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Introduction

The coming together of two kinds of knowledge - the theoretical and the experiential - was an important factor in the emergence of a new culture for investigating nature that underpinned the development of the new empirical sciences in early modern Europe. The sharing of both working locations and practices by people with conceptual and applied skill sets allowed for the exchange of their factual and methodological expertise and their knowledge creation practices, facilitating the development of new ways of investigating nature and creating knowledge about natural phenomena. This theme has been elaborated in recent years under different labels such as the ‘Mindful Hand’
and the ‘Enlightened Economy’
 as well as, more latterly, in Pamela Long’s development of the concept of ‘Trading Zones’.

The argument put forward in this essay is that a range of ‘in-between objects’ played an important role in the coming together of such categories as theory/praxis, intellectuals/artisans, speculative knowledge/skill which had been seen as distinct in the Middle Ages. We can give such artefacts as maps, scientific instruments, technical drawings, three dimensional models etc. the label ‘in between objects’ - and argue that they were important loci where practically minded intellectuals and speculating artisans, navigators, geographers etc. could meet and shared their different ‘knowledges’.
 In so doing they created something new that no one group could have produced independently
. While, obviously, these objects already existed and were in use before the Early Modern times, their importance - in both general terms, and specifically their significance as instruments for knowledge production - increased in the period under consideration. 
Analysing the role(s) played by such objects can help us understand how the ways in which knowledge was created and accredited changed in early modern Europe. The relationship between learned knowledge and knowledge acquired by doing appears to have varied constantly during this period, and in a somewhat contradictory fashion: while the degree of usefulness attributed to the kind of knowledge held by practitioners was rising, at the same time a process of codification and ‘scientification’ of knowledge was tending to marginalize such skills, and underline instead the importance of theoretical knowledge (and so also of those who held it). In the field of architecture in particular - where for centuries reliability had been connected with the practical expertise developed via trial and error over generations - the 17th century sees attempts to explain, for example, stability and strength in scientific (i.e., theoretical) terms. While these efforts did not bear fruit until the late 18th century, they had begun to influence the ways in which reliability of knowledge was judged much earlier, causing a shift towards relying on theoretical knowledge (and its holders) for solutions to technical problems.
 
Among the range of in-between objects mentioned above, this paper focuses on the uses of three dimensional models,
 showing how they mediated between different kinds of expertise to produce new knowledge which was ‘in-between’ social groups, epistemic traditions, abstraction and materiality - and between what was already known and what was still to be found out. The role played by models in science has become a more prominent topic of discussion in the history and philosophy of science over recent decades. The collection of essays edited by Morgan and Morrison,
 for example, explicitly addresses how models act as instruments that mediate between theories and the world of practice. While the collection offers interesting theoretical insights into these issues, its main focus is on how models are used in modern science - particularly physics, mathematics and economics - and three-dimensional models are not prominent. Other attempts have been made to look specifically into three dimensional models, with particular attention to the period from the 18th century onwards.
 The emphasis in such literature has been mostly on models as teaching instruments and as demonstration objects, for mediating between teachers and students, scientists and the public, artists and patrons etc. – in such cases we could say models function as ‘rhetorical devices’. The aim here is instead to elucidate how three dimensional models (together with other in-between objects not discussed here) were instrumental in fostering a new way of investigating nature that emerged in Early Modern Europe. We examine in more detail how three dimensional models sometimes functioned as in-between objects - in embodying existing knowledge coming from different ‘sources’ - but in other cases went further, to become instruments for the production of new knowledge, achieved by merging different kinds of skills and knowledge. 
To achieve this aim, we focus on the field of architecture and the role three dimensional models played in that context in the Early Modern period. Architecture - a discipline at the intersection between science, art and skill - seems a good field to focus on, and is one in which three dimensional models not only have a long tradition but also seem to develop in new ways in the period under consideration. As in the case of the history of science noted above, the extant literature on architectural models also concentrates mainly on presentation models, intended to visualise a proposed building in three dimensions to assist the architect in securing a commission from a patron, or in discussing project details; or to reproduce an extant building for teaching or public relations purposes. Despite the merits of this literature, there is more to investigate and understand about how the process of producing three dimensional models helped mediate between different ‘knowledges’ and led to the production of new knowledge (Table 1). 

After giving an overview of the different functions of models in architectural practice, the paper describes the historical development of the use of three dimensional models in architecture. The focus will be first on the classic literature and its interpretation by the leading Italian architects of the Renaissance, which was hugely influential, both internationally and for generations to come. As (in many respects) England is seen as one of the key locations for the development of the new culture of natural enquiry and knowledge formation in Early Modern times, the investigation then shifts towards how three dimensional models were used in the English context. To make the discussion more concrete and focused, a case study considers the activities of Sir Christopher Wren, as situated in the contemporary ‘scientific’ and architectural context.
 The paper closes with some general notes on models as examples of ‘in-between’ knowledge. 

1. Three-dimensional models in architecture 
The most prominent variant of architectural models are the much studied ‘presentation models’ described earlier, whose richness and artistic value mean they were often retained after the associated architectural works have been completed and so, in many cases, remain for posterity. However, it is important to realise that models also had a number of other functions (Table 1). Working models were used to develop solutions for stylistic and technical problems that arose during construction. Perhaps the use of models cited most often in the historical literature was to calculate the quantities of materials needed for construction and the kinds and numbers of craftsmen required, and a similar important function saw them used in a legal sense, as part of contractual stipulations, documenting all the details of the structure to be built against which the finished building could be checked. Thus models could be made to communicate technical ideas between architects and patrons or between architects and craftsmen; to develop technical solutions; to help plan, monitor and measure actual works; to document successful solutions in concrete form, which could function equally eloquently as demonstrations of architects’ creativity or as teaching aids.
Table 1. Three-dimensional models: their functions in architectural practice and their relationship to knowledge
	Relationship to knowledge
	Practical functions 

	Rhetoric device


	Presentation models
	Models for communicating technical ideas
	Teaching models
	

	Embodying 
different kinds of knowledge/skill
	Models as contractual basis
	
	
	Models as devices for calculating materials and labour 

	Creating 
new (in-between) knowledge
	Working Models
	
	
	



Three dimensional miniatures of buildings were used in many early civilisations - and can be traced back to ancient Egypt - but it seems the objects that have come down to us from such periods should generally be understood as architectural representations designed for religious purposes (such as votive objects and grave furniture), and only unusually as aids to building processes.
 The use of three dimensional models in architectural projects in the European context is mentioned in some Greek sources,
 as well as in the only architectural treatise that remains from antiquity - Vitruvius’ De architectura (1st century BC). However he does not include models in his descriptions of the design process, and only mentions them explicitly when discussing the construction of machines.
 So the ancient world seems to have used models but not to have assigned them prominent roles – at least from a methodological and theoretical point of view.


Examples of models used for design and construction can be dated to the Middle Ages, but how widely they were used in architectural practice is open to discussion. 
 A significant increase in the importance of models can be observed during the Renaissance period, starting in Tuscany in the 1350s and spreading quickly throughout Europe.
 The first building for which we have abundant evidence of their use is S. Maria del Fiore in Florence, where wood and brick models were produced as aids to the construction process,
 as they were for the construction of S. Petronio at Bologna, which started in 1390. In contrast, the design and construction process of Milan’s late gothic cathedral was conducted without the use of models while Northern experts were in charge, but in the twenty years after the project was taken over by Italian masters (in 1468) as many as eleven models were constructed.
 


It has been argued that Italian models from the 15th century represent a way for building designers to present their ideas and claim intellectual property rights over them in a form that could be widely understood, even by illiterate people. These building ‘designers’ – the profession and thus the label ‘architect’ had not yet really been developed – also used models which were often rather sketchy (and were sometimes backed up by secrecy agreements
) effectively to conceal some important details of their ‘invention’: the individual who most obviously represented this attitude was Filippo Brunelleschi (1377 – 1446), who often built his own models.
 
Over the 15th and 16th centuries, as Italian architects gradually detached themselves from construction sites and became more closely connected with princes and courts, models evolved into instruments to communicate the architect’s instructions to the workforce more precisely and more robustly. This progress in the use and understanding of models reverberates through Renaissance architectural writings: thus, while Leon Battista Alberti (1404–1472) devotes several pages of his De Re Aedificatoria (which influenced future generations of architects over some centuries to come) to models, he makes no mention of them in the section dedicated to conceiving new buildings,
 where (following Vitruvius) the building design process is associated instead with mental activities that are ‘fixed’ in drawings (book I, De Lineamentis). 

It is possible to project whole forms in the mind without recourse to the material by designating and determining a fixed orientation and conjunction for the various lines and angles. Since that is the case let lineaments be the precise and correct outline, conceived in the mind… and perfected in the learned intellect and imagination.
 

Aberti considered ideas as being a superior part of the invention process to the realm of materiality, where models belonged - but he did not denigrate their use, which he discusses over several pages at the start of book II (devoted to materials) and which he clearly recognises as useful for more practical purposes:
I would always commend the time-honoured custom … of preparing models of wood or any other material. These will enable us to weigh up repeatedly and examine, with the advice of experts, the work as a whole and the individual dimensions of all the parts and, before continuing any further, the likely trouble and expense.

As Werner Oechslin has discussed in detail, Alberti described models with the double term ‘modulis atque exemplaribus’ (referring to their relevance to both the theoretical/mental and material spheres), which aligns with this paper’s arguments of their important status as functioning ‘in-between’ theory and praxis.

An alternative tradition to that of Alberti – for whom the creative process happens essentially in the mind, and the model is little more than a mere representation of what the mind has already conceived – is embodied by such figures as Michelangelo Buonarroti (1475 –1564). In this conception, the creator’s invention happens via the materiality of the model itself: Michelangelo made extensive use of a range of models throughout his design processes, from clay models to work out general ideas, to wooden models to present designs to his patrons, to modelli al vero (large scale models – sometimes even 1:1) used on building sites to communicate with his workforce.
 

From the late 15th century, Italy saw the increasing use of models as experimental instruments through which building construction details and potential problems that were not revealed by drawings or small models could be investigated. The importance of models as designing tools became very evident in the Veneto (the region around Venice), where, in particular, they became indispensable mediation and communication tools between architects, princes, generals and military engineers who increasingly made models of fortifications that included both the building concerned as well as the surrounding area, enabling experiments about distances, shooting trajectories etc. in which the various kinds of knowledge held by the different actors could be merged.
 So it is no surprise that models figure explicitly for the first time (alongside quills and ink) as architect’s tools in L’Idea dell’Architettura Universale (1615), an architectural treatise by the Venetian Vincenzo Scamozzi (1552 –1616), where the three dimensional model becomes (even more explicit than in Alberti’s work) a ‘in-between object’, where theory and praxis are mixed.

We now consider how the influential Italian architectural tradition (both in writings and in building practice) was taken up in England in the 17th c., and what place three dimensional models occupied in this cultural context. Models were used increasingly in English architectural practice from the late 16th c. onwards. J. Wilton-Ely notes that one of the earliest references to architectural models in England concerns the French joiner Adrian Gaunt, who (in 1567) produced a model for the construction of the Elizabethan Country house at Longleat.
 Models are also mentioned in such early English architectural writings as Wotton’s Elements of architecture (1624),
 Sir Roger Pratt’s notes on architecture
 and in Sir Balthazar Gerbier’s very popular publication Counsel and Advice to all Builders (1664). These authors all follow Alberti in recommending making models before construction starts, to avoid mistakes and costly alterations later on; they also make it clear that models are meant to help solve problems of proportions and general design, as well as to expose potential technical difficulties. A work summarising the knowledge of the time – Chamber’s Cyclopædia (compiled between ca. 1680 and 1740) – also lists the term ‘model’, relating it in primis to three dimensional architectural models: 
MODEL is particularly used in Building … in order for the better Conducing and Executing of some great Work, and to give an Idea of the Effect it will have in Large. In all large buildings, it is much the surest way to make a Model in Relievo and not to trust to a bare Design, or Draught.

Wilton-Ely has further suggested a link between the introduction of models into English architectural practice and the adoption of a new, more elaborate architectural style,
 and it seems clear this was an important aspect, both because the new style required more ‘explanation’, but also because it coincided (at least in part) with a new understanding of the role of the architect and of how design and building processes should be organised. 
2. A case study: Christopher Wren’s use of models
a.  Models in the construction of St Paul’s Cathedral

The current fabric of St Paul’s Cathedral in London is the result of the design efforts of Sir Christopher Wren (1632 – 1723) and his collaborators.
 A medieval antecedent had stood on the same site, which had been recognised as being in need of restoration and of modernisation even before the Great Fire of London (1666).
 Soon after the fire it was decided to pull down the medieval cathedral’s burnt out remains and start constructing a new one. In 1668 Christopher Wren (who had been appointed in 1666 as commissioner for the rebuilding of London,
 and became surveyor of the King’s works in 1669) was asked to produce a design: the cathedral was completed in 1710 and Wren’s longevity allowed him to follow its construction through to completion. 

As perhaps the most significant English architectural achievement of its age, St Paul’s cathedral has been the subject of voluminous scholarship, analysing many different facets of its erection, which is very well documented in its surviving building accounts.
 Rather than focusing on the well-known presentation models (see Figures 1 and 2),
 this paper concentrates instead on the (so far neglected) three-dimensional models that were actually used in the cathedral’s construction. The accounts record the use of at least seventy models: the exact number is difficult to determine - while some entries are very specific (noting both the model’s purpose and the materials used), others are much vaguer, only detailing payments to craftsmen for models made over certain periods. (An additional difficulty is that, in the 17th century, the term ‘model’ was also sometimes used for drawings and other building aids, such as moulds.)
<<Insert Figure 1 here >>
Fig. 1. The so called ‘First Model’ for the reconstruction of St Paul’s cathedral (1669-70).

<<Insert Figure 2 here >>

Fig. 2. The so called ‘Great Model’ for the reconstruction of St Paul’s Cathedral (1673-74).
Wren and his collaborators evidently used a large number of ‘working models’ to try out and develop their ideas.
 In some cases these were commissioned to joiners, and seem to fall into the category of ‘design-models’, mainly concerned with stylistic issues. In other cases they were made by carpenters or masons, and clearly related to construction details: these seem to have been instruments by which craftsmen and the architect solved technical problems together,
 and were sometimes even made from the same materials they intended to use in the final structure. 

The models made for St Paul’s dome are good examples of this latter type of use. The dome is, famously, the most daring part of the cathedral’s architecture, and many historians have commented on its genesis. Analysing the models Wren commissioned during its construction helps to shed light on the roles of both theoretical reflections and skill in its design process.
 Between 1684 and 1689 a series of models were made for the ‘tribune’ of the dome, and masons were commissioned to produce models for the dome itself between 1690 and 1695, which – judging from the brief descriptions in the accounts - were progressively more detailed attempts to work out the final solution for its construction. Thus the mason Eduard Strong was paid in January-February 1690/91 for a ‘Modell for ¼ part of dome’ 
 and in April 1691 ‘For making part of a Modell in small Stones for part of the Dome’,
 which seems to have been used to work out how the proposed structure could actually be built in stone, with the mason’s expertise being called on to develop the architectural idea in detail. In June 1694 the same Edward Strong was paid for ‘making a large Modell of a 1/8th of the Great Dome’.
 The fact that an increasingly small part of the dome was modelled, and that a carver was involved, testifies to increasing degrees of detail. At roughly the same time new designs for the dome – for which drawings survive (see Figure 3) – were made by Wren’s assistant, Nicholas Hawksmoor (1661–1736).
 This shows how, at key moments, the design process was being developed by the joint efforts of architects at their drawing tables and craftsmen making models, the two sharing their skills in a two- way process with the model as an ‘in-between’ object, in whose production two ways of ‘knowing’ met and combined. We could argue, therefore, that the opinion so often voiced in the literature – that the use of architectural models was a one-way process in which architects instructed their craftsmen – requires some revision. 
<<Insert Figure 3 here >>

Fig. 3. N. Hawksmoor, design for St Paul’s dome, ca. 1693-95.
So far, we have concentrated on the use of models for presentation to patrons and as working models whose purpose is to help develop solutions for stylistic and technical problems. Two other uses for models can be read from the St Paul’s building accounts. First is the communication of technical ideas - one example of which is a transportable model of the roof trusses built in 1692 by a joiner together with ‘a box to put it in’.
 This was probably a sort of suitcase and indicates Wren’s intention to use this model as a reference to be taken to other building sites, to make patrons and carpenters aware of the specifics of what was an innovative structure for England at the time.
 A further use of models was as part of construction contracts, where the model had a legal status and function: we can find several instances in the St Paul’s accounts where craftsmen’s contracts refer specifically to models which define how work needs to be carried out – as, for example:

July 18th 1705: Agreed with John Longland & Richard Jennings, Carpenters, and the Survivor of them, for framing, rasing, & finishing the great Roof of the West End of St Paul’s Cathedral fit for the Plummer… according to the Modell Produced & approved for that purpose.
 

This use of models was not peculiar to St Paul’s, but is also documented in other sources, including, for example, Pratt’s notes on architecture mentioned above.

b. Wren’s structural Models: between mathematics and rules of the art 
Writing to the commission for the rebuilding of St Paul’s, Wren argued for the use of models ‘for the encouragement and satisfaction of benefactors that comprehend not designs and drafts on paper as well as for the inferior artificers’ clearer intelligence of their business’,
 placing himself in a tradition in which the architect – clearly situated ‘above’ craftsmen – uses models to communicate his ideas to patrons and workforces. Nonetheless, the data from the St Paul’s building accounts seems to suggest that models were much more polyvalent instruments in Wren’s actual practice, and he used them as experimental devices to work out – with the help of the craftsmen’s skills – the designs of complicated building elements and how they could be realized in stone and brick.
 

Wren also used architectural models to help solve structural problems. Apart from St Paul’s and its dome, the (now lost) model of the famous roof structure of the Sheldonian Theatre (presented to the Royal Society in 1663) testifies to this kind of use, as does the (c. 1662) model for Pembroke College Chapel, Cambridge, constructed in 1665, which again shows details of a roof structure that was innovative for England at the time. Other examples include Wren’s suggestions for the repair of Westminster Abbey, which allows us to look in more detail at Wren’s ‘mathematical’ approach to architecture. By way of introduction, it should be noted that Wren had been already called in as a consultant on the repair of Gothic buildings in previous circumstances, most notably at Old St Paul’s
 and at Salisbury cathedral,
 where he had discussed problems of stability and of resistance to weight that had caused damage in the tower and the crossing. Wren’s writings on Westminster Abbey show the further development of such theoretical considerations about the ‘statics’ of gothic cathedrals, and in particular on the roles of buttresses, towers and spires:

I conceive the Architect knew very well, that the four Pillars above the Intersection of the Cross-nave would not prove sufficient Butment… unless they were much bigger than the other Pillars… but tho’ they could not be made bigger, yet they could be made heavier to stand against the Pressure, which may prove an Equivalent. 

And this is the Reason why in all Gothick Fabricks of this Form, the Architects were wont to build Towers or Steeples in the Middle, not only for ornament, but to confirm the middle Pillars against the Thrust.

Wren explains this conclusion by adding a drawing (Figure. 4) to his report, and his accompanying text is fashioned like a geometrical demonstration: ‘Let ABC be an arch resting at C, against an immovable wall K M, but at A upon a pillar AD, so small as to be unable to be a sufficient Butment to the Pressure of the Arch AB….’

<<Insert Figure 4 here >>

Fig. 4 C. Wren’s sketch showing the ‘criteria of stability’ of gothic architecture.
As the steeple in the middle of Westminster Abbey had never been built (Figure 5), the pillars at the crossing were bent inward, causing the walls above to crack, so Wren suggested first restoring the pillars ‘which I have considered how to perform and represented in a Model’
. Unfortunately this model has not come down to us, although we do have the ‘presentation model’ (Figure 6) Wren prepared to show how the construction of the church should have been finished by adding a steeple. Wren argued that this had been the original architect’s intention and – as he ‘demonstrated’ in his sketch and accompanying text– would have ensured the crossing’s stability. 
<<Insert Figure 5 here >>

Fig. 5. Westminster Abbey’s North front before the addition of the steeple (Engraving by W. Hollar, c. 1654).
<<Insert Figure 6 here >>
Fig. 6. Wren’s Model for the spire to be added to Westminster Abbey (c. 1720).
The mathematical and mechanical knowledge available to architects in the 17th century provided no proper theory that could explain or predict the stability of the gothic structures Wren was repairing, nor of St Paul’s dome. But Wren was certainly one of the scholars of the time who were engaged in advancing this knowledge, and in trying to apply what theoretical ideas were available.
 His structural models were objects that we can say stood ‘in-between’ already existing knowledge and the new knowledge that was being created: and they also stand as objects that combined Wren’s theoretical approach and knowledge with the skills and knowledge of the master craftsmen giving a material form to his ideas and making them feasible.

While this use of models particularly reflects Wren’s ‘mechanical’ interests, his use of models to solve structural problems can be situated in a long tradition (to choose just one example, see Brunelleschi’s models for the dome of S. Maria del Fiore). The question of the suitability of models to work out the size of structural elements to ensure the stability of a proposed building had been at the center of a long and significant scientific-technological debate about scaling up, which had been discussed in several extant architectural works. Vitruvius had touched on the topic, noting the failure of some machines that had been built by scaling-up perfectly functioning models: Alberti, on the other hand, insisted on the universality of the laws of proportions that should enable deriving the real object from a smaller version. Other Renaissance authorities – such as Andrea Palladio (1508-1580)
 and Daniele Barbaro (1515-1570)
 – had also maintained that models could be used to work out the size of elements for real buildings, and that failures of structures that had been enlarged from models must have been due to imperfections in the materials used, rather than to any fundamental problems of scaling.
Several scholars investigated the scaling problem in the 16th and 17th centuries. The debate was famously taken up by Galileo Galilei, in his Discorsi e dimostrazioni matematiche (1638), where he criticizes the use of models for such purposes. Galileo was (in his own words) founding a ‘new science’ concerned with the strength of materials and (in common with other contemporary writers) made early attempts to distinguish failures due to insufficient material strengths (possibly associated with incorrect dimensioning from scaling up) and those derived from matters of stability inherent in the original designs.
 We now know that models are quite useful for simulating stability, but are much less help in calculating the minimum sizes of structural elements to predict their strength.

Wren’s interest in architecture developed after he had already established his scholarship in other branches of knowledge. He used three dimensional models – particularly in astronomy
 and in anatomy,
 but also in optics – for both research and demonstration purposes. These experiences in other branches of knowledge influenced how he went about developing his design for St Paul’s, and more generally how he approached the many problems that confronted him during his long career as surveyor of the King’s works and consultant on architectural and structural matters. His ‘experimental’ use of models in architecture seems to relate both to his previous experiences in other fields and to his broad scientific and methodological interests – but it should also be noted that his approach aligned with the long theoretical and practical traditions that had developed in Italy since the late 14th century, of which Wren – an extremely erudite man – was surely aware. Perhaps unusually for his English milieu – and also, probably, made possible by the extraordinary architectural opportunities created by the Great Fire – his architectural activities fit extremely well with the ‘cutting edge’ of European advances in architecture and in scientific discourse.

The spread of three dimensional models from Italy to the rest of Europe from the 15th century onwards was an important step in a more general development that saw the growth of standardised ‘instruments’ – both formal and technical – for managing design processes and improving communication between different types of actors, within whose individual fields professionalization and specialisation was also emerging. It has been suggested that models became more important when the design process and the supervision of works on building sites became fragmented activities, shared between different actors.
 The 17th century saw the development – particularly in France – of new techniques and a new ‘language’ for technical and architectural drawings,
 a phenomenon that related to many other disciplines besides architecture. The models and drawings Wren made in medicine and astronomy – for example – became exemplary ‘instruments’ of the new way of ‘doing’ science. For Scamozzi, models were ‘sensual demonstrations’
 – for Ephraim Chambers, drawings equated to ‘geometrical demonstrations’:
 both saw them as instruments to produce knowledge. Given that architecture can be seen as the activity ‘par excellence’ between ‘science’ and the mechanical arts, it is no surprise that the increasing importance of such tools became particularly evident in this field.
3. Conclusions: Models embodying and creating in-between knowledge

The European Early modern period is characterised by the development of numbers of artefacts including, for example, such objects as classical scientific instruments (much discussed), maps, models and drawings – that served to conjoin different knowledge systems. This essay has focused on three dimensional models and shown how, in many respects, they were used – and at the time consciously conceived– as ‘in-between objects’. They may either ‘simply’ embody different kinds of knowledge in one object, or (in a more complex sense) combine different kinds of knowledge and skill in such a way that their creation actually generates new, ‘in-between’, knowledge (Table 1). They may be situated between different social groups, mediating between patrons and architects, architects and craftsman etc.; and can also function ‘in-between’ generalization and specificity, abstraction and materiality (as exemplified in their role as the basis of contracts) or – in a wider sense – between the general rules of the art and the specificity of each site; in-between past and future, between the security of proven solutions and the hope of further innovation; and as objects in-between theory and praxis. 
In this last respect we can observe a dichotomy. The Renaissance sees an upsurge in the use of models as ‘sensory demonstrations’ (as Scamozzi put it) and elevation of their status to that of official experimental instruments in the creative enterprise of architecture. Thus they outgrow their former role (as expressions of an inferior techne) and become acknowledged as mediating instruments between two spheres – theory and praxis – that had hitherto been recognised as being fundamentally distinct. On the other hand, with the development of architects’ new awareness of themselves as artists and intellectuals, more detached from materiality and the building site than their medieval predecessors, the model becomes a boundary object. Disregarding the actual genesis and use of models in the building process, architects tend to portray themselves as using models to instruct ‘inferior artificers’ and describe the knowledge flows associated with models as being unidirectional. So, while models are loci where mind and hand come together, and where substantial knowledge is exchanged between actors with different backgrounds and from different epistemic traditions – and where, at times, new knowledge is produced – increasingly self-conscious architects are now adopting them as boundary markers which set them apart as creative beings, above those who merely enact their designs. 
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