


I REFRACTIONS

carpenter_01205.indd   Abs1:18 12.05.2006   20:16:29 Uhr



«Generally speaking, the relation between the gaze 

and what one wishes to see involves a lure. 

The subject is presented as other than he is, and 

what one shows him is not what he wishes to see.» 

JACQUES LACAN | The Four Fundamental Concepts of Psychoanalysis
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I REFRACTIONS

The first section of this book frames Carpenter’s work as a process of transformation of the phe-

nomena of transparency and reflectivity. In order to qualify the notion of refraction that emerges 

from this process, I will begin with a piece from one of his rare interviews:

On the Labrador coast there are very small communities of Eskimos and Indians, 

next to towns of sixty or one hundred people, two hundred miles away from each 

other. I was helping a family to keep up their fi shing, somehow taking the son’s 

place… Once we were on the ocean at night in a small boat. In Labrador they 

have huge schools of squid that come in at night. Millions of squid. Underneath 

the boat the whole ocean turned into this completely luminescent surface that 

went down a hundred yards. Things like that vibrate and are quite inspiring... The 

essence or memory of something like that, in a very abstract way, becomes the 

inspiration for other things that could heighten people’s awareness of phenomena 

that occur around them all the time.1

In this account, Carpenter’s nearness to the squid’s nocturnal vision is not only physical, but also 

influenced by his participation in the productive activities of a societal group with which he has for-

med a familial kinship. His position within this cultural field displaces his geometric control over the 

object of perception, configuring more complex interactions with the world’s images and realities.

The shimmering of these living entities becomes a source of light, manifesting the relevance of the 

environmental dynamics from which they arise, as a lure towards a deeper involvement with the 

act of vision. As a viewer seduced to venture into the depth of the elusive confines of their image, 

Carpenter establishes a condition of reciprocity between the field, which is perspectivally centered 

on himself at its origin, and the complex dynamics of transparency and reflectivity which allow the 

object of perception to “look back” at him.

There is a qualitative difference between the way an observer can idealize an object, and the devel-

opment of a productive knowledge with respect to an object’s ideality on the part of a maker. The 

idealization of an object by a viewer can embed its perception in a network of resonant memories. 

This quantity of memory eventually gives way to an imaginary relation, by substituting one apparent 

sense for another. 

As a maker, Carpenter recasts the role of the observer through multiple investigations that estab-

lish a relationship between vision and the natural environment, qualified by observing light as part 
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of a thick vibrating field. The choice of glass as privileged medium for his work has allowed him, since 

the period of his artistic education at the Rhode Island School of Design, to explore the interaction 

between this material’s supposed transparency and the conceptual thickness it can induce in the 

perception of various phenomena. In doing so, he has transformed the mysterious lumines cence of 

the school of squid seen in Labrador into temporally shifting figures of light.

In the transmission of light there is fi ltration, refl ection, refraction. Then there 

is the question of what to do with that. It is not only the component of light that 

is passing through the material, but also the component of light that is rejected 

by the material… We are intentionally trying to reveal the phenomenon of 

transmission and, simultaneously, making manifest the more complex properties 

of refraction and refl ection.2

I have chosen two of Carpenter’s projects in order to introduce the notion of refraction as a key to this 

complex field of vision. The first project, Periscope Window (1994 –1998), takes the place of a window 

within a private residence; the second, Dichroic Light Field (1995 –1996), layers a field of mirroring sur-

faces on an urban wall. Both works explore how the use of glass can modify the relationship between 

subject and object through effects which are produced within and through the glass’s own materiality. 

The operations through which glass produces refraction in these two projects transform the 

material into a perceptual device that actively participates in the process of image formation. Imag-

es are affected by the technical properties of the device, including the type of glass, the substruc-

ture, and the method of construction, as well as its relation with time of day or night, season, 

weather, and its modes of spatial engagement with the human body.

These two works, while manifesting their affinity with the transparency of glass and the reflectivity 

of mirrors, also address two established architectural tropes 
_ window and wall _ reconsidering their 

conventional roles in delineating boundaries between inside and outside. Carpenter’s installations 

problematize the way in which architecture is organized as a linguistic system of identifiable and 

discrete elements. Both Periscope Window and Dichroic Light Field are interventions integrated into 

the real space of architecture through partial reconstructions that modify the transparency, opac-

ity, and reflectivity of the buildings to which they are applied. They produce an oscillation within the 

perceptual field, which becomes a source of uncertainty, operating 
_ so to speak 

_ from underneath 

its threshold of visibility. 
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 René Descartes, “Treatise on Man”, 1688
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Rather than a direct relationship with objects, these complex dynamics of transfomation introduce 

a perceptual delay in the identification of a discrete object, shifting this process towards a sub-

ject’s imaginary dimensions. As opposed to the fixity of an ideal eye, these perceptual oscillations 

promote spatial memories in which a subject’s layered experiences allow time to make irruption 

into the supposed immediacy of vision. Carpenter’s work asserts that spatial experiences need to 

be re-inscribed in the temporal web of multiple projections of a body in its process of constitution. 

The work also makes manifest that these projections are affected by the opaque regions of uncon-

scious interferences. 

PERISCOPE WINDOW 
Looked at in isolation, the device of Periscope Window displays a level of material and constructive 

elegance that alone would generate sufficient focus of attention as an object in a museum. However, 

this engineered construction of glass, crystal lenses, and mirrors has been designed to interact with 

the mutable environment of a precise place and time. These interactions produce multiple effects 

that are layered on the device’s visible surface of acid-etched glass, and, at the same time, thwart 

the drive towards its reduction to the status of artistic commodity in a private home. 

In architectural terms, Periscope Window confronts the conventional idea that a window presents a 

framed view from a building interior to its exterior, directly connected with the outside through the 

stability of the window’s frame and of the horizon line in relation to the floor. In classical terms, a win-

dow’s vertical axis stabilizes a subject’s position through perspectival vision. In its modernist reformula-

tion, a window’s horizontal extension promotes instead a cinematic mode of perception of the exterior.

Carpenter subverts the window’s direct connection to the outside, presupposed by both classical and 

modernist paradigms. Despite being faced by the neighbor’s adjacent fence, the Periscope Window’s 

thickness enables it to absorb the view of a tree beyond the fence, endowing the tree with the power 

of casting shadows, simulating a solar eclipse, and projecting a picture on the window’s inner plane. 

The changing quality of these indirect images, compounded by other perceptual variables, intensifies 

the relationship bet ween the viewer, the device, and environmental events such as cloud variations 

and solar movement. 

Operating at multiple scales to produce co-present images through different optical processes, 

Periscope Window shifts emphasis away from the accepted notions of a window as an architectural 

frame separating the inside from the outside. The glass thus acquires a life of its own as the source 
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of a dynamic accumulation of perceptions that bring together conceptually incommensurable 

images. A geometry of intensive forces connects these images in a network of changing and devel-

oping relations. Light is treated as a potent vector of intensity: the visible comes into existence only 

through light’s thickening and  confrontation with shadows 
_ a shifting and unstable chiaroscuro. 

Light becomes visible by reaching a sensation of brilliance that is at the same time a source of 

pleasure and pain for the eye.  Scintillating phenomena of flickers and halos foreground the forces 

animating the natural world outside the building. 

DICHROIC LIGHT FIELD 
Whereas Periscope Window captures and relays convergent aspects of phenomena through mirrors 

and lenses, Dichroic Light Field operates as a geometric device that registers environmental ener-

gies in a way that produces a different order of time-related phenomena. 

The work consists of planes of specially treated glass that appear to trap light, giving an illusion of 

depth. The observer and the perceived objects are in this case on “the same side” relative to the 

protruding components of the device 
_ 216 dichroic laminated glass fins. Yet the mutual interaction 

between elements and the wall that is their supporting plane produces a large and subtle range of 

effects, in which each element assumes a crucial role. Meanwhile, the effects of solar movement 

and weather conditions are multiplied by the distance, direction, and speed of the movements of 

an observer, who shares the urban context of the piece. 

In Dichroic Light Field, duration is an effect of the activation of selective reflections of the glistening 

context and the highlighting of that process of activation. Nearby buildings become a source of 

light by reflecting towards Carpenter’s device the afternoon sun that shines on their façades. The 

resulting effects depend on multiple combinations among perceptual variables. For example, two 

individuals observing the work at the same time from the north and the south would see two radi-

cally different images.

The work’s geometric configuration interacts with multiple factors (lighting, space, angles of sun and 

vision, distance, objects, and interrelated movements) which affect, through their own variations, the 

transformations of one image into another within a modular field. The aesthetic effect is an image 

of movement of a changing whole that is produced through geometric figures co-present to one 

another. Light is conceived as a function of movement, correlating an infinite display of successive 

moments through the viewer’s perceptual mobility in front of a regularized field of light figures. 

 R E FR ACTIONS
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DIAGRAMS
Three types of diagrams guide the interpretation of Periscope Window and Dichroic Light Field. Since 

a key component in both works is time 
_ as measured and qualified by the movement of the 

sun 
_ one set of diagrams depicts the sun’s hourly and seasonal positions in relation to the orien-

tation of both devices. 

A second set of diagrams describes how phenomena engaged by each device in terms of action and 

context are perceived. In the case of Periscope Window, images express the dynamic quality of time 

through an intensification of effects of light and shadow. In the case of Dichroic Light Field, the 

quality of time is instead expressed through images extracted in an almost mathematical way from 

the movement of sunlight. Both sets of diagrams could seem to share an affinity with the abstraction 

of orthographic projections. Yet the way in which these conventions of representation are used here 

undermines their analytical and pictorial temptations, since these two devices precisely investigate 

the variability, relativity, and interaction that take place in the act of perception. In other words, the 

intent of the diagrams is to show the way in which these two works operate on vision itself. 
In the case of Periscope Window, the frontal relation between a viewer in the private residence’s 

stairwell and the tree outside, in the neighbor’s property, is rendered through axonometric draw-

ings. These static and analytical representations of both the architectural support and its view of 

nature also freeze the outline of subject and object, highlighting the fact that the sun is the primary 

variable of the perceptual situation.

These axonometric drawings are complemented by a third set of related diagrams. Detailed sections 

through the window follow the different trajectories of light _ modified by the components that con-

struct the window as a device. These sections are paired with the undoing of a single image into 

three different parts that correspond to the principal effects of shadow, eclipse, and projection 

produced by the device. 

The second set of diagrams illustrating the Dichroic Light Field addresses photography’s reduction 

of the work’s spatial and temporal depth to a sequence of beautiful images. The purpose of these 

“lateral perspectives” is to investigate the optical illusionism of both constructed perspectival 

drawings and photographic images.

They establish a conceptual difference between the disembodied subject of idealized represen-

tations and the process through which the work’s surface can absorb a subject within its depth 

confirming its imaginary presence. Once perspective is understood as a construct, it can redefine 

space as an opportunity for a complex dialogue that projects a subject along the vectors of her/
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his possible desires. These vectors probe the elusive depth of the picture’s planar coordinates 

through an uneven field of here and there. As a device, the Dichroic Light Field implicates the eye 

of a distracted passer-by, transforming the act of viewing it into the specific temporality of a sub-

ject’s situation. 

Brunelleschi conducted an analogous experiment in Florence, when he invited passers-by to slip 

behind a device that produced an unprecedented view of urban spaces. Viewers were asked to 

hold a mirror in front of a perspectival drawing, so that they could observe this image within the 

context of the physical reality of the square in which they were. The final picture required an 

observer to move her/his body, in order to adjust the relative size of the images corresponding to 

each element. The resulting view through Brunelleschi’s device was in fact an assemblage of sur-

faces that put into relief simultaneously the drawing of the Baptistery and the square in which it 

was, including the cathedral, so as to prevent the Baptistery’s reduction to an abstracted urban 

object. Within this view, cast shadows and the moving clouds in the sky were potent indexes of 

the picture’s embodied temporality.

1 See Pia Sarpaneva, “Interview with James Carpenter,” Presence Symposium, Blacksburg: College of Architecture and Urban Studies  

 of Virginia Tech, 1998, p.6.

2 Pia Sarpaneva, op. cit, p.8.
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ENGINEERING – STRUCTURAL ART – ART
 WORKING WITH JAMES CARPENTER

 by Jörg Schlaich

James Carpenter has freed me from a prejudice. As an engineer designing civil engineering projects 

(in my case mainly bridges and lightweight shells with wide spans), I formerly forbade myself the 

use of design resources for their own sake. In keeping with this conviction, not even the individual 

details of a design were to be shaped by a pure desire for aesthetic expression, but were instead 

always clearly subordinated to or derived from function: the conceptual formulation program, the 

location, the flow of forces, the manufacturing technology. Everything else was regarded as decora-

tion, as “wallpaper,” and hence as inadmissible, dishonest, insincere. 

For me, art and architecture, and likewise art and civil engineering, were never entirely separate, 

but my inspiring collaborations with James Carpenter have allowed the boundaries between the two 

to become more fluid, thereby opening up new design possibilities for me. Of course, it remains 

true for me that not only architecture, but also civil engineering projects such as bridges, should 

primarily serve their users. People should feel comfortable with them, and should enjoy identifying 

with their designs both as a whole and in detail; they should also be economically feasible. The 

current trend to design trendy sculptures solely in order to showcase the architect, and with no 

regard for social context, has nothing to do with genuine architecture and architectural culture, 

not to mention many over-designed “landmark bridges,” which will doubtless have very short 

lifespans.

The external form of a functional structure serves the noble purpose of addressing the beholder in a 

way that goes beyond function, of narrating its own history, of delighting or conveying some artistic 

expression. Why then, we ask ourselves with good reason, should we not call for more generous 

budgets for them when purely “autonomous” art is held in such high esteem? In fact, such 

demands have been long recognized when it comes to museums, banks, and large office buildings, 

and they play an increasing role in the selection of a design. But the more obviously the functional 

purpose of a building steps into the foreground, the smaller the role of aesthetic aspects. Such 

considerations, hence, rarely come into play with bridges, for example (aside from a few celebrated 

exceptions), against which many sins have been committed under the pretense of the imperatives 

of permanence and economic efficiency. But anything created by human beings may be a work of 

art, even a bridge.

A striking instance of the interplay between construction and art, and one that emerged from a 

collaboration with James Carpenter, is the roof and façade of the Lichthof (atrium) of the German 

Foreign Ministry in Berlin. For this building, we designed a filigree cable-net façade whose transpar-

ency and lightness strives to dissolve the boundary separating the atrium from the outside.
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 E NG INE E R ING –  STR UCTUR AL ART –  ART
JÖ R G S C H LAI C H

In Berlin, James Carpenter revealed to us the artistic potential of this façade, a dimension he was 

able to disclose without _ and this is the decisive aspect _ sacrificing any structural aspects. He 

designed a flowing transition from a pure construction via civil engineering to art, so that façade 

and glass roof not only serve a rational purpose, but bear an expression as well. The construction 

becomes a component of a powerful work of art, and the additional expense (coated glass, a few 

strips of reflective metal, dichroic glass, together with stainless steel struts between the virtual 

vertical and horizontal façade cables) is relatively minor, yet it converts light into an active design 

element by means of an interplay of multifaceted chromatic reflections.

Somewhat later, we worked together with the architects of SOM and James Carpenter in planning a 

highly transparent cable-net façade for the Time Warner building on Columbus Circle in New York 

City, and behind this, a façade that serves as acoustic insulation for the Jazz@Lincoln Center 

performance space. Here Carpenter allowed the pure construction and unobstructed views onto 

58th Street to speak, absent any additional elements: engineering as art. This reticence, where 

pure construction is deemed sufficient, this preparedness and capacity to listen, and to allow 

oneself to be stimulated by a profound understanding of construction that is impelled by curiosity 

before making one’s own proposals: all of this is characteristic of James Carpenter’s definition of 

fruitful collaboration. 

Many contemporary architects imagine themselves capable of devising designs precisely in areas 

where they lack the requisite competence, only to wind up copying the preexistent, while simulta-

neously underestimating the importance of construction and diminishing the role of the engineer to 

mere structural calculations. In contrast, James Carpenter regards the knowledge and ideas of his 

design partners as grist for his own mill, fusing them with his own fantasy and artistic gifts _ in the 

knowledge that pure, effective, skillful, and intelligent construction provides fertile ground for art.
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«What else can I know and do... except measure the 

relationship between the secret which is entombed 

in the stone and the one which lies in the worker 

that transforms it into a building?» 

MICHEL SERRES | What Thales Saw at the Base of the Pyramids
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To Andrea and Linda, reaches of light and love
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The appearance of James Carpenter’s work is serene. It gives the impression, however, that 

something new will happen amidst its supposed serenity, and that other forces _ apart from those 

already apparent _ are about to enter its field. The work produces an inhabited depth, by shifting 

emphasis away from the visual registers of perception, towards multiple engagements of a subject, 

her/his spatial constructs, and their resulting environment. Carpenter addresses the object of 

perception not only by positioning it within cultural and economic contexts, but also by inscribing it 

into biological and ecological systems. His work challenges a conventional description of its forms, 

which also implicates the techniques through which architecture organizes the disciplinary controls 

of that which exceeds its limits. 

The interaction between the visual and bodily dimensions of Carpenter’s work promotes an 

approach to architecture that I will call “environmental.” The production of a vast array of interfer-

ences destabilizes the aesthetic autonomy of its objects of perception _ an autonomy that has 

persisted as one of the enduring myths of architecture. His concerns also highlight the idea that 

addressing sustainable resources should not remain narrowly focused on conventional notions of 

building technology, nor limit that focus to the performance of some materials. Buildings are 

implicated in actively constructing cities and landscapes, and should be made accountable for the 

way in which they invest urban contexts beyond historical nostalgia, and its associated longing for 

pastoral landscapes. The notion of environment that emerges from these premises points towards 

the establishment of new ecological paradigms focused on dynamic transformations, rather than 

the preservation of an idealized nature.

This book presents a part of Carpenter’s vast and heterogeneous production, within this framework 

of an environmental approach, by identifying three groups of works that pose significant questions 

to architectural as well as art practices. 

The first challenge in inscribing Carpenter’s work within this environmental approach results from 

the perverse resistance offered by photography to the power of the work’s spatial and material 

dimensions. Photographs can only offer a limited translation of the properties through which the 

work engages and affects its surroundings. They tend to freeze the palpable tension between the 

work’s apparent geometrical necessity and its articulation of multiple experiential registers. They 

also flatten the appreciation of models and built pieces to a phenomenological reading of their 

materiality. 

In each of the book’s three sections, an introduction addresses one or several selected projects, 

which have been chosen as paradigmatic of the challenges raised by specific aspects of Carpen-

INTRODUCTION

 Iron filings under the influence of a magnetic field.
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ter’s work. Each introduction includes a short discussion of the analytic diagrams which are part of 

that section’s interpretive framework. These diagrams serve to shift attention to the work’s opera-

tional aspects rather than focusing on its physical properties, as photographs and line drawings 

would tend to encourage. 

SECTION I: REFRACTIONS 
Section I focuses on the way in which Carpenter’s work constructs physical and conceptual 

frameworks through which the phenomenon of refraction operates within the perceptual field of 

subject/object relationships. Periscope Window (1994–1998) and Dichroic Light Field (1995–1996) 

are the two projects chosen to bracket this phenomenon, which exceeds in each case its respec-

tive emphasis on an experience of transparency and reflectivity. These two works of Carpenter’s 

represent artistic essays on the way in which glass can heighten dynamic shifts in the temporally 

conditioned relationship between subject and object. 

Refraction, in literal terms, occurs when a ray of light is deflected from its previous trajectory as it 

passes from one medium into another of different density. Conceptually, refraction is a spatial 

construct that activates vision as a process media ted by materiality. It affects the constitution of 

subjectivity through an oscillation between physical and imaginary registers. With refraction, the 

properties of glass transform the role of the observer into that of an active interpreter. Carpenter’s 

investment in the materiality of glass effects this transformation. 

Both Periscope Window and Dichroic Light Field explore the tension introduced within their material 

frames by internal and external agencies. This exploration acknowledges that the forces at play 

within the field of perception belong to different orders of reality, transforming it into a battlefield 

between cultural conventions and unconscious impulses. 

SECTION II: CONSTRUCTIONS
Section II posits that Carpenter’s work probes the rhetoric of transparency within architecture’s 

modernist tradition to the point of undermining the association between the relative stability of a 

building and its monumental permanence. Carpenter’s contribution to 7 World Trade Center in 

Lower Manhattan introduces conceptual disjunctions in the perception of the building’s envelope 

and spatial transitions, which places into crisis the idea of pure transparency _ from both a visual 
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and material point of view _ by introducing tensions and interferences between temporal and 

spatial variables. 

This project is a window into a context of codified relationships as they relate to the construction 

of a high-rise building, revealing how Carpenter has operated through and beyond the typical 

configuration of design processes and their conventional protocols of collaboration. The fast-track 

schedule of design, development, and implementation of 7 WTC has been accompanied by subtle 

variations along lines of conduct as well as dynamic crossovers between architectural, engineering, 

and artistic fields of practice. 

The role of Carpenter’s work in glass and steel within this process of multiple collaborations 

suggests the possibility of moving away from the nineteenth and early twentieth century notion of 

tectonics as a utilitarian function of technology towards its redefinition through the contemporary 

questions raised by the preeminence of images and messages. It also posits challenges to the way 

in which the discipline of architecture has cultivated design authorship and illusions of control on 

building processes, that belong to outmoded artistic and social formations. 

SECTION III: APPARATUSES
Following the critique of the rhetoric of transparency in architecture and its related notion of 

object, Section III interrogates how Carpenter’s work might operate as an apparatus within a 

complex field of environmental fluxes. 

The apparently heterogeneous work chosen to introduce this section focuses on the production of 

effects that migrate from visual and imaginary registers towards a physical awareness of bodily 

sensations in space. Carpenter’s early installations of short films, Cause, Confines, Koi, Homing, 

and Migration (1975 – 1980) introduce a cinematic paradigm that is detectable in his more recent 

projects. The early films, as projected in art galleries, manipulated the ecological content of the 

work in such a way as to viscerally implicate a visitor in the space of the gallery itself. It is through 

the environmental register inherent in these installations that Carpenter entered the field of archi-

tecture, eventually collaborating in the design of the Tulane University Student Center (1999–2006). 

For the Tulane University project Carpenter developed aspects of building systems as hybrid 

constructs, that could make an observer reconsider her/his spatial conceptions, by focusing on 

environmental information and forces observed countless times without noticing. As a working 

assemblage of elements, these constructs can operate as apparatuses, by positioning them within 

 INTR ODUCTION
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a relational framework that opens architecture to changes over time. The regions of reality engaged 

by these apparatuses are conceptually incommensurable to one another, while, at the same time, 

affecting the quality of a subject’s awareness of her/his surroundings. 

NAVIGATION
The book’s organization is not a linear sequence of projects ordered in accordance with chronologi-

cal, typological, or thematic classification of built and unbuilt structures. Rather than a geometry, 

the book attempts a geography of the work’s possible arrays: a mapping that articulates aspects of 

possible interpretation, rather than precisely described formal or functional attributes. Navigation 

rather than genealogical classification is the analog for the book’s approach to Carpenter’s work, 

and as such it suggests a counterpoint to the inevitable linearity of editorial formats. While the 

individual texts describe the projects’ focus on their specific agendas, which are not homogeneous 

within any of the three sections, the diagrams that accompany the projects chosen as paradigms 

suggest cross references among them.

Stick charts produced by ancient mariners from the Marshall Islands in the Pacific South West offer 

an image for this framework of navigation. These nautical aids indicate the reflection and cross 

interaction of ocean swells between atolls and other island formations: the sticks are patterns of 

swells between particular atolls _ themselves indicated by small shells. A navigator would work out 

from a given swell pattern his probable position among these low and strung-out islands, not visible 

above the sea surface for many miles. In the book, paradigmatic projects play this role of naviga-

tional reference; the projects that follow them in each section have been collected by keeping in 

mind this conceptual framework, in light of the possibility that other affinities may pull a reader 

toward alternative overlapping routes.

The project for a Luminous Glass Bridge (1987) exemplifies the potential for such affinities and 

overlaps. The bridge’s technical aspects _ cantilevered and offset abutments, cable structure and 

post-tensioned deck _ reflect Carpenter’s early interest in engineering and relate it to issues 

addressed in Section II. At the same time, engineering operates in this project as an apparatus in 

the environmental sense: the cable above the platform is not only used to enhance the glass deck’s 

stability and functionality, but also to secure at the top and bottom three pivoting vertical plates of 

glass. The panels enable a pedestrian’s passage while a special coating on their surfaces reflects 

fleeting images of the landscape that extends beyond each side of the canyon. The engagement of 
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 Stick chart from the Marshall Islands.
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phenomena and flows operating at a scale larger than the one implied by a simple physical crossing 

could therefore suggest positioning this project in Section III. 

The Luminous Glass Bridge is placed instead in Section I, prioritizing its more obvious intensification 

of a pedestrian’s perceptual awareness of crossing the river. Because of its reflection and projection 

of the shimmering of the water below, the bridge joins the other projects exploring refraction, and 

ends Section I as an announcement of the engineering and environmental focus of the two follow-

ing sections. Through this provisional placement, the Glass Bridge is cast as a clue of Carpenter’s 

own creative route that, over the past 25 years, has moved away from the self-referential domain of 

artistic glass objects towards a broader agenda and a closer integration with the process of 

conception and development of architectural design.
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 PER ISCOPE WINDOW

R E FR ACTIONS
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 The earliest mock-up established the lens’s focal length 

and the necessary balance of translucency and 

transparency for the laminated acid-etched glass.

 The supporting structure for the lenses was developed 

from the first mock-up. A layer of float glass custom 

laminated to a layer of acid-etched glass transforms the 

window into a screen, capturing reflections and 

projections.

 A blue panel, standing in for the sky, and three white 

squares, representing clouds, were mounted above and 

behind this working mock-up to examine how the angle of 

the mirrors and their distance from the lenses could 

transform a conventional view through the window into 

views of the nearby tree and the sky.
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 PER ISCOPE WINDOW

R E FR ACTIONS

 This view during installation shows the edge of the property, marked by a large fence, and the 

clear view of the neighboring buildings. A stainless steel frame provides the structure for both the 

tensioned stainless steel rods that support the 80 lenses and 14 angled mirrors.
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 On a sunny summer morning the window captures the greatest number of phenomena, thereby generating the most 

layered image, including the revelation of some parts of the sculpture’s structure and lenses. The diagrams isolate 

those phenomena and explain how and under what conditions they appear on various parts of the acid-etched glass.

AA

BB

CC
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Structural Glass Prisms, a dichroic window installation, was 

designed to bring the outside in, illuminating the Christian 

Theological Seminary’s Sweeney Chapel’s large space.

In keeping with the spare rigor of Edward Larrabee Barnes’ 

design, the client’s brief for the chapel was to create a 

clear glass window encouraging the meditative observa-

tion of nature outside the chapel.

James Carpenter Design Associates’ simple design unifies 

structure and effect. The vertical 32 foot (9.75m) high 

glass blades are stabilized with horizontal panels of dichroic 

glass, creating an all-glass structure free from any steel 

that might obscure the view. JCDA conducted studies of 

the sun’s penetration to ensure the Structural Glass Prisms’ 

ability to project light into the baptistry niche on the oppo-

site wall at around noon every day.

The exterior of the installation is composed of lengths of 

monolithic glass identical to the interior vertical lengths. 

This design made both the fabrication and installation 

more efficient. Using structural silicone, the exterior and 

interior vertical lengths were attached, after which the 

short horizontal bracing sections were structurally sili-

coned to the interior lengths, leaving a space against the 

outer glass to allow warm air to rise up the length of the 

glass preventing condensation.

 STRUCTURAL G LASS PR ISMS

R E FR ACTIONS

 The window’s manipulations of light phenomena don’t interfere with the congregants’ view out.

 This simple structural glass system allows uninterrupted views of the surrounding countryside. 

 Diagram of the 32 foot (9.75 m) monolithic vertical glass lengths and short horizontal lengths.

    The upward slanting bars of light convey images of clouds and birds while the downward bars convey 

the movement of trees and leaves.
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The installation is divided into an equal number of squares 

consisting of horizontal dichroic glass sections stabilizing 

vertical clear monolithic glass lengths. The coatings on 

this interstitial grid maintain the transparency of the 

glass while generating an array of image reflections pro-

jected onto the wall. 

Two reflected and two transmitted bands of color each 

project onto the chancel wall, combining to form patterns 

of remarkable complexity that constantly change in rela-

tionship to the sun’s position. 

The grid-like arrangement of the glass and the use of dichro-

ic glass affects light much in the way that a prism would. 

Some imagery is projected onto the chapel wall and floor: 

when direct light from the sun to the dichroic glass is 

interrupted by the movement of clouds or birds passing 

across the sky, those shadows are transmitted into the 

space by the upward slanting bars of light. At the same 

time, the leaves of adjacent trees, moving in the wind, are 

visible in the downward slanting bars of blue light, thus 

creating a superimposition of landscape and sky.
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 The depth of the window is extended to match that of the building’s walls. The resulting depth is 

divided into a grid of cubes.

 Mock-up demonstrating the Structural Glass Prisms’ principles.

 Sequence from film showing light projections from morning to afternoon.
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 The effect of the trees interrupting the light that reaches the window registers as interruptions in the 

dichroic reflections and transmissions.

 STRUCTURAL G LASS PR ISMS

R E FR ACTIONS
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LICHTHOF
Berlin | Germany | 1997 –1999

For the Lichthof, James Carpenter Design Associates de -

sig ned a curtain wall that would create a layering of imagery 

to embody the rich architectural history of the Werderstraße. 

The Lichthof is the primary public space for the German 

Foreign Office in Berlin. Conceived by the architects, Müller 

Reimann Architekten, as a light-filled courtyard with a 

glazed roof and façade onto Werderstraße, it serves as an 

orientation space for the public that enters the building, 

and as a symbolic space through which the public sees into 

the workings of the institution and the institution sees out 

to the public it is serving. The design of the façade and roof 

needed to manage the ecology of such a large volume, pri-

marily light and temperature, and to establish a visual expe-

rience commensurate with the Foreign Office’s desire for 

safety, transparency, and a bright day-lit space.

The design of the roof and façade exploits the functional 

needs of the courtyard to create an almost tangible 

 experience of space and light. Carpenter’s team worked 

with architects Müller Reimann and with Schlaich, Ber-

germann und Partner to achieve the most minimal yet 

blast-resistant structure for the curtain wall design and 

with Matthias Schuler of Transsolar to manage the ecology 

of the atrium. With an almost pure expanse of colorless 

glass, treated with reflective coatings, which selectively 

reflect thermal radiation, a subtle play of reflection and 

transmission balances the corresponding qualities of mirror 

and window.

52 > 53

    The façade’s slight reflectivity is framed by a less reflective border of glass. The reflectivity visually 

extends the courtyard into the street.
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The Lichthof faces north, and therefore the back of the 

space is in shadow throughout the year. The desire to 

address this lack of light had to be balanced with a need to 

control the temperature of a space whose roof is entirely 

covered in glass. To illuminate the back of the courtyard, the 

deep roof beams were faced with aluminum specular reflec-

tors angled to be most effective on the darkest days of the 

year. A lenticular cable truss roof design spanning the main 

beams was chosen to let in the maximum of light. The roof, 

angled toward the inside of the façade, has a reflective coa t-

ing that also brightens the darkest part of the courtyard.

The dichroic bands of glass appear to float inside or outside 

depending on the light conditions, reflecting blue light 

towards that source and transmitting yellow light away from 

it. Often, the balance of light inside and outside is so close 

that various parts of the dichroic bands are blue while oth-

ers are yellow. When looking at the wall from within, one 

sees the reflected image of the sky behind superimposed 

on the view of the sky in front.

 This early study model was for an open 

façade design capable of allowing smoke 

extraction in the case of fire. This con cept 

was later exchanged in favor of a sealed 

design that would allow control over the 

courtyard’s temperature and humidity.

 Engineered by Schlaich Bergermann und Partner this detail shows an example of the cast stainless steel arms that are 

cantilevered to both support the horizontal cables and the dichroic glass bands that reflect and project light onto the façade.

 The study model was built to assess the design’s seasonal and daily behavior and to test the ability of the façade and 

roof beam design to reflect light into the courtyard’s shaded areas.
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 View at dusk showing the effects of the façade’s 

semi-transparent glass.

 The maximum balance in light intensity between 

the interior courtyard and the outside allows for the 

best views through the glass and the subtlest play 

of reflections on the façade.

 LICHTHOF

R E FR ACTIONS

carpenter_01205.indd   Abs1:55 12.05.2006   21:01:34 Uhr



Located along the Rhine River in Bonn, Germany, the new 

Deutsche Post headquarters is divided into two distinct 

elements: the 240m (787 foot) high office tower and the 

three story base building with a grid shell roof. James Car-

penter Design Associates was asked to design a stair tower 

for the vertical circulation volume integrated inside the base 

building. Carpenter and his team, led by senior designer 

Richard Kress, focused on the relationship of the stair to 

the river and adjoining park, to create a stair that would 

act as a viewing platform, layering views of the surrounding 

landscape with their reflections as well as the optical 

effects created by the patterns and their reflections.

The new Deutsche Post headquarters was designed by 

Murphy Jahn Architects as a signature building for the 

German Post Office, signifying its shift from national 

enterprise to global service corporation. Similarly to the 

German Foreign Ministry in Berlin, the client wished for a 

maximum of transparency to demonstrate the company’s 

way of doing business and openness to new ideas. 

Almost every element of the stair tower is glass, including 

the etched laminated glass stairs and landings. The lami-

nated glass wall panels contain the screen pattern. The 

rectangular pattern is a 100% mirror facing out and bright 

blue facing in. From outside, the effect of a vast field of 

small equally spaced mirrors pixelate the landscape and 

sky. Positioned on a landing between levels are two view-

ing balconies that present unmediated views out, one 

 facing the river, the other facing the Deutsche Post’s tow-

er. At night, lights illuminate the two platforms and the 

stair’s translucent glass treads, transforming the tower 

into a glowing blue lantern visible from the Rhine and sur-

rounding landscape.

MOIRÉ STAIR TOWER
Bonn | Germany | 1999 – 2002
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The Moiré Stair Tower’s original concept as a scrim-like 

tower was further developed, through material studies 

and models. Color was explored to clearly identify the 

stair tower’s critical circulation function. JCDA studied the 

possibilities of using a mirror pattern facing outwards to 

capture the surrounding landscape and intense blue on 

the reverse to suggest both the sky and the landscape in 

the surface.

Once this concept proved successful, a model was made 

to test the types of glass to be used. Then different types of 

diffused glass were explored for their ability to create a lumi-

nous volume. In the finished project, the design team 

chose transparent glass applying a mirror pattern on the 

exterior and blue on the reverse. This allowed the triangu-

lar plan’s capacity to generate layers of reflection to 

achieve the desired luminosity.

 Detail showing custom machined point attachment system.

 Early study of the screen pattern’s exterior and interior colors.

 Exploded axonometric showing the skylight, roof, curtain wall, glass volume, stair, and glass floor.

 View of model looking down from above the volume.

 View looking down from the top of the stairs.

 Section showing the location of the Moiré Glass Tower in the Deutsche Post base building.

 MOIRÉ STAIR TOWER

R E FR ACTIONS
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LIGHT PORTAL
Boston | Massachusetts | 1995 – 2006

The Light Portal was designed to organize and mark the 

pedestrian paths that circumnavigate the rectangle of the 

Boston Central Artery site, passing below the highway at 

the bridge end and above the highway at the tunnel end, 

restoring access to the river.

As part of Boston’s “Big Dig,” the Central Artery Tunnel Au -

thority awarded JCDA with the challenge of producing an 

environmental artwork that would make the underpass and 

roadway transition at the Charles River’s edge created by 

the new Leonard P. Zakim Bunker Hill Bridge safer, distinct, 

and navigable. Instead of designing a single object, the 

scale of the infrastructure suggested linking the Frederick 

Law Olmstead Storrow Memorial Embankment to the new 

Paul Revere Park and other parks along Boston Harbor. 

The site also needed an acoustical barrier, a means of 

directing pedestrians, access to the river, and illumination. 

JCDA’s team discovered that delineating the transitions 

from bridge to tunnel could define a path for pedestrians 

and a threshold for drivers. This threshold could match 

the site’s significance as an important access point to 

the city.

The necessity for a concrete acoustic barrier where the 

road dips below grade and the need to visually connect 

both sides of the barrier to link the experience of 

pe destrian and driver led the team to design a series of 

fins such as those mounted between opposing lanes to 

avoid glare from oncoming car headlights. Retroreflec-

tive film, a material used in highway applications is 

 activated by drivers at night and would glow in the low-

light areas under the bridge, guiding pedestrians through 

the space. Retroreflective film uses a printed micro-

prism whose cubic or tetrahedral geometry reflects  

light back to its source. When seen obliquely, the fins 

combine into a continuous illuminated line, framing    

the bridge-to-tunnel transition. JCDA remodeled the 

acoustic  barrier in a set of pyramidal forms that echoed 

the bent aluminum forms of the fins themselves, and 

found suppliers to anodize the fins using a dye that 

matched the film.

    The model shows one side of the portal framing the highway’s transition from bridge to tunnel.

       Plan of downtown Boston showing where the highway goes from bridge to tunnel, creating a 200 x 700 foot 

(61 x 213 m) rectangular obstruction in the city’s fabric. The Light Portal was designed to highlight the pedestrian paths 

that circumnavigate the rectangle, passing below the highway at the bridge end and above the highway at the tunnel 

end, restoring access to the river.
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 LIG HT PORTAL

R E FR ACTIONS

 View at the tunnel of the anodized aluminum fins with 

their reflective elements.

 Full scale mock-up.
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LUMINOUS GLASS BRIDGE
Marin County | California | 1987

The Luminous Glass Bridge was designed as a conceptual 

project for a private client. The idea was to create a structure 

that would push the limits of glass and bridge design, dem-

onstrating the potential of glass as a structural material. 

Crossing a small river in California, the bridge proposal 

aimed to translate the idea of a bridge into an experience 

of the river itself, engaging the users with an immediate 

connection to their environment. The bridge design guides 

the pedestrians along (or against) the river’s current. The 

sun hitting the surface of the water reflects the image of 

the moving water up onto the underside of the translucent 

glass deck, allowing for the observation of the river through 

its own projected image.

The glass platform, a series of post-tensioned glass planks, 

is supported at each end by two abutments cantilevered 

from opposite shores approximately 80 foot (24m) from 

each other. Serving as a means of access, these abutments 

extend over the river and are spanned by the glass platform. 

Proceeding out along the abutment-gangway, the pedestrian 

is re-oriented to travel up or down the translucent glass 

planks’ projection of the river surface. Positioned along 

the length of the bridge are three slightly reflective panels 

of glass that also serve as an integral part of the structure. 

These panels pivot as one moves along the walkway, cap-

turing and layering various reflective views of the environs. 

Through the use of glass the bridge merges its structural 

and optical functions.

 The diffused glass bridge deck cap-

tures the images reflected off the river’s 

surface.

 This cross section of the bridge shows 

the minimal profile achieved by the use of 

post-tensioned glass planks and thin 

trusses inspired by the engineering work 

of Robert Le Ricolais.
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 LUMINOUS G LASS BR IDG E

R E FR ACTIONS

 View showing the bridge with its three pivoting glass panels that reflect the landscape.

 Plan view of the bridge shows the opposing  abutments  which are the sole supports of the bridge’s glass deck.
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