained through physically crafting an object using the head and the 
hands, to the broader ideas that begin to frame a discourse around generative 
architectural models.  Throughout these many overlapping lessons there 
emerges a single thread connecting them all together: the idea of Dwelling 
consciously.

When discussing Heidegger’s Dwelling in Chapter 3.2, it was mentioned 
that Dwelling can be seen as synonymous with how Heidegger considers 
Being and Existence in his book Being and Time.  To engage with the question 
of Being, Heidegger proposes a distinct kind of being called Dasein, defined 
as “distinguished by the fact that in its Being this being is concerned about 
its very Being.”154   This consciousness of one’s own being is a precursor to 
questioning being through phenomenological methods.  This act of becoming 
conscious of the mediums architects work within as a way to better understand 
them and use them more effectively is what this thesis sought through an 
exploration of Model-Space, and the greatest takeaway from the research 
creation experiments it conducted.  

The act of being conscious of the medium architects work with is not a new 
concept or idea.  As discussed earlier in Chapter 2, architects have always been 
aware of the differences between the way they communicate their designs and 
the final constructed building.  In most cases, the medium of their scrutiny was 
architectural drawing.  While there has also been some sporadic attention paid 
to models as a medium throughout history, there is much more work to be done 

154 Martin Heidegger and David Farrell Krell, “Being and Time: Introduction,” in Basic Writings: 
From Being and Time (1927) to The Task of Thinking (1964), Rev. and expanded ed (San Francisco, 
Calif.: HarperSanFrancisco, 1993), 53.
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to consciously understand architectural models at the level we understand 
architectural drawings.  Being consciously aware of the model as a medium, 
while working with it and interpreting it in Model-Space, allows architects to 
harness the generative power of architectural models more fully.

While the models created throughout this thesis, from Scale through to 
Synthesis IV, take on architectural forms, to assume they advocate for a new kind 
of architecture in the way descriptive models do would be to miss the point 
of this thesis.  As generative models, remnants of a creative design process, 
they advocate for a more honest and conscious engagement with the kind of 
Dwelling in Model-Space that produced them.  They do this more effectively 
than other generative architectural models because the architecture they imply 
serves to draw attention back to the nature of the model as a medium.  The 
result is a unique case where Dwelling in Model-Space occurs twice over the 
lifespan of these models. First is the same as the Model-Space defined earlier 
when the physical model-object and the imagined architecture in the mind 
of the architect are in dialogue during creation.  Later, the architectural form 
of the model provokes one encountering it to consider this earlier process of 
Dwelling and emulate it through their own interpretation of the model.

This second, simulacra of Model-Space, is the long-lasting purpose 
of the models produced by this thesis.  By building on the theoretical work 
on architectural models and synthesizing those ideas into self-advocating 
didactic model-objects, they encourage those engaging with them to re-think 
they way all architectural models are created, thought about, and Dwelt in/on/
with in practice.  By speaking through physical space, the realm of embodied 
architectural thought, they convey several conscious and subconscious lessons 
about the use of architectural models.  They encourage further conscious 
Dwelling with architectural models in Model-Space as a means to better 
understand the ways in which architects explore, iterate on and communicate 
their ideas.

It is the greatest regret of this thesis then that it must be presented in the 
form of text and images.  As a work of research and creation conscious of the 
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mediums through which architectural ideas move, the best way to encounter 
these ideas is through their intended medium: the model-object.  Synthesis 
IV, as the culmination of the research creation design process, is more than 
just an architectural model.  It is this thesis manifested as a physical object.  
Synthesis conveys the ideas shared in this text in physical form.  If the images 
and descriptions contained in this thesis have even begun to convey what this 
object can share just by being in its presence, then it has succeeded.  

The kind of model making such as what was undertaken in this thesis 
moves towards a broader understanding of the potentials and limits of the 
architectural model as a medium. There is still far more work to be done in 
this field of inquiry.  The hope is that architects carrying out their own model 
making practices can dwell consciously in their own Model-Space using the 
framework this thesis presents.  These possible Model-Spaces will take on many 
different forms depending on the working practices of the architects Dwelling 
within them, as well as the way Scale, Materials, and Craft are treated in them.  
The way Model-Space is defined itself is also subject to change depending on 
how it best fits a specific individual’s practice.  Even throughout this thesis 
process, the author’s own understanding of Model-Space changed through the 
experience of working in/on/with it.  The nature of a Model-Space, and the act 
of dwelling within it is deeply personal and subject to interpretation (Figure 82).  
In this way the work of this thesis deliberately is open-ended.  Experimenting 
with and adapting the methods and ideas discussed within is not only highly 
encouraged but required to further a more nuanced understanding of what it 
means to Dwell consciously in/on/with Model-Space. 

147

Dwelling in Model-Space



Figure 82 

Synthesis V: 
A Model of 
Model-Space.

Contained 
within the 
theoretical 
framework 
of this thesis 
is a research 
creation process 
that brought 
the previous 
iterations of 
Synthesis into 
being through 
Dwelling in/on/
with them in 
Model-Space
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A
Appendix A - Sketchbooks

During the research-creation phase of this thesis, the process was 
meticulously documented using photos, timelapse videos, notes, sketches, and 
comments.  Many of these were recorded by hand in sketchbooks while these 
model-objects were being made.  The sketchbooks made throughout this process 
are presented here in their entirety.  They are a record of that many things that 
might have been, as well as the long and winding path through Model-Space 
these objects took to be where they are today.  These observations, ideas, and 
mental iterations were recorded over three sketchbooks from January to April 
2022.
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B
Appendix B

Additional Photos of Models

This appendix offers additional photo documentation of the models 
presented and referenced throughout Part III of this thesis.  These are in 
addition to the photos already presented in the main text.  The intent is that 
these additional photos can help those more fully understand these models as 
real, physical (or digital) objects.
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Scale

Figure 139
Scale
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Figure 140
(Top Left)

Scale, with 
human hand for 
scale.

Figure 141
(Top Right)

Scale, Detail

Figure 142
(Bottom Left)

Scale, Detail

Figure 143
(Bottom Right)

Scale, in the 
photo studio
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Slag Balloon

Figure 144 

Slag Balloon
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Figure 145 

Slag Balloon, 
Slag Detail

Figure 146 
(Left) 

Slag Balloon, 
Basket Detail

Figure 147
(Right)

Slag Balloon, in 
the photo studio
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Figure 148 

Digital Slag 
Balloon, Overall 
View and Three 

Details
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Figure 149 

Digital Slag 
Balloon, 
Wireframe Mesh 
(Left), Geometry 
(Centre) and 
Textured (Right).

Figure 150 

Digital Slag 
Balloon: Texture.  
This flat image is 
how the digital 
model stores 
and interprets 
material.
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Model-Space Machine

Figure 151 

Model-Space 
Machine
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Figure 152 
(Top Left)

Model-Space 
Machine, Detail 
from Above

Figure 153
(Top Right)

Model-Space 
Machine, Detail

Figure 154
(Bottom Left)

Model-Space 
Machine, Detail 
from Below

Figure 155
(Bottom Right)

Model-Space 
Machine, with a 
hand on the grip.
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Figure 156 

Model-Space 
Machine, with 
the two halves 

together
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Figure 157 

Model-Space 
Machine as 
object, being 
held

Figure 158
(Left)

Model-Space 
Machine as 
object

Figure 159
(Right)

Model-Space 
Machine as 
object, Detail.
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Figure 160

Wires used 
to reinforce 

laser cut gears.  
These are a 

handcrafted 
solution to cover 

for where the 
digital model 

failed.
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Figure 161 

Digital Models 
for Model-
Space Machine, 
as object 
(right), and as 
architecture 
(left)

Figure 162 

The Digital 
Model-Space for 
Model-Space 
Machine
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The Cubes

Figure 163 

Folding Cube
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Figure 164 

9 Cube
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Synthesis I: Solid

Figure 165 

Synthesis I: Solid 
from four angles

225



Figure 166 
(Top Left)

Fold out stairs 
entering into 
Synthesis I

Figure 167
(Top Right)

Synthesis I, 
Detail

Figure 168
(Bottom Left)

Synthesis I, 
Figures through 
a Window

Figure 169
(Bottom Right)

Hand carved 
steps, integrated 
into Synthesis I
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Synthesis I, with 
exterior removed

Figure 171

Synthesis I, 
without exterior
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Figure 172 
(Top Left)

Synthesis I, 
Detail

Figure 173
(Top Right)

Synthesis I, 
Detail

Figure 174
(Bottom Left)

Synthesis I, 
Detail

Figure 175
(Bottom Right)

Synthesis I, 
under base. 
Made of scrap 
material
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Synthesis II: Void

Figure 176 

Synthesis II: 
Void, from four 

angles
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Figure 177
(Top Left)

Synthesis II, 
Detail

Figure 178
(Top Right)

Synthesis II, 
Detail

Figure 179
(Bottom Left)

Synthesis II, 
Detail

Figure 180
(Bottom Right)

Synthesis II, 
Detail
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Synthesis III: Digital

Figure 181 

Synthesis III: 
Digital, from 

four angles
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Figure 182 

Synthesis III in 
Wireframe:
Moving Parts in 
Blue, 
Exterior 
walls in Red, 
Interior laser 
cut surfaces 
in Lavender, 
Basswood 
Details in 
Orange, 
Solid Wood 
Vaults in Purple.

Figure 183 

Synthesis III 
Digital Model 
Space, showing 
the 3-D model at 
the far left, and 
all pieces to be 
laser cut in 2D 
to the right.
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Synthesis Test Pieces

Figure 184 

Model of the 
Model, or, 1:10 

Synthesis
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Figure 185 
(Top Left)

Sanded Edge 
Test Piece

Figure 186
(Top Right)

Door Hinge Test 
Piece

Figure 187
(Bottom Left)

Sliding Corner 
Test Piece

Figure 188
(Bottom Right)

Sliding Window 
Test Piece, 
integrated into 
Synthesis I
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Synthesis IV

Figure 189 

Synthesis IV 
with Base, 

Author for scale
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Figure 190 

Synthesis IV: 
Four Views, 
and Openable 
Compartments
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Figure 191 

Synthesis 
IV, Alternate 

Interior View
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Figure 192 

Synthesis IV 
Base Detail, 
showing Arches, 
Columns and 
Capitals

Figure 193 

Synthesis IV 
Base Progress 
Photo, Showing 
Finished Vaults
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