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Preface


In the modern world, human life experience is largely played out in interior spaces. We may love the outdoors for the open air and sky, for the escape it offers from life inside enclosure, but the joy of being outside reflects the reality that so much of life is spent inside. Most of the time, most of us live inside a house, an apartment, or a room. We sleep, eat, cook, bathe, and spend free time “at home”—that is, inside. Work takes place in an office, a factory, a specialized work space such as a hospital, concert hall, museum, school, or college . . . the list is endless.


There have been human beings on earth, scientists estimate, for about 1.7 million years. The detailed record of events and developments that we call “history” stretches back for only about six or seven thousand years. There have been many speculations about when and where people first learned to use shelters and what the earliest habitations were like. Early shelters existed to provide the interior spaces that offered comfort to their inhabitants. Those interior spaces influenced the lives of their occupants.


Interior design, whether professional or not, is an aspect of life that is impossible to escape. In addition to the domain of one’s own home, the interiors of the homes of friends and relatives, of offices, stores, restaurants, schools, hospitals, transport vehicles, and every other sort of place where modern life is lived, make up the modern world as we know it. It is obvious that people in bygone times had a different life experience, in large measure because they occupied interiors that were different from those that are now commonplace. To consider for a moment the life of a medieval serf living in a farm dwelling, a knight in a castle, a monk in a monastery, the lord and lady in an eighteenth-century mansion, a Victorian family in a city row house brings to mind a life pattern based on the spaces created in such past times. Social, economic, and political realities also influenced life in the past and these forces have had a major impact on built environments. Buildings and their interiors are planned to serve the purposes and styles of the times of their origins, but they exert their influence on the activities and lives that they house as long as they continue in use.


The study of interior design, its development and change through history, is a useful way both to explore the past and to make sense of the spaces in which modern life is lived. Professional interior designers are expected to study design history, to know the practices of the past in terms of “styles,” and to know the names and the nature of the contributions of those individuals who generated the most interesting and influential approaches to design.


Since the interiors that one might wish to visit are scattered across the globe and often difficult to access, it becomes necessary to turn to photographs, descriptions, film, television, and the Internet to gain an insight into the history of humanly constructed interior space.


The purpose of this book is to deliver, in one volume of reasonable size, a basic survey of six thousand years of personal and public space. Development of such a book is inevitably beset by a number of complications. Interiors do not exist in isolation in the way that a painting or a sculpture does, but within some kind of shell—a hut, a building, even a ship or airplane. They are also crammed with a great range of objects and artifacts: furniture, lighting, textiles, sometimes art. This means that interior design is a field with unclear boundaries, overlapping as it does the realms of construction, architecture, art, the crafts, the technologies of heating, cooling, ventilation, lighting, water and drainage equipment, and what is now called “product design,” in the forms of appliances, plumbing fixtures, and other kinds of equipment. The number of interiors that have been created over time is staggering. The author of one compact history is thus faced with a vast range of choices about what to include and what to exclude. No two writers in this field will make the same choices and the decisions made in writing this book are those of the writer.


The reader is encouraged to seek further discussion of periods, examples, personages, and related subjects. The bibliography provided will serve as a guide to books that offer extended coverage of innumerable aspects of interior design.Best of all, of course, is visiting the spaces that are of interest. While time and expense will limit such visits for most readers, seeing some examples that are closer to hand will fill out the limits of any book and offer a richer experience of the realities of interior space.


—John Pile, 2000


Preface to the Fourth Edition


John Pile had a career of more than five decades as a respected designer, author, and teacher. Facing the challenge of revising what is probably the most important and influential of his twelve books is not a task I took on lightly.


John’s narrative of architectural and design history is essentially as accurate and readable as when it was first written, requiring only occasional additions. Most are factual—companies no longer in business, architects or designers no longer living. The most obvious change has been the replacement of many black-and-white images with color, and the inclusion of several new illustrations. Editorial revisions are primarily in the latter chapters: adding information from the closing decades of the twentieth century that has become apparent with the perspective of distance, projects that have proven more significant than they seemed when first built, and designers omitted in the original text.


In recent years, dramatic social change and unprecedented advances in technology have reshaped the world, generating an explosion of new design and altering the ways in which design is planned and implemented. Architecture and interior design are now practices with ethical issues, no longer free to exploit and consume natural resources, the results of which have damaged the world we inhabit. Interior designers have assumed new responsibilities as form-givers of the built environment and implementers of social change.


These changes called for an entirely new chapter—a separate narrative dealing with developments affecting interior design during the first decade of the twenty-first century. These developments have crystallized into several perceptible directions, though no dominant style trend; indeed, the global nature of today’s design world suggests that the time of a “one size fits all” aesthetic vocabulary is past. It remains to the decades, and the centuries, that follow, to decide whether the innovations of this century prove timeless, timeworn, or something else. Some designs from this turbulent era will be relegated to the margins of historical narrative, but the best of them, hopefully most of those documented in these pages, will become icons of the future. Though it faces radical change, the future of interior design seems increasingly broad and undeniably bright.


I hope that I have been able to effect a smooth transition from one century to the next, and from one author’s view to another’s.


—Judith Gura, December 2012


Preface to the Fifth Edition


It is challenging to contribute to a book that has established itself as a definitive history of interior design. Judith Gura said in her preface to the fourth edition that John Pile’s account of what is, in effect, all but the last two hundred years of the book’s six-thousand-year time span needs no revisions but those last two hundred years come with a diverse body of newly discovered material to be assessed and newly formed opinions to be sifted. In this edition, more attention is given to those designers who preferred to work on the edges of the modernist mainstream, who were wary of objective functionalism, and for whom the interior was more art than science. Among such pioneers were women, who have often been assigned minor roles when their contribution has been crucial. This view is changing as women have established their professional independence and creative influence, and so the work of their predecessors is being reappraised.


The history of interior design has too often been treated as a by-product of architecture. Such a tactic has failed to acknowledge that interior designers, whatever their training, are now engaged in a distinct professional occupation. It is an activity that works primarily in the commercial sectors where change is rapid but, having proved its worth in the market place, its potential is being recognized in less commercial areas. The interiors of the palaces and cathedrals that once solely represented temporal and spiritual powers have also become tourist attractions. They exist is an increasingly prosperous and egalitarian world in which interior design has created its own audience, not by giving people what they want but by introducing them to environments and experiences they could not have imagined.


In her revision to this book, Gura described very well the early impacts of social and technological changes on the way interior designers worked and on the world in which they operated. This edition will continue to record and assess those changes in the light of more recent projects, particularly those in which concerns for ecological responsibility have become important for both designers and their clients. Digital media has eroded many global barriers but it would be wrong to argue for a worldwide interior design aesthetic—the profession is too loosely structured to impose uniformity, which may be its strength. What is shared across continents and evidenced in the work recorded in the final chapters of this edition is a shared creative ambition and a unique way of thinking.


—Drew Plunkett, January 2023










INTRODUCTION


Designing Interiors
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1
David Connor and Kate Darby, Croft Lodge Studio, Herefordshire, England, 2016.


A forensically reclaimed and discreetly restructured façade of an eighteenth-century cottage is encased in a pristine black and white “shed.” The two exist in perfect disharmony to become significantly more than the sum of their parts.





In 1753, the French Jesuit Abbé Marc-Antoine Laugier (1713–69), disturbed by what he saw as the decorative excesses of late Renaissance architecture, published Essai sur l’Architecture (Essay on Architecture) in which he proposed that a “primitive hut,” with tree trunks supporting a rudimentary triangular roof structure, had been the inspiration for the simple perfection of classical Greek architecture. His denunciation of what he considered to be gratuitous, and perhaps degenerate, decoration was an early expression of an anxiety that would ebb and flow in architecture and interior design for more than three hundred years (2).
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2
Abbé Marc-Antoine Laugier, Essai sur l’Architecture (Essay on Architecture), 1753.


The frontispiece of Abbé Laugier’s work depicts the muse of architecture pointing to the primitive hut that is the supposed origin of classical architecture.





The abbot, like many of the theorists who followed him, was uncomfortable when architecture veered towards frivolity. Yet history demonstrates that humankind’s instinct is to decorate even its most modest structures. Classical columns and Gothic flying buttresses both began as practical structural solutions but were embellished to transcend their functional purpose and, in so doing, testified to their time and place. Decoration tends to evolve into something more complex, just as the simple Greek Doric capital gave way to the acanthus leaves and scrolls of the Corinthian order (3).
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3
Johann Balthasar Neumann, central nave altar, Pilgrimage Church of Vierzehnheiligen, near Bamberg, Germany, 1742–72.


German architect and engineer Johann Balthasar Neumann was responsible for one of the great achieve-ments of the Rococo era. The church demonstrates the unprecedented decorative feats of imagination and making that defined German Rococo.





The impulse to decorate has not been confined to great public monuments. In modest private dwellings, the same elaborating of practical elements prevailed. Rough junctions between walls and floors were protected by molded wooden base boards and any likely cracking between walls and ceiling was masked by molded plaster cornices. Square-edged strips would have served the same practical function but timber and plaster were ideal materials for making moldings. Their potential was embraced enthusiastically and it is in interiors, free from the restrictions imposed by structural priorities and weather, that variations on stylistic themes are evolved and best enjoyed. Ornamental details become the signifiers of styles.


NINETEENTH AND EARLY TWENTIETH CENTURIES


In the nineteenth century, as industrialization spread across Western Europe and North America, country dwellers preferred waged employment in expanding industrial centers to the uncertainties of farming. The industries that generated the émigrés’ new wealth poured out ornate objects to create the celebrated clutter of the Victorian house (4). With financial security, women were no longer obliged to work to ensure family survival and became responsible for the organization and decoration of their new urban homes. They were presumed to have a particular talent for interior decoration and it was then assumed that creating a successful interior, domestic or otherwise, required a sensibility that belongs more commonly, but not exclusively, to women. However, if they aspired to be professional designers, cultural conventions were against them. Only women with good social connections could succeed. Nevertheless, their role would be important in keeping the idea of the decorated interior alive in the era of functional modernism.
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4
Robert W. Edis, a corner of his drawing room, London, England, 1871.


Edis was an architect and the author of Decoration and Furnishing of Town Houses (1881). He was a contemporary and friend of leading members of the Arts and Crafts and Aesthetic movements at the end of the nineteenth century, and the wallpaper shown here is by designer William Morris. The room shows a typical Victorian enthusiasm for decoration and ornament.





In the first two decades of the twentieth century, radical ideas in literature, music, and the fine arts encouraged iconoclastic impulses in male architectural theorists. In the 1920s, with the rejection of the totality of architectural tradition and an implicit intention to destroy well-loved old buildings and urban fabrics, new modernist theories in architecture and design gave radicals a cause. They used such theories to challenge the architectural establishment and its values, which they held to be inappropriate for what they described as the “machine age.”


Modernists declared their intention to improve the lot of the poor but ignored the poor’s opinion when it rejected their solutions. They evolved a vocabulary with affinities to the fictional language of Newspeak that British author George Orwell created for his dystopian novel Nineteen Eighty-Four (1949) and assumed a higher moral ground. They deemed buildings in which raw structure, free of applied decoration, was flaunted to be “honest.” They declared concrete, steel and glass to be “modern” materials and, by implication, stone, brick, and timber were not. By identifying themselves as exponents of a “modern movement” and assuming the label “modernists,” they implied that all the architects and designers who had gone before them were now irrelevant. However, since the 1920s, they have compromised their first stark dogmatic principles in attempts to find an appreciative audience. Modernists fetishized function but ignored the possibility that giving aesthetic satisfaction might be the transcendent function of a good building. They were aggressively prescriptive at a time when totalitarianism was flourishing in Germany, Italy, Spain, and the Soviet Union, where the dictator Joseph Stalin understood the power of ornament and sanctioned the building of the flamboyantly decorated stations of the Moscow subway to deflate opposition to his regime. The Stalinist stations, for which construction began in 1931 and continued to the dictator’s death in 1953, were loved because they allowed citizens, who lived in fear and squalor, to enjoy decorative excess (5).
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5
Aleksei Schusev, Komsomolskaya Metro Station, Moscow, 1952.


This subway station was the final work of Soviet architect Aleksei Schusev (1873–1949). The decoration, on a heroic scale, offered relief from the reality of life in Stalinist Russia.





There were other architects and designers in the 1920s who were equally excited by the technological phenomena that were changing daily life. Their work was popular and unmistakably of its time but they were, at best, a loose confederation of talents and, without a provocative manifesto or a tendency to proselytize, have been taken less seriously. That popularity and a similar enthusiasm for color, pattern, and quirky furniture that emerged after World War II (1939–45)—were an indication of a climate of popular opinion that would reject concrete apartment blocks and steel and glass office towers. It was with hindsight, in the 1960s, when social and artistic conventions were being challenged, that their work was recognized as a distinct style. This followed the publication of Art Deco of the 20s and 30s, in 1968, by the English historian Bevis Hillier, the book which gave the alternative modern movement its name.


LATE TWENTIETH CENTURY


In the second half of the twentieth century there were architects and designers who persevered with austere modernism but, by the mid-twentieth century, there was clear evidence of an enthusiasm for a richer, more decorative aesthetic. It appeared in diverse forms and evolved its own theory, principally in the United States, Italy, and Austria. It was dubbed “postmodernism” and it released architects and designers to explore wantonly decorative options. Modernism was no longer modern (6).
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6
Illustrations from a British magazine, 1954.


This shows the transformation of a living room. The before and after views reveal the change from a conventional living room to a very modern space decorated in bright colors. Cornice holdings have been eliminated. The ceiling lighting is recessed and the metal floor light cantilevers forward on its tripod base. Form, colors, patterns, and splayed legs of the upholstered furniture all contrast sharply with the traditional elements in the upper image.





Historically, it had been taken for granted that the architectural style of an exterior should determine the style of its interior. While there might be obligations to restore interiors of historic significance accurately, the overwhelming majority of twentieth-century functionalist exteriors offered few elements worth preservation. As new buildings became technically more complicated to design and build, so architects found it difficult to switch aesthetic gears and create humane, intimately scaled interiors. From the beginning of the 1980s it was increasingly left to specialists in interior design to orchestrate finishes and furniture, to give appropriate scale and character, and, when called for, to make the memorable or challenging gesture, like this image of a zebra in a pizza restaurant (7). Whatever form an intervention may take, its intent is decorative, to stimulate the eye and the imagination.
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7
Francesco Moncada, Pizza Perez, Syracuse, Sicily, 2008.


The inexplicable appearance of a painted zebra in a pizzeria could be seen to be in the long tradition of decorative murals—perhaps even cave painting—but, primarily, the simple application of black stripes is a witty response to the whiteness of the room.







The redundant shells of old buildings, whether great public edifices prized for their period detail or industrial sheds valued for the scars of wear and tear, offer opportunities for interactive detailing between existing elements and the new. Faithful reproduction of surviving characteristics of either shell type produces flaccid interiors. It also holds little interest for creative designers who find it more stimulating, and effective to counterpoint new and existing elements, and the more successful examples stretch the thread that connects them to breaking point. The purist white walls and ceiling of Croft Lodge Studio in Herefordshire, England, are a perfect contrast to the twisted textured timbers and patch of ragged plaster of an eighteenth-century cottage they enclose (1).


Decoration’s job is to delight, but to do so it need not be gratuitously or excessively ornate. The rigorous order and repetition of simple elements in a nineteenth-century Shaker or a twentieth-century minimalist interior (8) can evoke as much wonder as the extravagances of eighteenth-century Rococo. Whether all three can deliver equal satisfaction will be in the eye, and the expectation, of the beholder. Abbé Laugier lived in a time of simple technologies, eternal truths, and formulaic buildings. Interior designers in the twenty-first century operate in a time of computer-generated imagery and tangible reality has to hold its own. It need not be spectacular, but it must be thought-provoking. Increasingly, the imperative to create sustainable interiors is pushing ideas in stimulating and unfamiliar directions.
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8
Denys Lasdun, conversion of the upper floor in an apartment block, London, 1950.


This apartment block was designed by British architect Sir Denys Lasdun (1914–2001). The window on the right suggests a modernist ribbon fenestration. However, the shape and patterned upholstery of the furniture, the inclined floor lamps, the fireplace, and the lowered coved ceiling all testify to a determined early effort to inject decorative elements into a conventional modern apartment block.













CHAPTER ONE


Prehistory to Early Civilizations
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1.1
Paintings of Anubis, Tomb of Paschedu, Thebes, c. 1500 BCE.


Images of Anubis, the jackal-headed god of the dead, stand guard on simulated doors on either side of the passage leading to the inner chamber where the sarcophagus stood. The ceiling is covered with hieroglyphic inscriptions. While the intentions are mystical, the form and color generate spaces with richly decorative character typical of ancient Egyptian art.





Living in the modern, technologically advanced world, we take it for granted that a major portion of our time is spent inside, or “indoors.” We live in houses or apartments, we work in offices, shops, or factories, we study in schools and colleges, we eat in restaurants, we stay in hotels, and we travel inside automobiles, buses, trains, ships, and airplanes. To be outside is most often a temporary situation while traveling from one inside space to another. Human beings differ from other living creatures in this acceptance of inside space as the most usual environment for living everyday life.


PREHISTORIC INTERIORS


There have been human beings on earth for about 1.7 million years. The detailed record of events and developments that we call “history” stretches back for only about six or seven thousand years. Before the beginning of history we have only myths, legends, and guesswork to tell us what events occurred and in what order. Thus the questions of when and where people first learned to use shelters, and what the earliest shelters were like, have long been the subject of much speculation.


Prehistoric materials are physical objects or structures that date from before the beginning of recorded history. Informed speculation about that time builds on remains discovered by archeologists and the current or recent practices of the indigenous people of today studied by anthropologists, and evidence suggests that it may be presumptuous to assume that cave paintings were made by cavemen. In Africa, Ndebele women are exclusively responsible for designing and executing the elaborate geometric and figurative painted imagery that decorates the interiors and exteriors of their homes and, in other communities, across other continents, it is women who weave and dye to create the patterns and colors that make utilitarian shelters into homes.


Archeological Evidence


The First Shelters


It is reasonable to assume that the first shelters were either found—caves, for example—or were made with materials that were easy to work with bare hands or with very simple tools. Although the term “cavemen” is often used to describe early human beings, and while there is certainly evidence that ancient people made use of caves, it is unlikely that caves were the most widely used of early human living places. Caves exist only in certain places and their number is limited, nor are they particularly comfortable or attractive places to live. While the famous cave paintings at Chauvet (1.2), Lascaux, and Altamira clearly prove that early peoples used these caves, there is no certainty that they were dwelling places. Perhaps they were emergency shelters, places for special rites or ceremonies, or they may have been used for the works of art that we admire because they preserved them from the weather.
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1.2
Lion Panel, Chauvet cave, Ardèche, France. 15,000–10,000 BCE.


Evidence of human occupancy of caves comes from paintings that were made with only firelight as illumination. The intention was probably not to ornament or decorate the natural spaces of the caves, but rather to provide images that might grant mystical power over hunted animals. To the modern viewer, the paintings have the effect of making the natural caves into spaces under some degree of human control.





Constructed shelters from prehistory have survived only where they were made from durable materials. The most available and easy to work materials—twigs and branches, leaves, rushes and similar plant materials, and animal materials such as skins or hides—are all short-lived, subject to decay and disappearance within relatively brief time spans. Inorganic materials such as mud or (in cold climates) snow have limited lasting qualities, while stone, although very durable, is so difficult to work as to have had very limited possibilities for shelter building. These realities mean that the materials surviving from prehistoric times are largely small objects of stone such as arrowheads and spear points, or large arrangements of stones set up in patterns or assembled into structures.


Dolmens and Barrows


The arrangements of stones called alignments, and the dolmens of Brittany (France) and other European locations, are thoughtfully designed structures dating from prehistoric times. Most speculations assume that the larger sites, such as Stonehenge on Salisbury Plain in England, were used for ceremonies or rituals connected with observation of astronomical movements; dolmens are more often linked to burial rites. The arrangement of a large stone placed on top of two or three upright stones that makes up the many dolmens seems to have created the inner chamber of a tomb that took the form of an artificial hill. Where the earth has eroded away, the stone dolmen remains. Where the earth is still in place, it forms the kind of tomb called a barrow in England. It is possible to go into the interior chambers of some of these surviving tombs. They are dark, mysterious, and often impressive, if only for their evocation of unimaginably ancient origins. In some of these structures, it is possible to see carved or incised patterns cut into the stones with patterns of beauty, although their meanings are unknown.


Estimating dates for prehistoric sites was a matter of guesswork until the fairly recent development of the technique of radio-carbon dating, in which measurements of the radioactivity of organic materials (such as bones or shells) gives a measure of their age. Stonehenge (1.3) is now dated with some confidence at about 2750–1500 BCE. All such structures date from the era now designated as the stone age in reference to the fact that the most advanced technologies of those times involved the working of stone as the best, most lasting, and most effective of available materials. For many parts of the ancient world, the stone age extended to c. 4000 BCE, after which the working of metals became the determining feature of many human civilizations. However, in areas such as northern Europe, the working of stone continued to be the predominant aspect of civilization up until c. 1000 BCE.
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1.3
Stonehenge, Wiltshire, England, c. 2750–1500 BCE.


Huge stones were carefully placed to create interior spaces with a strong aesthetic impact, whether they were originally open to the sky (as now) or roofed with materials that have since disappeared. The purpose seems to have been connected with rituals relating to the movements of the sun, moon, and stars. The circular form is characteristic of many ancient human constructions.





It is virtually certain that the lack of houses surviving from these times can be explained by the use of less-lasting materials, but that can in turn be explained in part by the reality that such ancient human life patterns were generally migratory or at least unattached to fixed locations. Early human life depended on water sources, hunting, and food gathering for sustenance and therefore required populations to move in pursuit of game and other food supply. Whatever shelter was used needed to be easily portable and therefore made of light materials—wooden sticks, leaves, and rushes rather than stone. Ease of working and mobility worked together to favor shelter of modest scale, light materials, and easy mobility.


Evidence from Tribal Cultures


The oldest known traces of built human shelter, found in Terra Amata in southern France, are believed to be 400,000 years old. These most minimal remains suggest the form of huts made from tree branches. Although archaeological evidence is scarce about the nature of the earliest built structures, there is evidence to be found by turning to the other source of clues to early human shelter—the practices of societies who live or have lived in simple ways, derived from indigenous and often ancient cultural practices. Peoples living in this way still survive in a few inaccessible geographical regions though many others were extant as recently as one or two centuries ago.


Peoples in tribal Africa, in the islands of the Pacific, in the Arctic, and in the North and South American continents before the coming of Europeans are now, or were recently, living in ways that had not changed in many generations. Villages in tropical Africa, settlements in the Sahara and Mongolian deserts, Native American, Inuit, and Australian Aborigine communities are all traditional living systems that provide examples of shelter types that can be assumed to be evidence of how human shelter may have developed.


In his book The Habitations of Man in All Ages (1876), the French architectural theorist and historian Eugène-Emmanuel Viollet-le-Duc (1814–79) tried to show how shelter-making began. In one illustration he shows us an indigenous group of people building a structure made up of tree branches tied together at the top, with enclosing surfaces being built up by weaving more flexible twigs and branches through the main structure. This is clearly an early form of shelter of the kind that appears in many indigenous cultures—a wigwam, or if covered with skins, a tepee. It might receive an exterior plastering with mud or, in the Arctic, a similar structure may be built up of blocks of snow in the dome-like form we call an igloo. In other locations where trees and branches are scarce, a similar form may be built of mud brick with a topping like a hat of straw or thatch.


Many such traditional shelters share certain characteristics. They are generally quite small and are almost invariably round. The small size reflects the limited availability of materials and the need to conserve effort, while the round form can be explained as a reflection of several realities that reinforce one another. The forms of nature are rarely straight-lined and square-cornered. Observation of trees and rocks, of the shelters built by birds and insects, would suggest circular forms; in the materials available the making of square corners might be difficult and create weak points in a fragile structure. A circle is also the geometric figure that will enclose most area with least perimeter, a concept that might not be understood in theoretical terms but could still be grasped intuitively in the process of constructing a building.
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1.4
William Henry Jackson, photograph of a Bannock family camped near Medice Lodge Creek, Idaho, 1871.


The native American tepee was a round, portable structure with a frame of wooden poles and a covering of skin. Its interior was simply the inside of its structure without added treatment or furniture.





The tepee (1.4) of the American plains had a frame of long poles tied together at the top. Its outer walls were skins arranged to permit a flap doorway and a top flap that could be adjusted to control air circulation, allow penetration of daylight, and act as a smoke outlet. The whole tepee was easy to take down, pack, and transport when the migratory hunting users needed to follow the herds that were their food supply. The yurt (1.5), or ger, of the Buryar peoples of Mongolia uses a vertical wall frame of lattice strips that collapse for transport but are expanded (like a modern elevator gate) and tied to form a circle. Willow strips form a roof structure and layers of felt are applied to form the wall and roof enclosure. The portable yurt, still in use, is an interesting example of a design developed to fit a particular way of life in a particular geographical location.
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1.5
An engraving of a Mongolian yurt.


The yurt is a portable structure with an enclosing wall of lattice strips supporting a roof structure of poles. The exterior is covered with skins or mats. Inside, boxes to hold possessions, rugs, and stools create spaces with considerable aesthetic character.





The snow house or igloo of the Inuit people of the Arctic region (1.6) is a circular construction built from blocks cut from snow. The blocks are laid up in concentric circles of diminishing size to form a dome. An entrance tunnel of snow blocks is angled to prevent penetration by the prevailing winds, and it includes a space to accommodate dogs. Within the house proper, skins are used to line the walls, leaving an air space that helps to insulate the interior while preventing the heat from melting the snow dome. Raised platforms made from snow lift the interior floor level and also act as furniture. The domed exterior form is strongly resistant to the high winds that occur during winter. The snow house is usable only during the cold months, and is replaced by a tentlike house of skins in summer or, in some regions, by a grass house of domed shape similar to the winter igloo, which uses an internal frame of thin strips of wood.
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1.6
Drawing of an Inuit igloo.


In this drawing of a typical Inuit igloo or snow house, the interior, shown in partial section, is lined with skins to give insulation, and the bench “furniture” on either side is formed of snow.





The round, portable structures built by migratory peoples generally stand alone; each house is a single unit, usually enclosing a single space. More complex houses of several rooms appear in villages in locations where climate, water, and food sources were sufficiently consistent to make constant relocation unnecessary. In Cameroon, in Africa, there are villages of multiroom houses where each room is actually a separate round hut with a special function (living space, kitchen, store room, or stable, for example), with covered doorway links between related hut-rooms. Walls are constructed of mud, with roofs of thatch resting like hats on the walls (1.7).




[image: Illustration]


1.7
Plan and sectional elevation of a Matakam homestead or tribal village in Cameroon, Africa.


The circular form of the mud or stone hut creates a room, and several similar structures are grouped together to make a house complex. The simple interiors hold storage containers and sleeping pads on the dirt floors.





Other traditional house types are not round. It is probably the use of strip materials, wooden poles, or branches that suggests straight-line walls and so leads to more-or-less rectangular box forms (1.8). The A-frame form of the Dawi ceremonial chief’s house, the dwellings of the people of New Guinea, packed-mud houses in Yemen, Pueblo building in the American southwest, some wigwams (known to us from drawings made by early European settlers), and many house types built by South American natives have rectangular plans.
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1.8
John Webber, engraving of the interior of a house in Nootka Sound, Canada.


A structure of wooden logs creates an enclosure in which a fire generates heat. Fish are hung to dry, while blankets and mats serve as both clothing and minimal furnishings. Totem-like carvings have both mystical and aesthetic value.





In Apulia in southern Italy, an ancient house type still in regular use is built of dry field stones to form a roughly square room. This is topped by a round dome built by laying rings of stone in gradually diminishing circles until a single stone can cover the topmost opening. Such trulli houses have been built for thousands of years in the region.


Other types of traditional house forms are determined in part by the powerful environmental realities of topography, weather, availability of materials, and particularly climate. The snow-built igloo is well known but the underground houses of the Matmata in the Sahara are less familiar. A Matmata house is made up of a central court, a deep open-topped pit dug into the desert which gives access to surrounding rooms that are totally underground. A long, sloping entrance tunnel gives access to the court. This underground scheme requires no added material and provides insulation against desert heat by day and extreme cold at night. The central courtyard, open to the sky, receives light but is deep enough (30–40 feet/9–12 m) to cut off the angle of the sun, leaving the bottom of the court always shaded and cool. A diagram (1.9) gives a view into this type of house from above, and shows how it fails to have any visual impact above ground level.
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1.9
Drawing of a Matmata house.


This illustration of an underground house of the North African Matmata people shows an entrance tunnel (1) leading from the surface (10), with stables for a donkey (2) and a goat (3), leading down into the central courtyard open to the sky. Individual bedrooms (5) and other rooms [(4) granaries and (9) a kitchen] are tunneled into the surrounding ground, with steps (8) leading to some rooms. A cistern (7) in the center of the courtyard collects and saves water.





Whether round or rectangular, on the surface of the earth, raised up on posts, or dug into the ground, it is the interior space of such houses that is their reason for existence. Such interiors are not “designed” with the sophistication of concept that is associated with modern interior design; the interior is simply a hollow space created by the technique of building the outside. Into the inside of all such houses must go the equipment used in daily life—cooking and eating utensils, weapons, stored clothing, blankets, and whatever there may be in the way of furniture. Tables and chairs are rarely used. Most indigenous peoples sit on the ground and use the earth surface as the only table. Sleeping arrangements use portable materials laid on the ground rather than on a constructed bedstead. Rudimentary furniture appears in some traditional house types—shelf-like platforms or benches constructed as part of the built structure of mud huts, underground dug chambers, and snow-built igloos. Storage devices, bags, baskets, and, where they have been developed, pottery bowls, pots, and jugs are the most ubiquitous of artifacts in such dwellings.


Pattern and Design


The technique of weaving is an ancient invention, which has appeared in many locations, making possible baskets, blankets, and rugs (and, of course, clothing) of a manufactured membrane as an alternative to animal skins. The weaving of fibers of varied colors, either from natural sources or through dyeing, leads to the discovery that patterns too can be woven. Such simple patterns as stripes and checks lead to the invention of more complex geometric patterns that appear in basketry, pottery, and woven blankets and rugs. The human urge toward the introduction of designed pattern is in clear contrast to the hives and nests made by other creatures where pattern appears (as in the webs of spiders) only where it is a structural or other functional necessity. Painted decorative elements appear as fired pottery comes into use, with both geometric pattern and more-or-less representational imagery.


The patterns and images that enliven clothing, blankets, baskets, pots, and other objects of the interiors of these shelters allow them to be compared with more modern interiors where rugs, wall treatments, furniture, and other objects are the elements that make an interior space a designed entity. In indigenous practice, pattern and imagery are rarely strictly ornamental, however they may appear to modern viewers. There are purposeful meanings in color, pattern, and design that serve to designate identity within a society, tribal loyalties, religious or mythic references, or magical significance. The designs of an African woven cloth (1.10) or a Navajo blanket, for example, follow customs that make the visible designs significant in reinforcing tribal traditions and taboos. Entering a house where a few utilitarian objects offer some visible expression of a particular way of life gives the occupant reassurances that offer comfort and a kind of aesthetic experience. To the modern viewer, even if the significance is unknown, the aesthetic value can remain powerful.
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1.10
Kente cloth, West Africa, c. 1975.


This African weaving uses bright colors in contrasting bands. The weaving is done in narrow strips that are sewn together to make wider areas for use in robes, blankets, or wall hangings.





THE FIRST PERMANENT SETTLEMENTS


The key inventions or discoveries on which civilization is built are the controlled use of fire, the invention of language, and the development of agriculture. Of these three it is agriculture, or fixed-base agriculture as it is often called, which has most directly influenced the design of built shelter. As long as food supply was dependent on hunting and gathering, humans were forced to travel to where food was available. The discovery that it was possible to plant crops and harvest a larger and more reliable food supply was the basis for a chain of developments. Once crops are planted, it is necessary to remain close by to harvest the results. When staying in one place, it is no longer necessary to use only portable housing, so more lasting house types can be developed. Further improvement in food supply also makes growth in population sustainable.


With more people and the development of more permanent building types, villages and towns were established. The making of the necessities for living (clothing, utensils, weapons) gradually became more specialized with systems of trade emerging to make it possible for a farmer, a shepherd, or a fisherman to make exchanges with a weaver, a potter, or a builder to the benefit of all parties involved.


It is generally thought that around 10,000 BCE this shift from nomadic hunting and gathering cultures to those centered on agriculture began to gain impetus (particularly in regions like the Near East), and there was a connected shift to more permanent dwellings. Stone would have been the most obviously desirable non-portable material for wall construction, but stone was not always easily available. As a result, a substitute was invented: the mud brick, made by compacting mud in a mold and drying it in the sun. It was used in much early building and is still used in modern times (such as the adobe brick used in the Americas). Mud brick, however, is a difficult material with which to make roofs. As a result, roofs had to be made using wood, poles of rush, and animal hides spread over whatever type of framework could be devised. Dome-like structures made entirely of mud brick are possible, but, for obvious reasons, they are only practical in very dry climates.


Among the earliest known excavated structures are the frames made from mammoth bones found at Mezhirich (Ukraine), and dating to c. 15,000 BCE (1.11). Over these circular frames would have been stretched animal hides, and they may indicate a stage in the transition from a highly portable wooden-framed structure to something more stable and lasting. This round shape continued to be popular with the transition to stone and mud brick, as demonstrated by the round houses dating from the seventh to fourth millennia BCE at Khirokitia (Cyprus). The single chambers of these houses were each topped by a sleeping loft within the dome, reached by a ladder.
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1.11
Reconstruction of mammoth-bone structure, Mezhirich, Ukraine, c. 15,000 BCE.


The bones of mammoths served as the material for structural frameworks. Wooden poles helped support the roof that was probably made from hides.





Round buildings, however, are more difficult to group together than rectangular forms, and the latter become more common in the earliest towns and cities. Stone or mud brick as a building material facilitated this change in shape. The box-like houses comprising the town of Çatal Hüyük (near Konya, Turkey) dating from c. 6500–5700 BCE (1.12) are the earliest known such structures. These single-chamber houses of mud brick are crammed together with access between them being provided across their flat roof terraces. As the town had no formal fortifications, it is thought that the door-less and largely window-less exterior walls of the connected structures formed the defensive perimeter for the community. The chamber of each house had a raised sleeping platform and a hearth for cooking and heat. Access to the outside was provided by a ladder to the roof hatch that also served as a smoke vent. A few wooden beams supported smaller poles that in turn supported the roof surface of clay or mud.
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1.12
Reconstruction views of the buildings and shrine room of Çatal Hüyük near Konya, Turkey, c. 6500–5700 BCE.


All the buildings at Çatal Hüyük were accessed from the rooftops. They form a continuous grouping, the exterior walls of which form a perimeter fortification. The buildings comprised dwellings, workshops, and shrine rooms. It is unknown what many of the features of the shrine rooms signify, but the human figure with outstretched legs represents a woman giving birth, while the bull skulls were thought to represent masculine power.





Around 4000 BCE, larger towns—even cities—began to appear. With food and shelter adequately assured, human energies over and above the needs of subsistence made possible the development of increasingly complex inventions and the arts. All of these developments occurred at different rates in different places and all took thousands of years. The two areas where early Western civilization first developed to high levels of complexity are the Nile valley of Egypt and the region in the Near East between the Tigris and Euphrates rivers called Mesopotamia.


Mesopotamia: Sumeria


The beginnings of a settled Sumerian civilization based on agriculture and making use of irrigation can be dated around 3500 BCE when a system of picture writing came into use. Surviving traces of this and other subsequent societies in the Mesopotamian region include pottery, clay tablets (1.13), various other artifacts, and traces of buildings and cities. Unfortunately for the study of interior design, the available building materials were limited, with sun-baked mud brick the primary material of construction. While large cities and many major buildings were built in mud brick, the poor lasting quality of this material has left only ruins as survivals. Excavations by archeologists in this region find layer after layer of remains of successive cities built in sequence, as older cities were destroyed or allowed to crumble and subsequent cities were built on top.
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1.13
A clay tablet with an inscribed map of Nippur, Sumeria, c. 1500 BCE.


The oldest known city map shows the positions of important buildings such as temples, rivers and canals, and walls and gates. Although no records of the interiors of buildings exist, the sophistication of the map suggests that this was a highly developed civilization with a comparable level of design activity.





It has, however, been possible to reconstruct in part plans of houses, temples, and palaces from these ruins. Excavations at the site of the ancient Sumerian city of Ur have uncovered traces of 4,000-year-old closely packed neighborhoods of houses, each having several rectangular rooms around an open central court. This house type has continued to be used in many warm-climate regions up to the present time. Arched or vaulted roofs of mud or clay brick may have been used. Mud-brick houses with domed roofs (similar to those of the Italian trulli described earlier) are still in use in regions of Iraq and Syria, suggesting that this house form may also be of ancient origin.


The ancient temple, viewed by its builders as a house of a deity, tended to be an enlarged and elaborated version of the local house type. The White Temple in the city-state of Uruk, so-called because of the traces that indicate that its walls were whitewashed, was built before 3000 BCE. It is a rectangular block with a number of rooms surrounding a central space that may have been a covered or open court. Deep walls have thickened vertical bands to strengthen the inherently weak mud brick. Even earlier construction in Uruk includes fragments of walls surfaced with an elaborately patterned studding of small cones of clay painted in black, white, and red; the mosaic-like designs suggest the zigzag and diamond forms of woven textile patterns.


Much later, Assyrian cities in northern Mesopotamia included vast and complex palaces with plans that can be studied as they survive in excavated remains. Large rooms in the palace of Sargon in Khorsabad (c. 720 BCE) are thought to have had vaulted roofs and possibly made use of half domes. Glazed tile in rich colors was used as a surface material, and surviving examples of these decorations give some basis for imagined reconstructions. A conjectured restoration drawing from The Habitations of Man in All Ages (1.14) gives an idea of the magnificence of an interior in such an Assyrian palace.
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1.14
Eugène-Emmanuel Viollet-le-Duc, “Interior of a hall in the Assyrian Palace,” from The Habitations of Man in All Ages, 1876.


A conjectured restoration drawing from a book by Viollet-le-Duc of 1876 shows the great hall of an Assyrian palace as it might have appeared c. 720 BCE. The structure makes use of arches and half domes, while an arched entrance gateway is guarded by sculptured reliefs of winged bulls, which would have been painted and glazed in bright colors.





Pre-Columbian America


Before the arrival of Columbus on the American continent in 1492, there were a number of established communities, totally unconnected with developments in Europe and elsewhere in the world. The pre-Columbian Americans were of a number of differing groups quite isolated from one another.


North America


Europeans arriving on the east coast of America encountered a number of tribal native peoples that came to be known by various names such as Seminoles, Cherokees, Iroquois, Onondagas, Hurons, and Eries, among others. Most of these groups had developed agriculture and so were able to establish fixed settlements. They built their dwellings from wood with roofing of grass, leaves, bark, or thatch. Round structures, called wigwams, were common, but rectangular structures called “longhouses” were also built. Interiors were simple spaces, necessitated by the materials and building techniques available. The only variant on the strictly structural elements were woven rugs and blankets, dyed with natural dyes, that introduced color into interiors.


The tribes of the central plains, however, lived by hunting and so required portable housing structures, such as the teepees discussed above (see here), so that they could follow the animal herds that provided their main source of food.
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1.15
Ruins at Mesa Verde, Colorado, begun c. 550 CE.


The ruined Anasazi village known as the “Cliff Palace” built into the side of a cliff included round elements that were, when roofed, places for cult ceremonies.





In what is now the southwest region of the United States, remarkable towns containing as many as two hundred rooms were created in shelves on cliff edges. The Anasazi moved from these locations around 1300 CE, leaving only impressive ruins such as those at Mesa Verde, Colorado (1.15). Hopi, Taos, and Zuni tribes adopted agriculture, making possible the building of more permanent structures forming villages made up of the rectangular structures known as pueblos. Walls were built of adobe brick while roofing was made from wooden poles that supported smaller wood members. Navajos built round structures with walls of stone supporting a teepee-like roof. The making of baskets, pottery, and woven materials provided some color and variety within the strictly functional dwellings (1.16).
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1.16
Navajo blanket, United States, c. 1855–65.


This Native American blanket by Navajo weavers is woven of bayeta and Saxony fibers dyed in strong colors. The patterns are traditional, but the individual weaver has freedom to introduce variation, so that no two such blankets are identical.





The Aleut and Inuit peoples in the Arctic region of Alaska were and are the builders of the round snow houses (igloos) discussed above (see here).


All of the North American native cultures are pre-Columbian, in the sense that they existed before 1492 and were gradually discovered as European explorers pushed across the continent. Most of these peoples maintained their ways of life until recent times, so that most of their dwellings are well documented through verbal accounts, drawings, and paintings and, in many cases, with photography. Native American traditions have been much altered through contact with modern society, although vestiges survive in such areas as the American southwest and in the Arctic areas of Canada and Alaska.


Central America


Before the arrival of the Spanish conquerors under Hernán Cortés in 1519, there had been several highly developed civilizations in Mexico. The Spanish, interested only in gold and other plunder, destroyed these cultures so that study must deal with largely ruined communities. Near what is now Mexico City, successive Toltec, Aztec, and Mayan peoples developed the 7-square-mile (18-sq-km) city of Teotihuacán, the layout of which can be seen in the existing ruins (1.17). Major surviving structures, such as the Palace of Quetzalcoatl (seventh century CE), include patios, porticos, and other elements, decorated with reliefs, giving some idea of the character of interior spaces (1.18). There are also murals surviving in an apartment compound, one of which is reputed to show a fertility goddess (c. 650 CE; 1.19).
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1.17
Plan of Teotihuacán, Mexico, seventh century CE.


The now-ruined city of Teotihuacán (near Mexico City) can best be appreciated in a plan such as this one. Prominent are the large ceremonial and governmental sites, which dwarf the surrounding buildings.
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1.18
Courtyard, Palace of Quetzalcoatl, Teotihuacán, Mexico, seventh century CE.


In the courtyard of the palace, bas-reliefs of a bird are carved in the faces of the square stone pillars.
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1.19
Mural, Tepantitla compound, Teotihuacán, Mexico, c. 650 CE.





Many Mayan sites exist in the Yucatán peninsula of Mexico. In Palenque, the Temple of the Inscriptions (1.20) has survived at the top of a stepped pyramid (700–800 CE). Its interior consists of a number of chambers with a hidden stair leading down to a burial chamber below the pyramid structure. The Mayans never developed arches and true arched vault construction and, therefore, limited their buildings to spaces that could be spanned by roofs supported by stone corbelling. Wood and thatch were used to roof most structures other than temples, which has resulted in the absence of many surviving enclosed interior spaces.
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1.20
Temple of the Inscriptions, Palenque, Mexico, 700–800 CE.


The Mayan temple at the top of a stepped pyramid contains an inner stairway leading to a tomb chamber buried deep within the structure. The five doorways visible here lead to a narrow outer chamber, which gives access to three inner chambers beyond.





An eighth-century Mayan painted ceramic (1.21) does give some clues about furniture by illustrating a figure, the god L, seated on a cloth-covered throne-like stool or chair, which is in turn placed on a low, raised platform.
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1.21
Painted Mayan ceramic, Central America, eighth century CE.


This Mayan ceramic portrays figures seated on a stool placed on a raised platform. Mayan furniture must have taken similar forms to those depicted here.
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1.22
“Nunnery” at the Governor’s Palace, Uxmal, Mexico, c. 900 CE.


The so-called Mayan “nunnery” at this site is related to the Governor’s Palace (c. 900 CE). Decoration in stone mosaic appears above and between the entrance doorways to the many rooms.





In Uxmal, a Governor’s Palace and a building called a “nunnery” (1.22) survive as interesting ruins. The latter has a central court surrounded by a number of small rooms (c. 900 CE). The exact uses of many Mayan structures are not known so that the titles given to them are the result of guesswork and speculation. This is true of the Temple of the Warriors (c. 1000–1200 CE; 1.23) at Chichén Itzá. Hundreds of closely spaced columns surround the pyramid at its base. The number of columns suggests that they served to support a structure of wood providing flat roofs over this area.
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1.23
Temple of the Warriors, Chichén Itzá, Mexico, c. 1000–1200 CE.


The many closely spaced square columns around the base of the central stairway are carved with different images of Toltec warriors, some of which still bear their original color. The entire group of pillars is known as the Group of a Thousand Columns.





A carved stone reclining figure, or chacmool (meaning “Red Jaguar” or “Jaguar King”) found at Chichén Itzá (1.24) was a piece of ritual furniture used to hold offerings in sacrificial ceremonies that took place in the pyramid-top temple. It was painted in bright colors which, along with the polished gold wall covering, would have made the temple interiors visually spectacular.
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1.24
Chacmool, Temple of the Warriors, Chichén Itzá, Mexico, c. 1000–1200 CE.


This carved, seated figure at the Temple of the Warriors holds a round plate or bowl believed to have been used to contain offerings to a god as part of Mayan religious ceremonies.





The misnamed “Castle” (Il Castillo) in Chichén Itzá (1.25 and 1.26) is of a similar date. It is, in actual fact, a temple of Kulkulkan, a 180-feet (16.5-m) square, 780-feet (238-m) high stepped pyramid, topped by a temple structure. Its interior layout corresponds to the Golden Mean of geometry, with walls placed so that the outer spaces relate to the center chamber in a 0.618:1 (Golden) ratio.
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1.25 and 1.26
Il Castillo, Chichén Itzá, Mexico, c. 1000–1200 CE.


During the spring and fall equinoxes, the setting sun casts an undulating shadow on the north stairway and is said to suggest a great serpent descending from this temple to the earth below. Il Castillo lies just southwest of the Temple of the Warriors.





South America


With the arrival of the Spanish explorers under Francisco Pizarro in 1530, the developed civilizations of earlier native cultures first became known to Europeans. Unfortunately, the Spaniards were interested only in spoils and were largely responsible for the destruction of cultures that had existed for centuries.


The Chimu kingdom dominated parts of the western coast of South America in the area that is modern Peru. From about 1100 until the domination of Inca peoples, beginning around 1470, the Chimu were the builders of cities of which Chan Chan is the most impressive. It is now known only in ruins (1.27), but two successive palaces can be studied in plan. Courtyards and gardens, long passages, and groups of small houses are all laid out in strict rectilinear geometry. Pyramids were built as burial monuments and Spanish explorers found vast hoards of objects of gold and jewels within them.
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1.27
Ruins at Chan Chan, Peru, c. 1300–1470 CE.


Adobe walls among the ruins at Chan Chan include carved figures such as the birds visible here. Similar elements appear in the design of surviving woven textiles.





The Inca civilization, which followed the Chimu, was the dominant culture at the time of the coming of the Spaniards. The Incas occupied both coastal areas and mountainous country in the Andes. With its capital at Cuzco, by the middle of the fifteenth century, Inca civilization had become the most important power in the American continents. Using carefully shaped stones of irregular form, fitted together without mortar, walls of houses, temples, and palaces were built, including parts of the old city of Cuzco and the great fortress of Sacsayhuaman (1.28). The Incas never developed a method of roofing better than the use of wood and thatch so that complete interiors have not survived. Important spaces in temples and palaces were said to have been lined with gold, having polished, reflective surfaces relating to sun worship.
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1.28
Fortress of Sacsayhuaman, Cuzco, Peru, fifteenth century CE.


The carefully cut and fitted stones (called “cyclopean”) of this Inca fortress, although large and irregular in shape, form walls of great strength and stability.





The typical Inca house, at Machu Picchu and elsewhere, was a single square room with walls of adobe and a roof of thatch. In the adobe walls, hollow niches served to hold utensils and other objects that were both utilitarian and decorative. The stone construction of Machu Picchu houses has led to their partial preservation, although roofs are missing (except for a restored example, 1.29). The use of animal skins and woven mats on floors and brightly dyed woven materials for blankets and wall hangings made for spaces that can be imagined as colorful and lively.
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1.29
Reconstructed house at Machu Picchu, Cuzco, Peru, mid-fifteenth century CE.


The fine stonework of the ruins of Machu Picchu is typical of both the major structures and the small buildings that are believed to have been houses. The original wood and thatch structures have disappeared throughout the city; the builders had no way of roofing with stone. This reconstruction suggests the appearance of such a roof.





Samples of Peruvian weaving have been preserved that use varied and handsome dyed coloring and often illustrate figures of human and animal forms showing images of gods and other mythic beings (1.30). The use of woven materials for rugs and blankets may have contributed warmth and color to Inca interiors.
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1.30
Textile, Chimu culture, Peru, c. twelfth–fifteenth century CE.


Woven textiles have survived from Chimu culture in considerable number. They offer images of figures of conventionalized forms thought to represent gods or other mythic beings.





Ancient Egypt


The civilization of ancient Egypt has left more evidence for study so that, although no complete interiors survive intact, it is possible to gain a clear idea of what those spaces must have been like. Circumstances have worked together to preserve Egyptian design. Stone of good, lasting quality was available in the Nile valley, and the Egyptians learned to use it for important buildings, although the everyday architecture of houses and even palaces continued to rely on mud brick. Many Egyptian structures of stone have survived, some ruined to a degree, but some, like the famous pyramids, in quite good condition. The pyramids were built as tombs and they call attention to the religious beliefs that were central to ancient Egyptian society.


Egyptian religion, like many other religions, included belief in a life after death, but it put extraordinary emphasis on the preservation of the bodies of dead persons. The afterlife would last as long as the body survived—hence the development of techniques of embalming and the concern for the building of tombs of maximal lasting qualities. Moreover, it was believed that objects placed in a tomb along with the carefully protected mummified body could be taken into the afterlife. Objects too large to be placed in a tomb—a house or a boat, for example—could be represented by models. On the walls of tombs and temples (1.1), texts spelt out in hieroglyphic writing were combined with visual images, incised and painted in plaster or directly in stone. Taken together, the stone buildings, the objects found in tombs, and the surviving written and illustrated texts have made it possible for archeologists to develop a clear picture of ancient Egyptian ways and to place this knowledge in an accurate chronological history.


Geometry and Proportion


The largest and best known of ancient Egyptian structures, the pyramids (1.31) are among the oldest surviving works (the oldest dating from c. 2750 BCE), but their small interior passages and chambers are of less interest than their demonstrations of Egyptian conceptual thinking. Ancient Egypt developed great knowledge of, and skill in, geometric planning. The pyramids at Giza are positioned with a north–south axial orientation of great precision (particularly impressive since the spherical form of the earth with its north and south poles was unknown). It might seem that the slope of the pyramid sides (51 degrees 50 minutes 35 seconds) was an arbitrary choice until it is noted that this is the base angle of a triangle having a base and hypotenuse that are respectively the short and long sides of a Golden rectangle, a figure in which the ratio of the short side to the long side is the same as the ratio of the long side to the sum of the two; that is, calling the short side A and the long side B:
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In numerical terms, the only value that satisfies this relationship is the ratio of 0.618:1, which is equal to the ratio 1:1.618. This relationship, often called the Golden Mean, has been discovered and rediscovered at various times in history as a unique proportion believed to have both aesthetic and mystic significance. That the Egyptians knew of it and used it seems certain. Without mathematical techniques a Golden ratio can be constructed with straight edges and a compass by laying out a right triangle with an altitude equal to one half the base (1.32).
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1.31
Cross-section of the Great Pyramid at Giza, Egypt, c. 2550–2480 BCE.


Although the internal spaces are tiny in comparison with the huge mass of the pyramid, their forms and relationships are complex and significant. A passage leads to a false tomb chamber, while the entrances to the passages leading to the actual tomb were carefully concealed in the hope of defeating any efforts to break into the actual tomb of Khufu (Cheops), the pharaoh for whom the pyramid was built.
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1.32
Derivation of pyramid angle from a Golden rectangle.


Using a Golden rectangle, the long side A is swung to make contact with the opposite long side. The resulting triangle has B as its base and A as its hypotenuse; it can be called a Golden triangle.





Another arc transfers the long side to make it the hypotenuse of the triangle that represents a half-elevation view of the pyramid (1.33).
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1.33
Geometric construction of a Golden rectangle.


CDE is a right triangle with DE equal to one half CE. With D as a center and DE as a radius, an arc is swung to the hypotenuse CD marking point X. With C as a center, an arc is swung from point X to the baseline CE. The base is now divided in a Golden ratio, A:B. With B as its length and A as its width, a Golden rectangle can be drawn.





Egyptian art and design make regular use of this subtle relationship and many other simpler geometric concepts in architecture, in art, and in the design of everyday objects. This leads to the conviction that the striking aesthetic success of so many Egyptian works derives from such “harmonic” controls—so-called because of their relationship to the parallel mathematical bases of musical harmony. The musical chords that offer a pleasant (“harmonious”) sound are made of tones with vibration frequencies in simple ratios such as 2:3, 3:4, and 3:5. Irregular ratios such as 17:19 produce harsh, discordant sounds. The proportions used in Egyptian design are “harmonic” in the same sense as the harmonious musical chords.


Egyptian Temples and Houses


The plans of Egyptian temples are expanded and elaborated versions of Egyptian house plans, with an innermost chamber—home of the god—surrounded by layers of walled spaces and reached only through a succession of outer walls, gateways, and courtyards. The mud-brick material of house building (probably retained in early, now-vanished temples) was translated into construction using carefully cut and polished stone. The design of the typical stone column, with its suggestion of a binding of cord at the base and below the capital, was derived from the mud columns strengthened with bundled reeds of houses and palaces. The inward slope (called batter) of walls that had been used to improve stability in mud construction was retained in stone and is a common characteristic of ancient Egyptian building. Flat stones used as a roofing material can span only short distances and so compel plans that stick to small rooms and narrow passages, or, when a larger space was required, fill the space with columns spaced closely enough to make it possible for stones to span from one column to the next. Such spanning stones are called lintels; building that is based on columns and lintels is called post and lintel, post and beam, or trabeated construction.


A large space filled with many columns is called a hypostyle hall. The enormous (170 × 338 feet/52 × 103 m) hypostyle hall of the Temple of Amon in Karnak (begun c. 1530 BCE) contains 134 columns with surfaces covered with incised and painted hieroglyphic inscriptions (1.34). The columns are built up of stone drums topped with capitals carved in papyrus-bud or flower forms. The center portion of the hall is higher than the sides so that high, unglazed clerestory windows could admit light. Access to the hall is through two gateways centered between huge masonry elements called pylons with a large open courtyard between. Beyond the hypostyle hall, three more gates between pylons protect the vast complex of smaller chambers and passages, now partly in ruins, which led to the most sacred interior space, the chamber of the god.
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1.34
Temple of Amon, Karnak, Egypt, c. 1530 BCE.


The hypostyle hall is a vast space almost filled by the columns that supported a stone roof. Incised hieroglyphics covered the columns. Originally, the surfaces were painted in bright colors (still partially visible), which would have glowed in the dim light admitted by roof-level clerestories.





Temple plans can be analyzed to demonstrate their use of complex systems of geometry, which set the relationships and proportions of spaces, walls, and columns in a way that must have had mystic, symbolic significance as well as aesthetic impact. Simple bilateral symmetry is an almost invariable controlling concept. Only traces of mud-built palaces remain, but restoration drawings give some idea of what their interiors might have been like. For example, another illustration from Viollet-le-Duc’s book shows a courtyard in a palace, with columns forming shaded aisles on either side, while awnings above partly shade the court (1.35). There are surviving traces of whole towns of houses built as “suburbs” to house the workers employed on vast royal building projects. Surviving traces have formed a basis for suggested reconstructions of houses built at one end of an enclosed garden used for food production as well as amenity. In some tombs, wooden models of houses, shops, and other facilities of everyday life have survived, giving additional information about the pleasant and colorful character of these aspects of ancient Egyptian life.
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1.35
Eugène-Emmanuel Viollet-le-Duc, “Interior of Egyptian Palace” from The Habitations of Man in All Ages, 1876.


In this Viollet-le-Duc drawing, the courtyard of an Egyptian palace is shown looking toward the pylons of the entrance gate. The columns would have been of reed, coated with mud plaster and painted in colorful designs.





Egyptian use of color was both strong and effective. Pigments in clear primaries (red, yellow, and blue) as well as green were used, along with white and black, the latter generally only for linear forms that edged and defined areas of strong color. In interiors, ceilings were often painted in a strong blue, representative of the night sky. Floors were sometimes green, possibly symbolic of the Nile.


Egyptian Furniture and Other Interior Furnishings


Knowledge of Egyptian furniture comes from two sources: images in wall paintings that show scenes of everyday life in royal or other aristocratic houses, and actual examples that were placed in tombs and that have survived. The latter include chairs, tables, and cabinets, many of them richly decorated for use and display in the homes of the wealthy and powerful. The typical preserved chair has a simple wooden frame with a low seat webbed with bands of rush or leather. Legs usually end at their base with carved, clawed animal-foot forms. Simple folding stools of an X-form of great elegance also survive. The elaborate objects from the tomb of the pharaoh Tutankhamen (c. 1345–25 BCE) are well-known examples of the colorful and ornate phases of Egyptian design (1.36). Many smaller objects, pieces of pottery, and glassware have also survived. Small wooden boxes, sometimes inlaid with ivory, were fitted out to contain cosmetics and tools for personal adornment. Such objects are often designed with attention to systems of geometric proportions, including the Golden section. Surviving examples, such as a modest chair (1.37), and a bed and a cosmetics box (1.38) give an idea of the elegance of more simple Egyptian furniture design. Surviving bits of woven textiles suggest that the Egyptians were also highly skilled weavers and colorists of woven cloths.
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1.36
A ceremonial throne from the tomb of Tutankhamen, c. 1345–25 BCE.


The basic structure of ebony wood can be glimpsed only in the legs of the chair, which is encrusted with inlays of gold and ivory with panels of painted, symbolic imagery. The seating function is clearly subordinated to the display of wealth, grandeur, and power conveyed by the richness of material and sublime skill with which they have been assembled.
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1.37
Egyptian chair, c. 1400–1295 BCE.


In this Egyptian chair of wooden construction, beautifully crafted joints (made with stone tools) form a wide back and frame the seat, which is of woven rush caning. The low seat height suggests that cross-legged seating was the norm.
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1.38
 Egyptian bed and box, c. 1314–1158 BCE.


These examples of Egyptian furniture were retrieved from a tomb. The bed has feet carved in animal form while the box of ebony and ivory is made in proportions that relate to the Golden Mean of 1:1.618, that is much used in architecture.





Ancient Egyptian civilization survived, in gradually diminishing strength, until Roman times. Its influence on later European development is a matter for debate. Certainly, other peoples around the Mediterranean visited Egypt, but the extent to which the design of ancient Greece may have been influenced by knowledge of design in Egypt can only be guessed. Whether or not there is a direct path of progressive development, the design of ancient Egypt was clearly demonstrative of the power of strong conceptual thinking in generating a powerful aesthetic expression.










CHAPTER TWO


Classical Civilizations: Greece and Rome




[image: Illustration]


2.1
Interior of the Pantheon, Rome as painted by G. P. Pannini, c. 1750.


The Roman temple to all the gods, built 118–28 CE, is a domed structure containing a spectacular interior. The diameter of 142 feet (43 m) and the matching height give the interior a geometric order, while daylight pouring in from the oculus (round opening) at the top of the dome illuminates the space.





Several clusters of habitation developed on the northern edge of the Mediterranean, generating the bases on which later European civilization grew. The term “prehistoric” is applied to these cultures since they have left no detailed written history. The first of these in chronological sequence overlaps the middle portion of ancient Egyptian history.


MINOAN AND MYCENAEAN CULTURES


Minoan and Mycenaean communities developed on small islands in the Aegean Sea, on the larger island of Crete, and on the mainland of Greece beginning around 2000 BCE. The term “Minoan,” derived from the name of the legendary king Minos, is used to refer to the society, presumed to have come from Asia Minor (now Turkey), that built up a scattering of settlements on Crete—some twenty towns or small cities, each with its own palace, and a population estimated at about 80,000 supported by agriculture and fishing. Some contact with the contemporary society of Egypt is assumed, although there is no clear evidence of its influence.


Knossos


Excavation has uncovered layer after layer of Minoan cities, each destroyed as the next level was built, leaving only traces of the mud-brick structures, but more extensive remains of some of the palaces where stone was the primary building material. The best-known and most complete of these palaces is that at Knossos on Crete, thought to have been the palace of King Minos and his successors in 1450–1400 BCE. Its ruins are complex and confusing as a result of many rebuildings. Efforts at restoration have created portions that give some idea of what the building may have been like when it was inhabited. The plan is a loose agglomeration around a large central open area. On one side there is a lower level of narrow chambers—perhaps the basis for the legendary labyrinth where the fearsome Minotaur was supposed to have been kept. Stairs lead to an upper level of larger chambers, thought to be the ceremonial rooms of the palace. Many of the rooms are narrow or small, but there are larger rooms with traces of free-standing columns spaced in a way that suggests that they supported the wooden beams of a roof structure. On the other side of the court there is a complex of smaller rooms, including a three-level grouping that seems to have been the royal residence. There are stairs and light courts leading to rooms that contain traces of wall paintings (2.2). The restored stair halls and throne room (2.3) give some idea of the surprisingly informal and colorful character of these spaces.
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2.2
Queen’s Megaron reconstruction at the palace at Knossos, Crete, c. 1400 BCE.
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2.3
Throne room reconstruction at the palace at Knossos, Crete, c. 1400 BCE.


The elaborate wall painting, with its images of animals and plants, contrasts with the simplicity of the stone floor, benches, and the high-backed throne of carved stone.





Mycenae and Tiryns


The term Mycenaean is used to identify the ruined palaces at Mycenae and Tiryns on the Greek mainland, which date to the Late Bronze Age (1600–1250 BCE). These were placed on high ground and planned with fortification walls for defense. Giant rough-cut stones are laid up without mortar to form complex galleries and chambers, topped in places with stones tilted inward, which meet to form a stone roofing. Enough stonework survives for plans to be reconstructed; they exhibit the same complex and labyrinthine planning encountered in the Cretan palaces. A gateway would lead to a courtyard with a columned surround on three sides and, on the fourth side, the façade of the major hall of the palace, a large room called a megaron (2.4), with an outer vestibule and portico. Internally, there was a round central hearth, four columns supporting a wooden roof structure, and a raised throne placed at the center of one side wall. The floor was paved with decorated tiles and surviving traces suggest walls with colorful painted decorative patterning. It has been suggested that in Homer’s epic, the Odyssey (c. 8th century BCE), the events surrounding the return of the hero Odysseus take place in such a megaron in his palace at Ithaca. The symmetrical plan and placement of the megaron in relation to the forecourt suggest the beginnings of a formal and monumental approach to planning.
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2.4
Reconstruction drawing of the megaron of the palace at Mycenae, Greece, c. 1500–1300 BCE.


The megaron was a large rectangular or square room, with a central hearth below a raised roof with an opening through which the smoke could escape. The entrance was from a porch with two columns, which, like the interior columns, tapered from a larger capital to a smaller base. Although the style of roof is unknown, the artist’s impression shows that it may have been decorated with complex, abstract, painted patterns.





Excavation of town sites has revealed compact clusters of houses, usually of four or five rooms, grouped along narrow streets or alleys winding about without formal plan. Painted tiles, pottery, and wall paintings give some idea of the design vocabulary of the Aegean cultures, but there are no intact pieces of everyday furniture or other artifacts to suggest a more complete sense of the domestic interior.


The cities on Crete were all destroyed around 1400 BCE, probably by an earthquake. Mycenaean civilization lasted until sometime between 1200 and 1000 BCE, when it was displaced by the migration of Dorian invaders from the north of Greece.


GREECE


The migrating and invading Dorians and Ionians brought into Greece their own systems of wood building, but also seem to have absorbed aspects of the earlier Aegean architecture and even to display traces of Egyptian design. The development of the Greek alphabet and the related system of writing around 900 BCE made it possible for the Homeric stories and others to be preserved, along with an increasingly complete historical record.


The Temple


The Greek temple developed from the Aegean megaron, the main room of the palace—it was thus the palace-house of a god, the only palace this largely democratic society required. No wooden temples have survived, but their nature can be deduced from later stone temples. The closely spaced columns support short stone lintels with a gabled roof above. The band of lintels forms an entablature carved with details that suggest the ends of wooden rafters and that even includethe simulated ends of pegs of the sort that must have been used in the joinery of wood construction.


The functions of the Greek temple were minimal (strictly ceremonial or symbolic), its construction simple, and its design limited to a narrow range of variations on a formula. The enclosed space of the temple, the cella, was usually only one or two rooms dedicated to a god or goddess as a symbolic home. The striking visible form of the building comes from the surrounding peristyle of columns, usually six or eight at the gabled front and rear with additional rows of columns along each side, making up a total surround of rhythmic repetition. This simple formula was made effective by a combination of devices, some so subtle as to have escaped discovery for many centuries.
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2.5
Greek orders of architecture.


The Doric order (left), the style used at the Parthenon in Athens, is austere and sturdily proportioned, its fluted column having no base and a simple capital. The column of the Ionic order (center) has a capital with two prominent spiral volutes, more vertical flutes and a greater ratio of height to diameter. The capital of the Corinthian (right), the most elaborate of the Greek orders, is ornamented with acanthus leaves and very small volutes. Given the same diameter, a Corinthian column would be the tallest of the three.





The best-known and most obvious characteristic is the use of an order, a systematic means of organizing elements according to a carefully integrated plan (2.5). The oldest and most admired order, called Doric, uses a column with no base that rises from the top of a three-stepped platform (the stylobate) to a simple capital made up of a round echinus with a square block or abacus above. The column is slightly tapered from bottom to top with a slight curvature or entasis. The entablature band above is made up of three parts: a plain architrave; a frieze made up of alternating panels—the triglyphs that recall wooden rafter ends, and the blank or sculptured metopes between; and above, a projecting cornice or crowning element. All of these parts are given dimensions that relate through a module or unit based on the diameter of the column. In the early Doric temples (c. 550 BCE), such as at Paestum, a Greek colony on the Italian peninsula, the column height is only about four and a half times its diameter. This proportion tended to be gradually altered in later work at different sites, with the height of the Parthenon column reaching eight times the diameter. The spacing of columns, the bands of the entablature, and even the smallest elements are worked out as multiples or submultiples of the governing module.




INSIGHTS




The Growth of Athens


Thucydides chronicled the long Peloponnesian War, writing between 433 and 404 BCE. He comments on how the situation caused an unplanned and haphazard expansion of the city of Athens:




The Athenians took the advice he [Pericles] gave them and brought in from the country their wives and children and all their household goods, taking down even the woodwork on the houses themselves. But the move was a difficult experience for them since most of them had always been used to living in the country. . . . So they were far from pleased at having to move with their entire households. It was sadly and reluctantly that they now abandoned their homes and the temples time honored from their patriotic past, that they prepared to change their whole way of life, leaving behind what each man regarded as his own city.


When they arrived in Athens, a few had houses of their own to go to, and a few were able to find shelter with friends or relations; but most of them had to settle down in those parts of the city that had not been built over, and in the temples and shrines of the heroes—except in the Acropolis.1





1. Thucydides, The Peloponnesian War, trs. Rex Warner (London, 1972), pp. 133–5








Greek architecture also shows knowledge of the theories of proportion so significant in Egyptian architecture—the Golden Mean proportion, for example. The Parthenon at Athens (2.6 and 2.7), usually considered the most perfect of Greek temples (447–432 BCE), is planned with its two interior spaces each of the Golden 1:1.618 ratio. Its front elevation fits into a rectangle of the same proportion, while the column spacing makes it possible to discover a series of connected harmonious relationships. The Parthenon also displays many of the more subtle departures from strict regularity, called refinements, that are characteristic of the most successful Greek temples. Corner columns are spaced closer to their neighbors than the regular spacing based on the governing module. In addition, the horizontal lines of the stylobate base platform are found to be bent upward in a slight curvature, columns lean slightly inward, and the lines of the entablature are also curved. These slight shifts from total regularity serve to correct the optical or perspective distortions that can make straight lines seem to curve or vertical to lean. They also introduce an aesthetic quality to the buildings that might be called “humane” in its delicate shifting of forms away from a strictly mechanical precision.
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2.6 and 2.7
Exterior view and reconstruction of the interior of the Parthenon, Athens, Greece, 447–432 BCE.


The most admired of Doric temples from the era of Pericles when classical Greece was at the height of its power, the building (top) is partially ruined but still striking. Eight columns at front and back form, with the columns at each side, a peristyle surround. At front and back, an additional row of six columns stands in front of the doorways that lead to the naos, or main chamber, at one end and the smaller chamber, or treasury, at the other. Within the naos, columns support an upper balcony where additional columns support the roof. A statue of the goddess Athena dominates the naos, as shown in the reconstruction (below).





Internally, many Greek temples contain only the simple single room of the megaron house, but some larger temples have internal rows of columns supporting a mezzanine or balcony with an upper range of columns supporting the roof above. Although no complete interior of any Greek temple has survived, the ruins of the temple of Poseidon at Paestum (2.8), for example, give an idea of the aesthetic success of this arrangement. A few round buildings were also built for special functions, possibly serving some religious cult. A restoration drawing (2.9) suggests the appearance of the interior of the Athens agora (market) building known as the Skias, c. 465 BCE. The white ruins mislead modern viewers; the original buildings used strong color, as we know from traces discovered in the stones. Such polychromy (use of various colors) must have made these buildings quite different from the pristine image so often imagined.
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2.8
The Temple of Poseidon, Paestum, Italy, c. 460 BCE.


This view of the Doric temple, which originally had a roof, looks down into the naos. The lower tier of columns supported a balcony, where another series of columns would have supported the wooden roof.
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2.9
Reconstruction drawing of the Skias in the agora, Athens, Greece, c. 465 BCE.


In the agora at Athens, Greece, this round building, known as the Skias served as a dining hall and council chamber for the presidents of the monthly governing councils in the fifth century BCE. The interior shown here is a reconstruction, with a wooden roof supported on wooden columns. Light can enter only from an open doorway.





Following the Doric order, two other orders came into use in Greek architecture. The Ionic order uses a column taller and thinner in proportionthan the Doric, adds a base detail, and is most clearly identified by its capital with its twin scroll-form volutes. The small temple called the Erectheum and the Temple of Athena Nike on the acropolis in Athens both used the Ionic order, which also appears in the interior of the Doric Temple of Apollo at Bassae. The Ionic order is usually viewed as more gentle than the austerity of the Doric. The third order, called Corinthian, came into use much later. It is the most ornate of the three orders, using both small volutes at the corners of the column capital and carved forms of acanthus leaves ringing the lower part of the capital. The Corinthian order was widely used in Roman times and has been a favorite of later users of classical architectural detail.


Even the smallest details of Greek design have become elements in our understanding of the concept of classicism. The moldings that are part of the orders and the ornamental details that were used—including moldings given names such as bead and reel or egg and dart, bands of carved dentils or Greek key ornament (2.10)—continue to be used in classical design.
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2.10
Greek ornamental detail.


The patterns called a Greek key, and the more complex variant known as a Greek fret, were executed in mosaic tiles and are a frequent feature of Greek interiors.





The influence that Greek temples have had on Western architecture and design is remarkable considering their small number, modest size, and specialized purpose. Ancient Roman design borrowed heavily from the admired work of the Greeks. Roman architecture was rediscovered in the Renaissance, bringing back the romanized version of Greek design as the ideal of classical beauty. In the latter part of the eighteenth century, when travel to Greece became easier, knowledge of actual Greek sites through printed illustrations and detailed drawings became the basis for a revival of design based on Greek precedents. Imitation of Greek orders, of temple buildings, and of Greek ornament was a frequent theme of nineteenth-century design. In more recent times, interest in the conceptual aspects of Greek design has overshadowed literal imitation. Le Corbusier, the influential French modernist, in his manifesto Toward a New Architecture (1923), praised the aesthetic logic of Greek design, comparing details of Greek temples to the images of automobiles and aircraft that he viewed as having parallel merit.


Secular Interiors


Aside from temples, the major building types of ancient Greece do not emphasize enclosed, interior spaces. The Greek theater was open to the sky and nature with its tiers of seats arranged in a semicircle about the circular orchestra that served as its stage. Towns included a central open square, the agora, which was both a market and a general public meeting place. The stoa at the edges of the agora provided shelter for commerce within long colonnades, with small rooms at the back serving as shops, for storage, or as work spaces. The stoa of Attalos (2.11) in the Athenian agora (c. 150 BCE) has been extensively restored, giving a convincing impression of what such places must have been like. An outer row of Doric and an inner row of Ionic columns support the roof of wood and tile.
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2.11
The interior of the stoa of Attalos in the agora of Athens, Greece, c. 150 BCE.


The agora (civic center or market place) in Athens, now restored, was partly surrounded by a covered colonnade, called a stoa. A line of Doric columns on the left and a row of Ionic columns at the center supported a wooden roof. The doors at the right led to rooms that were used for dining and storage by the merchants, whose wares were displayed in the open portico.





Greek houses were typically simple groupings of rooms around an open court (2.12). In cities the houses were packed together along streets, with largely blank exteriors except for the entrance doorway. Material was sun-baked brick or, sometimes, rough stone, with surfaces plastered or stuccoed and whitewashed. Plans vary in response to the preferences of individual families, but there is rarely any concern for symmetry or other formalities. The andron, a kind of vestibuled parlor suggesting the form of the earlier megaron, is usually close to the entrance and was for the use of men—the owner and his friends. Beyond, the open court is surrounded by the oecus, an all-purpose living and work space, a kitchen and, beyond that, by bedrooms all forming the area used primarily by women and children. Larger houses occasionally had a second floor; a second courtyard was rare. A room with a bathtub of terracotta was not unusual. Only excavated foundations survive so that knowledge of interior detail is limited; evidence suggests that rooms were generally plain with white-painted walls and floors of tamped earth or, sometimes, of tile.
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2.12
Reconstruction drawing of a typical Greek house at Priene, Asia Minor, fourth century BCE.


A central courtyard, open to the sky, is flanked by a portico on one side, various rooms on the opposite side, and by a columned megaron (large room) at the end. The street front is blank, apart from an unobtrusive entrance door. All the living quarters face into the interior court.





No furniture survives, but images in Greek painting, particularly the paintings on vases and other ceramics, give an idea of its design. A recurring image shows a chair of great elegance—probably of a kind possessed only by the wealthy. It has a slightly curved back supported by corner uprights that continue the elegantly curved rear legs. The seat is an open square of round wooden members webbed with some material, probably leather. Both front and back legs take a strong outward curve, the characteristic of the klismos chair type. The form suggests curved animal parts that may have been used in early versions of the klismos. It is not a structurally logical form and raises questions about how such chairs were made to have adequate strength for their purpose. The legs could have been bent from straight strips if the technique of steam-bending had been discovered, or they may have been made from tree branches selected for providing the desired curve. A modern effort to reproduce the klismos chair design (2.13) gives a realistic sense of the actual nature of ancient Greek furniture (see here).
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2.13
The stele of Hegisto c. 410 BCE.


The bas-relief shows an elegantly dressed lady seated in a chair of the unique Greek type called a klismos. The outward-curving legs of wood support a square frame, which has a surface of leather straps. The rear legs continue up to a back-rest panel. There is a small footrest in front of the chair.





From about 323 BCE onward, during the Hellenistic age, Greek theaters, temples, and monuments became larger, richer, and more complex (2.14). They were also decorated with elaborate ornamental details. In the second century BCE the loosely connected Greek city states came under the domination of Rome.
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2.14
The theater at Epidaurus, Greece, c. 350 BCE.


The Greek theater was open to the sky, with semicircular tiers of seating facing down toward the circular floor or orchestra, where a chorus might dance or sing. Actors played on a temporary raised platform or stage behind the orchestra. The theater was usually sited in a spectacular landscape that formed a natural backdrop.





ROME


Ancient Roman design drew extensively on Greek precedents. The links were the Etruscan civilization on the Italian peninsula, which had in turn been influenced by the Greek colonies in Italy, and the direct contact that occurred as the Romans invaded Greece and finally made it a part of the Roman empire. Etruscan houses and temples from before 300 BCE are known only from surviving traces and from the verbal descriptions provided by the Roman writings of Vitruvius. Houses followed the Greek megaron type with mud brick and wood as primary materials. In temple building, a columned front portico with a gabled pediment above suggests the Greek style of temple architecture. An order based on Greek practice was used, having a simplified Doric column with a base similar to that of the Ionic order. As taken over and executed in stone later by the Romans, this became known as the Tuscan order, the first of the five orders identified as Roman. Pottery and wall paintings from Etruscan tombs often show details of everyday life, and give a limited idea of furniture and other artifacts predating Roman times.


Rome was founded, according to tradition, in 753 BCE. By 300 BCE the city state had expanded its power to control all of Italy and, from about 150 BCE to 400 CE, it controlled most of the known Western civilized world. In design, the Romans were content to borrow the aesthetic concepts of the Greeks, expanding, elaborating, and ornamenting them as they chose, usually to the detriment of quality. The Romans were masters of organizational and technical skills. It is in their great engineering works—roads, bridges, and aqueducts—and in the creation of vast interior spaces that the achievement of the Romans is most striking.


Arches, Vaults, and Domes


The use of arches in spanning wide openings with permanent materials was known to the Egyptians and to the Greeks, but arched construction was used in limited, generally utilitarian ways by these civilizations. It remained for the Romans to explore the full possibilities of the arch and to apply them in the creation of interior spaces within major buildings. An arch is an arrangement of wedge-shaped stones put together so that each stone, or voussoir, is held trapped between its neighbors on either side. Many small stones can thus be made to reach across wide openings that no one stone lintel could span. Arches are most often made in the familiar curved form (although they can be slightly curved or flat); its semicircular form is often called a Roman arch (2.15).
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2.15
A typical Roman arch and an arch under construction with centering.


1 Springing
2 Voussoir
3 Keystone
4 Centering


Ancient Roman architects and builders made extensive use of various forms of arch in the construction of doors, windows, and interior spaces. The typical arch was semicircular, and its construction required the use of a temporary wooden support structure known as centering. The springing is the point at which an arch starts to rise from its vertical supports.





Arches pose two technical problems. The first involves construction technique: all of the stones of an arch must be in place before it will stand. This means that a temporary scaffolding structure, usually of wood, called centering must be built to support the stones as they are put in place until the arch is complete. The Romans understood how to support centering from projecting stones near the base of an arch, which avoided the need to build the wooden structure from the ground up, and they reused centering for the successive arches of an arcade, removing the centering from under a complete arch so that it could be used to support the next one under construction.


The second problem of arch construction results from the fact that the wedging action of the voussoirs transmits pressure sideways through the arch, generating an outward force or thrust that must be resisted in some way. In a series of arches making up an arcade, the thrust of each arch is absorbed by the balancing thrust of the neighboring arches on either side. In a bridge or aqueduct (2.16), the last arches of the series press against a hillside or a massive abutment heavy enough to absorb the thrust. In building construction, thick and heavy walls take over the function of the hill or abutment. Arches can span wide openings, but masonry roofing of an interior space requires the extension of an arch to form a vault. The simple extended arch vault, called a barrel vault (or sometimes a tunnel vault) must rest on massive walls on either side to absorb its thrust. A more complex vault results from the form generated by the right-angle intersection of two barrel vaults. Such a groin vault requires support only at its four corners as it exerts outward thrust in two directions at those points.
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2.16
Pont du Gard, Nîmes, France, c. 20–10 BCE.


This Roman aqueduct bridge uses three tiers of arches to support a large water channel (at the top), carrying water from sources high in the mountains down to the coastal city of Nîmes. In bridge and aqueduct structures, each arch transfers its thrust to its neighbors while the end arches thrust against the adjacent hills.





In addition to their skilled exploitation of these construction techniques, the Romans also developed the dome, a kind of round vault having the form of a half, or smaller, segment of a sphere. A dome can cover only a circular space and requires support around its perimeter.


In addition to arch, vault, and dome building in neatly cut stone called ashlar, the Romans added the use of a strong and lasting fired brick. Roman bricks, unlike their modern equivalent, were thin, flat squares. The Romans also developed concrete, a mix of cement or mortar (the Romans used a volcanic ash called pozzolana) with stones or gravel and water to make a substance that would flow into place in any desired form and subsequently harden into an artificial stone. Stone was the material most used for visible exterior and interior surfaces, but the structure behind the surface of the structure often made use of the easily handled (and inexpensive) brick or concrete in whatever combination was most practical and efficient.


Amphitheaters and Baths


Roman engineering was put to use in the building of huge stadium amphitheaters, such as the famous Colosseum in Rome (72–80 CE), and theaters with similar tiers of seating in a semicircle facing an elaborate stage structure. Since they were open to the sky, the only enclosed spaces of theaters and amphitheaters were the complex systems of passages and stairs that gave access to the seating. Arches and barrel vaults were ideal structural devices for these elements. The great amphitheaters were provided with temporary roofing through awnings or a tent-like covering, although it is not certain whether this was arranged through cantilevers from the perimeter or through cables spanning the space in the manner of modern tension structures.


The great public baths—another public-service building type developed by the Romans—called for vast clusters of enclosed spaces in varied sizes and shapes, making full use of vault and dome construction. Furnace heat was passed through under-floor spaces (hypocausts) and through flues in walls which, along with the generous flow of water, produced steam and heated air at the varied temperatures that the Roman bathing system required. The sequence of tepidarium (warm), caldarium (hot), and laconicum (very hot) led to the frigidarium, a large pool open to the sky. Areas were provided for gymnastic exercises and sports, for social relaxation, and even for a library. Arched openings permitted daylight to enter the halls of the bath; the tepidaria of the great Roman baths are the first large interior spaces to be fully lighted by daylight. Although the enclosing roof structures are in ruins, the surviving portions of the Baths of Caracalla (211–17 CE; 2.17) and of Diocletian (298–306 CE), both in Rome, make it possible to study their elaborate, totally symmetrical plans and have encouraged efforts to recreate the interior spaces for modern functions. The main concourse of New York’s old Pennsylvania Railroad Station (demolished 1963), for example, was designed to recreate the vast, Corinthian-columned and vaulted tepidarium of the Baths of Caracalla.
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2.17
Reconstruction drawing of the Baths of Caracalla, Rome, 211–17 CE.


Enormous Corinthian columns supported the overhead vaulting, while openings and clerestory windows high in the walls flooded the interior with light. The floors, walls, and vaulting were covered with richly colored marble as an expression of the greatness of the Roman empire and its emperor.





Temples


The practical and secular Romans were less interested in temples than in amphitheaters, baths, and aqueducts, but they did build temples to their gods. The Roman temple used the Greek concept of a single room (cella) housing a statue of the god with a columned portico in front using a Roman version of one of the Greek orders. The Roman preference was for their own versions of the more elaborate Ionic and Corinthian orders and the hybrid Composite order (combining Ionic and Corinthian elements) rather than the more austere Doric. Along the sides and rear of temples, free-standing columns were not used—either plain walls or attached (“engaged”) pilasters were the norm. Some smaller Roman temples, such as the so-called Maison Carrée at Nîmes (2.18), have survived in excellent condition thanks to their sturdy construction, with a barrel-vaulted roof enclosing the cella. The interior of such smaller Roman temples was a simple, smooth-walled room with a coffered vault above and a statue of the god to whom the temple was dedicated as its only contents.
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2.18
Maison Carrée, Nîmes, France, c. 19 BCE.


Corinthian columns and half columns surround the enclosed cella of this Roman temple. It is a simple chamber with a barrel-vaulted roof of stone. Its fine construction has kept the building in nearly original condition. It has been the inspiration for many later works—such as the American eighteenth-century Virginia State House by Thomas Jefferson.





Larger Roman temples, now in ruins, show evidence of more elaborate interiors. The Temple of Venus and Rome, in Rome (135 CE), for example, had two interior chambers facing toward the two ends of the building, each with side walls covered by a columned order with niches between columns and, at the back-to-back ends of the rooms, apses with half-dome tops—obviously the locations of the obligatory statues.
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2.19
Plan and section of the Pantheon, Rome, c. 118–28 CE.


1 Rotunda
2 Niche
3 Portico
4 Oculus


The circle that forms the basis of the plan also controls the section. The dome is a half sphere, while the walls below form a cylinder with a height just half its diameter. The circle drawn on the section thus fits the interior of the dome and touches the floor at its center.





The best known of all Roman temples—and fortunately well preserved—is the huge and impressive Pantheon in Rome (c. 118–28 CE), which is a temple to all the gods (2.1 and 2.19). Its interior is a single round room 142 feet (43 m) in diameter topped by a half-spherical dome. On the plaza there is an entrance portico with eight Corinthian columns. Across its width is a triangular pediment. Two additional rows of four columns each make the portico a deep space leading to the great bronze entrance doors (still in place and working on their original hinges). The main body of the building has walls 14 feet (4 m) thick hollowed out with spaced columned recesses, each dedicated to a particular god. The total height of the space matches its diameter, making the lower half a cylinder matching the height of the dome above. The walls below the dome are in the Corinthian order with a simulated attic, or upper story, above. The dome is coffered with five tiers of coffers of decreasing size; a smooth ring at the top below the open oculus (“eye”) is the only source of internal lighting. The dome is of concrete, 4 feet (1.2 m) thick at the top, and becoming thicker at its lower levels to carry the increasing load and add weight to aid in resisting outward thrust. The walls are of concrete and brick with stone facing inside and out. The vast size of the rotunda interior, its rich surface ornamentation, the dramatic effect of the beams of sunlight—which stream in through the oculus to be reflected from the polished marble floor—and the special acoustic quality generated in a round room make the Pantheon interior one of the most remarkable spaces surviving from ancient times.


With the spread of the Roman empire over a major part of the European and Near Eastern civilized world, variations on the basic Roman themes developed with a tendency toward more complex and more elaborate—often overelaborate—design. Roman temple structures such as those at Baalbek, Lebanon, and at Pergamum, Turkey, had complex and richly ornamented interiors. The Temple of Venus at Baalbek, for example, included a kind of small temple within the large temple cella.




INSIGHTS




The Cost of Living in Ancient Rome


Many of the contemporary commentators on Roman life describe Rome as a ruinously expensive place to live. Martial, a Spaniard who lived in Rome for thirty years, made the following observation:




In Rome it is expensive to satisfy one’s hunger, whereas in Spain one can live well on a small income . . . yet the landowner living outside Rome can obtain everything he needs without paying for it.1





Juvenal’s Satires made the same point:




Living in Rome forces one to expensive social displays, such as wearing one’s toga every single day.2





And moreover,




The cost of housing is so expensive that the annual rent of a dark and dingy abode in Rome would buy the freehold of a fine house and garden in a nearby town . . . . [O]ne has to spend heavily in order to manage to live in vile lodgings with enough food for the slaves and only a modest dinner for oneself.3





In addition to these heavy costs of living, public-spirited citizens were expected to pay for municipal amenities as part of their duties as citizens. The public baths at Bononia, built by the emperor Augustus and restored by the emperor Caligula, bear the inscription,




Ut ex reditu in perpetuum viri et impuberes utriusque sexus gratis laventur4





which, translated, records that T. Avasius Servandus had paid 400,000 cestercii to restore the baths for the free use of both sexes in perpetuity as part of his civic duty.


1. Martial, Epigram 12, 31; 2. Juvenal, Satire 3, 171; 3. Ibid, 223; 4. Quoted in Duncan Jones, The Economy of the Roman Empire (Cambridge, 1974), p. 230








Secular Buildings


The Roman basilica (2.20) was a major secular building type that was destined to have a huge impact on later building. The basilica, a large hall built for use as a courtroom, had a central space (called a nave through its supposed similarity to an inverted ship hull) to accommodate a public involved in litigation or trials; the judge sat on a raised level in an apse at the end of the building. On either side, separated by an arcade, aisles provided space for circulation adjacent to the nave proper. The nave was made higher than the aisles so that windows could be introduced high up in the nave walls, forming a clerestory. Walls of masonry supported a wooden roof. This arrangement of nave and aisles with a focal apse turned out to be highly suitable to conversion into a Christian church after Christianity became an accepted Roman religion under the emperor Constantine (r. 306–37 CE).
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2.20
Reconstruction drawing of the basilica of Maxentius, Rome, 307–12 CE.


Only three bays survive of this massive public assembly hall, but they reveal the scale and richness of this exercise in concrete vaulted construction. High clerestory windows admitted light to illuminate the rich decoration.





Other types of secular Roman building included markets with vaulted covered halls (2.21) suggestive of the modern shopping mall, warehouses to service commerce at port cities such as Ostia, and multistoried apartment houses or tenements surprisingly similar to their modern counterparts. Knowledge of the settings and character of everyday residential life in Roman times has been vastly aided through the extraordinary way in which whole towns were preserved when the eruption of Mount Vesuvius in 79 CE buried the cities of Pompeii and Herculaneum in lava and ash. These were resort towns where the well-to-do had houses of considerable luxury, but they can be taken to be quite typical examples of the Roman approach to domestic architecture. Excavations at the sites of the disasters have uncovered streets, houses, shops, even people caught in the eruption. An astonishing variety of small objects, paintings, and mosaics make it possible to understand ancient Roman design in great detail. Although quite varied in plan, in response to the size and shape of its lot and to the needs and means of its owner, the Pompeian house follows patterns that had become norms in Roman Mediterranean regions.
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2.21
The markets of Trajan, Rome, 100–12 CE.


A large, enclosed, vaulted hall had openings on both sides giving access to the various shops, with an upper gallery giving access to additional shops. This hall was part of a complex of commercial buildings built under the emperor Trajan as part of an urban renewal project. It included a basilica, forums, and other public buildings.





The house was usually a one- or two-story building, fronting on a street with a blank wall or, often, with shops on the street, an unobtrusive entrance through a passage leading to a courtyard open to the sky. In the center of this open atrium there would be a pool (impluvium) with surrounding columns supporting a wood and tile roof, which covered the colonnaded passage that gave access to most of the rooms of the house. On axis with the entrance, there was usually a sort of formal parlor or tablinum with an adjacent triclinium or dining room, furnished with three couches on three sides of an open square. Here a table could be placed, the whole arrangement suiting the Roman preference for eating in a semi-reclining posture. Windows were rare as the light admitted by the door openings facing the atrium was considered ample. Smaller special-purpose rooms such as a kitchen, bakery, and baths were fitted in where they served their purposes most conveniently.


Pompeian houses varied in size, from those consisting of a few rooms off an atrium to large mansions occupied by wealthy families. Larger houses often had two courtyards: an atrium in front surrounded by rooms, making up a formal outer zone, linked by a transitional room to a larger court (or peristyle) surrounded by another set of rooms, forming a private living realm. The House of the Vettii (2.22–2.24) in Pompeii has a very large peristyle court but a small number of rooms, although there is a kitchen and service zone with its own small open court. The very large House of Pansa is arranged around two courtyards and has a large garden at the rear. The planning of such Roman houses is developed from the interior outward, so that the outermost perimeter is often surrounded by smaller houses and shops fronting on the public streets. Thus the house can be described as having no visible exterior unless there is a garden with a loggia facing toward it. Plans are quite varied according to the size and shape of the lot: often there was an upper story with rooms having secondary functions, perhaps rooms for children, servants, or storage.
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2.22
The atrium, House of the Vettii, Pompeii, Italy, 63–79 CE.


The luxurious house was partially preserved by being buried by the eruption of Mount Vesuvius. The atrium has a central pool, open to the sky, and is surrounded by a symmetrical arrangement of rooms. Beyond, there is a garden surrounded by a peristyle of columns supporting a roof.
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2.23
Plan of the House of the Vettii.


1 Entrance
2 Atrium
3 Kitchen
4 Dining room
5 Parlor
6 Main room


The House of the Vettii was typical of the comfortable houses inhabited by the residents of Pompeii. The rooms were arranged around the atrium, while the exterior front of the house was simply a blank wall with an unobtrusive entrance door. Other houses were built nearby, the layouts of which interlock with the House of the Vettii.
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2.24
Wall paintings in the House of the Vettii.


The walls of the rooms of the houses in Pompeii often included paintings of simulated architectural detail. The painting was of considerable artistic merit, and other paintings with architectural themes, such as those in the corner of this room, may give clues to the design of local buildings no longer extant.





Furniture and Other Interior Furnishings


The hot volcanic lava and ash that buried Pompeii and Herculaneum destroyed the wooden structural parts of houses and objects of wood, but elements that were not of inflammable materials survived—stone couches and tables, iron and bronze artifacts, oil lamps and charcoal braziers, and decorative fresco paintings and mosaics. Taken together, the ruins, the surviving objects, and the images in paintings and mosaics have made it possible to reconstruct Pompeian, and therefore ancient Roman, design in considerable detail (2.25). Walls of rooms, uncluttered by windows, were generally painted with simulated architectural detail of moldings and pilasters forming a plain wainscot below; the panels above might be painted in solid color, or with naturalistic paintings of exterior scenes or imagery from mythology or daily life. Perspective was partially understood and used to heighten realistic trompe-l’oeil effects—framed paintings seemingly hung on walls, false decorative details, and, in mosaic, objects that appear to lie on floors. Favorite colors were black and a vermilion red that has come to be called Pompeian. Roman furniture was developed from Greek prototypes, with a tendency toward greater elaboration of ornamental detail and the use of fine woods and inlays of ivory or metal. Folding stools and certain types of chairs developed a role as symbols of rank or status rather than as devices solely for seating comfort. A wall painting from the House of the Vettii illustrates a fanciful scene of cupids at work (2.29) in what appears to be a pharmacy, which is shown furnished with work tables, stools, and cabinets that give an idea of what the varied and rich furniture of Rome must have been like.
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2.25
Reconstruction drawing of a Pompeian house interior, before 79 CE.


This restoration drawing illustrates the interior of a Pompeian house as it might have been shortly before the eruption of Vesuvius in 79 CE. The architectural detail, the painted wall surfaces, and the rich fabric draperies give an idea of the taste of affluent Roman families.
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2.26
Reconstruction drawing of a Roman bed, c. 20 BCE.


This Roman bed of the first century CE has legs and a frame of bronze supporting a surface of leather, cloth, or woven material. The bronze bars at head and foot end in sculptured decorative serpent’s heads.
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2.27
Reconstruction drawing of a Roman throne, 60–20 BCE.


A throne-like Roman chair is here shown in a drawing based on images appearing in Roman wall paintings. The form is clearly based on the Greek klismos, but has been given a more massive back, supported by upright members on either side that rise from the tops of the back legs so as to increase structural solidity.
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2.28
Reconstruction drawing of a Roman wicker chair, third century CE.


Chairs of wicker were first made in the Etruscan era. Similar types were made by the Romans in wicker, typically in tub form, in both Rome and many parts of the Roman empire.





One type of Roman chair surviving only in the form of a throne carved in stone (2.27) nevertheless suggests the design for others. A Roman bed or couch, of the elaborately decorated kind that would have been used in an aristocratic household, can be reconstructed from surviving bronze parts (2.26). Chairs of lighter and more simple, functional design were often made of wicker (2.28).


Wall paintings often provided realistic views of an imagined out-of-doors setting as glimpsed in the House of the Vettii (2.24). Floors made use of mosaic tile in varied patterns, which sometimes used realistic images, such as the dog in the Pompeian floor with the accompanying legend “Cave Canem” (Beware of the Dog).
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2.29
Wall paintings in the House of the Vettii, Pompeii, Italy, 63–79 CE.


A wall painting in another room of the House of the Vettii includes a band of amusing cupids, which may illustrate a story no longer known. The cupids appear to be at work in a pharmacy, mixing up potions in great vats. The details of cabinets and cauldrons provide information about the design of the furniture and equipment that might have been found in Roman houses of the time. The wall surfaces above and below are painted in the orange-red generally known as Pompeian red.





The Legacy of Rome: Technology


Technological skills of the Romans can be traced in the surviving evidence of the well-planned water-supply systems that used aqueducts and tanks to feed efficient plumbing, their sanitary sewage-disposal arrangements, and even their central-heating systems of considerable sophistication. While the Mediterranean climate hardly required any heating beyond that provided by portable charcoal burners, as the Romans pushed northward they faced colder weather. As far north as the great wall built by Hadrian across Britain at the limit of Roman colonization, houses (or villas) were built whose surviving ruins make it possible to inspect their heating systems. This involved a stone floor supported a short distance above the ground on brick or stone posts. The hollow space below the floor was connected with a furnace on one side of the building and a chimney on the opposite side. When a fire was built in the furnace, combustion gases were drawn through the under-floor chamber, the same technique used to heat the great baths in Rome. The warmed floor surface reached a mild but comfortable temperature. This approach to heating was not rediscovered until modern times when it appeared with the name “radiant heating.”


Knowledge of Roman design is considerably aided by the oldest extant text on architecture, De Architectura, written sometime between 90 and 20 BCE by the Roman architect and engineer Marcus Vitruvius Pollio, now generally known simply as Vitruvius. Its ten books dealt with many technical matters, fortification building, the making of bricks and concrete, machinery, clocks, water-supply systems, and the education of the architect. It also included chapters on the design of temples, public buildings, and houses, discussion of aesthetic issues, and a full account of the Roman Doric, Ionic, and Corinthian orders (2.30). It set forth the analysis of design goals as made up of the three phases—“utilitas,” “firmitas,” and “venustas.” Translated by Sir Henry Wotton in 1624 as “commodity, firmness, and delight,” and often rendered today as “function,” “structure,” and “aesthetics,” Vitruvius’ analysis is still viewed as a useful basis for understanding the complexities that all design involves. In the Renaissance, study of surviving Roman remains was supported by study of significant portions of Vitruvius’ text. It is still valued as the oldest surviving written work to present a thorough study of architectural practice.
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2.30
Roman orders of architecture.


From left to right: Ionic (similar to the earlier Greek Ionic); Corinthian (the most elaborate of Roman orders, hardly differing from the Greek Corinthian); Tuscan (a simplified Doric); Doric (unlike Greek Doric, it has a base and more ornate capital); and Composite (a Roman attempt to combine Corinthian and Ionic forms—the last of the Roman developments).


A Entablature
B Column
C Cornice
D Frieze
E Architrave
F Capital
G Shaft
H Base
I Plinth

1 Abacus
2 Volute
3 Dentils
4 Fascia





From a modern point of view, Roman design seems technically advanced, orderly, systematic, and aesthetically impressive, although often ostentatious, overly decorative, and lacking in subtlety. The influence of Roman design can be traced through subsequent periods, recessive in the Middle Ages, but reemergent in the Renaissance as the dominant theme of European architecture and design. The gradual decline of Roman civilization and its eventual collapse form the background for the complex developments that followed.
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