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Frank Lloyd Wright in New York- Organic Architecture meets the East Coast- The Guggenheim Museum 
Introduction
Many books have been written about the works of Frank Lloyd Wright, with the most controversial building being the Solomon R. Guggenheim Museum, located on 88th and 89th Street overlooking Central Park, New York City (Barnes, 2019).
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Figure 1: Aerial view of the Guggenheim overlooking Central Park (Heald, 2022).
 It was known that if Wright had full control over the project, he would have preferred the Guggenheim to have been built outside the city, on a remote site in Riverdale Park, in the Bronx. He believed that after the War, car travel would become universal and an inner-city location would not be required (Mendelsohn, 2017). 
Using Central Park as inspiration, Wright was given an opportunity to design a building incorporating natural forms of Organic Architecture, driven by his deep routed connection to the natural world (Cleary et al. 2009, p.24). He also saw this as an opportunity to promote his vision of a Usonian, democratic Modern Architecture, as he underwent constant pressure to conform to Modernism in the International style (Alofsin, 2021), in a city he did not like. New York was not Wright’s idea of America (Kimmelman, 2017), he once described Manhattan as an “unliveable prison” (Alofsin, 2021). 
The Commission
In 1943, Wright was employed by Baroness Hilla Rebay von Ehrenweisen, an Art collections Director for Solomon R. Guggenheim, to design a permanent structure to house the Museum’s non- objective paintings (Lipman, 2011, p.280).
The Guggenheim underwent significant series of revisions and alternatives, over the next 15 years, 700 sketches and 6 sets of working drawings were produced (Gibson, 2017). Described as a free-flowing, nautilus shell or an inverted Babylonian Ziggurat, a form of terraced pyramid of successively receding stories (Scully, 2018), Wright created a large, curvilinear sculptural mass, contrasting with the strict, grid layout of Manhattan.
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Figure 2: Oil painting of a Babylonian Ziggurat, the Tower of Babel (Bruegel, 1563).
Initial ideas and developments
The designs for the Guggenheim were drawn up using a previous unbuilt design, the Gordon Strong Automobile Objective, at Sugarloaf Mountain, Maryland in 1925, which was the first of Wright’s 6 spiral formed designs (Adams, 2018). Wright adapted the design by turning it inside out, moving the ramp from the outside to the inside and upturned the design, making the building wider at the top (Adams, 2018).
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Image 3, Wright’s sketch in 1925, showing the unbuilt Gordon Strong Automobile Objective, in elevation  (Reinberger, 2019).
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Image 4, Wright’s sketch in 1925, showing the unbuilt Gordon Strong Automobile Objective, in section (Reinberger, 2019).
The Guggenheim was designed four years after Wright completed the Johnson Wax building, in which the similarities in both design features were clear. Both represented industrial progress in America at that time, with the technological development of travel which included the success of Americas first mass produced, streamlined car, the Lincoln-Zephyr (Lipman, 2011, p.278). Wright’s passion for cars meant this progress had inspired a new set of rules, introducing curved vertical corners, integrating clean, streamlined elements into both designs (Lipman, 2011, p.278). Furthermore, Wright introduced car parking spaces within the preliminary sketches for the Guggenheim, which were later altered to accommodate a sculpture park. Sketches also included a driveway, in which cars entered at 5th Avenue, swept around under the portico of the administration building (the Monitor) and exited in 89th Street, which remained functional until 1975 (Mendelsohn, 2017).
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Figure 5, Johnson Wax Building in Racine, Wisconsin showing the covered driveway (Clark, 2014).
 Preliminary designs in 1943-1944, show the parti of the Guggenheim as a hexagon, rotated 30 degrees around an interior hexagonal court, taking full advantage of the space. Formerly used by Wright at the honeycomb patterned, Hanna House, in Stanford California in 1937 (Levine, 2011, p.256). The designs for the Guggenheim then progressed into a complete circular entity, as seen in Wright’s designs for the unbuilt Ralph Jester house, Florida, 1938 (Levine, 2011, p.259).
[image: ]Figure 6, Parti of the Guggenheim as a hexagon (sketch by author).
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Figure 7, Wright’s Elevation drawing of a hexagon shaped Guggenheim (Cilento, 2009).
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Figure 8, Wright experimented with different colours, sketch showing the Guggenheim in red marble and red pottery bricks (Cilento, 2009).

The revised 1953 sketches saw two separate access ramps to the floors, shown as two overlapping circles on plan. The grand ramp that exists today and the quick ramp, designed as a faster access to the levels, being twice as steep, the design was abandoned for that reason (Mendelsohn, 2017).
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 Figure 9, Wright’s Blueprint drawing of the floorplan showing the quick ramp as the small circle, overlapping with large circle of the grand ramp (Mendelsohn, 2017).



Materials 
Wright saw a helix as a challenge to overcome, the difficulty of how they were constructed and their limitations of how they were used and how they functioned (Alofsin, 2021).
Reinforced concrete was the only construction material in which this structure could have been built (Cleary, et al. 2009, p.267). The use of concrete was not new to Wright, he had been working with this material since 1905 when he designed the Unity Temple in Oak Park, Chicago (Adams, 2018). The challenge was to use it on an elevated curve, gunite or gun-placed concrete was sprayed into plywood formwork, then smoothed to a sand finish surface, and painted a ‘buff’ colour (Chusid, 2015). 7000 cubic feet of concrete and 700 tonnes of structural steel was needed to construct the Guggenheim (Chusid, 2015).
Without the construction of corners, there was no clear connection between the walls and the roof of the Guggenheim (Scully, 2018), this resulted in a clean, sculptural mass without surface decoration, which contrasted against the rectilinear, solidity of the over-decorated, ornamental facades of Manhattan’s buildings (Guggenheim, 2022).
 The terrazzo flooring in the exhibition rooms and ramps, are cut marble chips and granite set in concrete. Chosen specifically by Wright after he saw this material used on the airport floor, during his visit to Rome (Chusid, 2014). Although originally, blueprint sketches show that Wright wanted to use cork on the ramp floor, as a noise baffle. The material was abandoned for cost and maintenance issues (Mendelsohn, 2017). 
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Figure 10, Wright’s Blueprint drawing of specified finishes at the Guggenheim (Mendelsohn, 2017).



Wright tested the use of new products such as air conditioning, indirect lighting and panel heating at the Guggenheim (Stipe, 2009, p.24). Wright revolutionised architectural methods throughout his career, encouraged by his Transcendentalist beliefs on educational innovation and progress. Wright embraced modern technologies and its success over the forces of nature (Lipman, 2011, p.278).
  Structure 
The outside view of the Guggenheim is in three parts. On the right, is the most imposing mass of the large rotunda that houses the auditorium, to the left, is a smaller scale circular entity. Shyly standing in its shadows is the annex building, a later addition to the Guggenheim (Guggenheim, 2022).
At the entry point on the ground floor, the visitor enters an open plan interior piazza and looks up into a consecrated space of a continuous spiralling ramp, uncoiling upwards for 6 storeys. One floor flows into another creating a procession, allowing the visitor to view and interact with elements of the museum from every angle (Perez, 2010). At any one place, the visitor can see where they are, where they had been and where they are going (Cleary, et al. 2009, p.267).
[image: ]
Figure 11, Sketch showing the section through the Guggenheim. (Sketch by author).

 An expansive, webbed glass domed, roof light floods the space with natural light, similar in style to the roof light of the spiralling helix of the Classical Bramante staircase, in the Vatican Museum, which Wright visited in 1956 (Scully, 2018).
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Figure 12, The oculus rooflight at the Guggenheim (Chusid, 2014).
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Figure 13, The oculus roof light at the top of the Bramante stairs, at Vatican Museum, Italy (Rawlinson, 2014).
 Wright intended the museum to be viewed from the top down, by taking the elevator up and descend, through the segmented, self-contained gallery spaces and flow down the open rotunda, creating spacial freedom of movement (Scully, 2018).
The main activity of the Guggenheim takes place in the consecrated space of the main auditorium, focusing on functionality, structural honesty, and symbolism of the architectural space (Lipman, 2011, p.264). The gallery space and the auditorium relate to one another by overlapping within the lines of a 30/60-degree triangle, allowing the symmetrical auditorium to spiral around a vertical axis, uninterrupted (Levine, 2011, p.259).

[image: ]Figure 14, sketched floor plan of the Guggenheim (by author).

 Wright designed the supporting spaces of the Monitor, which house the offices, toilets and storage rooms, in a secondary smaller cylindrical mass. To emphasise the main spaces and the supporting spaces, he placed in between them, an entrance lobby with a ‘Porte Cochere’, an opening large enough for vehicles to pass through, just as he did at the Johnson Wax building (Lipman, 2011, p.279).
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Figure 15, Covered driveway at the Guggenheim (Mendelsohn, 2017).

Problems and delays occurred throughout the design and build process of the Guggenheim.
 In 1946, World War two had ended, the Government lifted restrictions on the use of construction materials not connected to the war effort, yet due to post war inflation, costs of materials and labour rose considerably. Since the contact figure for the cost of construction was $750,000, in 1943 (Cleary, et al. 2009, p.260), Solomon Guggenheim decided to wait for the drop in prices. Solomon Guggenheim died in 1949, delaying the project further (Cleary, et al. 2009, p.264).
Municipal Authorities received the plans for the Guggenheim in 1952, and there were 32 objections. A permit was issued after an approval from the board of appeal in 1956 (Barnes, 2019).
Hilla Rebay, highly influential to the design, also retired in 1952, the new Director, James Johnson Sweeney was the obstacle that prevented Wright from creating a building that he and Solomon Guggenheim had envisioned (Quinan, 1993, p.468). They did not agree on anything, even the interior colour, Sweeney wanted white, Wright wanted ivory, an off-white colour was agreed. Sweeney, preferring Ludwig Mies van Der Rohe and the International Style to Wrights Organic Architecture, believed he had inherited an unpractical building, with a lack of storage, conservation rooms and windows that left in too much light or too little (Guilfoyle, 1992). Sweeney complained that visitors had to stand back on the ramps to view the artwork, and he believed the Guggenheim competed with the artwork being displayed, as the museum itself was too sculptural (Perez, 2010). Nevertheless, construction began in 1956, after some changes, a monumental circular building emerged, juxtaposed in a world of squares (Barnes, 2019).
Yet functionality of the Guggenheim was not deemed successful. Wright endured significant arguments with Manhattan’s building code Administrators over structural issues, such as a lack of enclosed fire exits (Quinan, 1993, p.468). He was ordered to reduce the size of the glass oculus roof light and introduce concrete ribs which were extensions of discreet pillars on the external walls (Perez, 2010).
The interior curved walls were designed so that the paintings tilted backwards simulating artist’s easels. 21 painters and artists signed a petition before opening, protesting that the concave design and the unsympathetic lighting was impossible to display their work. A compromise was reached, with the use of mixed lighting, using fluorescents and paintings were hung vertically on brackets (Quinan, 1993, p.469).
Wright also contended with an audience of whom were accustomed to Beaux Arts design, such as the popular Flatiron Building, one of New York’s first skyscrapers, by David Burnham and Dinkelberg, built in 1902 (History, 2018).
 Writer, Norman Mailer stated that the Guggenheim, “Shattered the mood of the neighbourhood...” (Lifson, 2009).
Wright fought these battles throughout, but died April 1959, aged 91, 6 months before the opening of the museum (Quinan, 1993, p.469).
The Additional building 
Wright’s initial sketches showed a scheme of a tall, apartment structure at the back of the Guggenheim, a screen cover over an ugly wall of an existing apartment building, to create more revenue for the museum and more gallery space on the ground floor. It was abandoned in 1952 due to cost (Cleary, et al. 2009, p.267). In 1992 as part of the renovation and extension projects, the extension was commissioned to Architects, Gwathmay Siegel Associates. Fulfilling Wright's intention of building a tower and to replace the existing octagonal patterned, 4 storey rectilinear tower. Which was designed by Wright’s son-in-law, William Wesley Peters, at the Frank Lloyd Wright Foundation, Taliesin, in 1968 (Snyder, 2018).
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Figure 16, original tower by William Wesley Peters at Taliesin (Mates, 2022).
Designed to be the backdrop to the Guggenheim, not with a glass façade as Wright had specified originally, but a solid block, that many believe interrupted the spiralling movements of the rotunda (Quinan, 1993, p.481).
The plans were analysed, resulting in a slender, 10 storeys, rectilinear limestone tower with flat walls to display artwork in a traditional way (Perez, 2010). The extension prioritized in functionality.
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Figure 17, Photo showing Gwathmey Siegel’s tower against Wright’s Guggenheim (Gwathmey Siegel Architects, 2013).
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Figure 18, Photo showing Gwathmey Siegel’s tower and modern glass connection in contrast with Wright’s Art Deco windows of the Guggenheim (Gwathmey Siegel Architects, 2013).
The evident contrast between the sharp linear edges of the extension was deliberate against the overbearing prominence of the curved structure. The structural honesty of the extension stands quietly and elegant behind, not to lessen the impact of the Guggenheim, but instead, creating a relationship between both structures (Guilfoyle, 1992). 
Gwathmey used treated limestone, so that the surface would darken over time, to look aged, emphasising the stark contrast of the Guggenheim, the old and the new (Guilfoyle, 1992).
 The extension has a tartan pattern to its surface, implicit with Wrights early Prairie plans of irregular continuous grids that define and organise the space required (McCormac, 2011, p.118). Thus, maintaining unity and harmony, derived from Froebel’s teachings of geometry to Wright as a child (McCormac, 2011, p.126).
The extension holds double the exhibition space than the Guggenheim, in 3 double heighted galleries stacked vertically, with horizontal windows allowing light into the offices at the top of the building, with a glass wall that divides the old and the new, revealing original facades (Gwathmey Siegel and Associates Architects, 2022).
 On the 5th floor, the space opens out to a sculpture garden, on the roof of the North section of the Guggenheim Museum, with views over Central Park (Gwathmey Siegel and Associates Architects, 2022). Gwathmey’s practical and functional extension blends in with the main rotunda with access points coming off the main ramp system at each level as extra usable spaces (Gwathmey Siegel and Associates Architects, 2022), giving the visitor a new set of Architectural experiences (Guilfoyle, 1992).
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Figure 19, Sketch showing section of the Guggenheim and the connection to Gwathmey Siegel’s addition (by Author).
During the 1992 renovations, the city’s Landmarks Commission agreed for the Guggenheim to be painted a bright white to compliment the new addition and blend in with the neighbourhood, opposing what Wright had intended. The Buff colour was integral to the design, to match the terrazzo flooring and reminiscent of paint colour used on the terraces at Falling Water, Pennsylvania in 1939, following Wright’s Organic principles (Mendelsohn, 2017).
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Figure 20, showing the original colour ‘buff’ of the Guggenheim (Mendelsohn, 2017).
Pressures to conform to the International style
The design for the Guggenheim was undeniably influenced by the International style, interpreted in Brutalism. However, Wright adapted it to his own Organic style, where form and function joined as one (Graff, 2018).
As part of the exploration of new materials and technologies, the use of reinforced concrete, used by the Modernist practitioners, was often finished in a rough, crude, honest state (Scully, 2018), as seen in Le Corbusier’s large-scale, monastery in La Tourette, France in 1955 (Winston, 2016). Wright used the same technique but smoothed and painted the concrete walls of the Guggenheim, elegantly distending the surface and softening the imposing bulkiness of the concrete, making it look weightless (Scully, 2018). Similarly, Louis Kahn’s Yale Art gallery extension in 1953, in the International style, achieved delicate results with the use of smooth exposed concrete interiors, elegantly and subtly composed, comparable with Wright's intention at the Guggenheim (Comberg, 2018). 
Wright and Le Corbusier disagreed on their differing beliefs, yet they were influenced by each other's work, although Wright claimed that the work of the International style was an imitation of his own (Clericuzio, 2022). Conflictingly, the ramp at the Guggenheim, evoked the same emotion as the ramp at Le Corbusier’s Villa Savoye, France in 1931. The ramp at the Villa Savoye was the central point and can be seen from almost everywhere in the building (Etlin, 1994, p.22), a ceremonial procession through the house. Both ramps control the path of movement in both buildings (Quinan, 1993, p.482). 
Nevertheless, the International style was thriving in New York, such as the construction of Lever House on Park Avenue, in 1952. It was the first glass office building in the city, by Skidmore, Owings and Merrill (Perez, 2010). Wright saw this as the challenge of the moment (Alofskin, 2021), fearful that his buildings were regarded as those of an aging eccentric (Quinan, 1993, p.482).
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Figure 21, Photo of the Modernist Lever House, New York (SOM, 2021).

In conclusion
The Guggenheim was built as an ideology of how Wright thought cities should be perceived and used the museum as an exemplar of organic Architecture, of how buildings should grace the landscape.
The Gwathmey extension is overbearing in height yet interpreted successfully, it is designed to be obscure, as part of the traditional Manhattan streetscape, not to impose on the clarity of structure of the Guggenheim.
Wright was influenced as much by the International style as they were of him, he adopted an eclectic style that combined both Brutalism and Organic Architecture with a Classical narrative as seen from Wrights trips to Italy. Wright softened the harsh features of the Brutalist concrete with curves and buff coloured paint and whilst maintaining its minimal, bold presence. 
Wright tried to promote an organic Democratic American Architecture, however, the International style prevailed in New York City, organic Architecture remained with the Guggenheim. 
Delays and problems occurred during the project were of two reasons, the first was out of Wright’s control, the inflated post war costs, the death of Solomon Guggenheim, the retirement of Hilla Rebay and the difficulty of working with Sweeney. 
The second reason was primarily down to how Wright interpreted the brief. He did not consider how the artwork would be physically displayed, with the tilted, sloping walls, that made hanging the artwork correctly an issue and the need for the viewer to step back on the ramp to view the artwork at obscure angles, much to the public’s dismay.
Perseverance with resolving structural issues resulted in his success to break traditional architectural rules, move away from rectilinear, traditional designs of its surrounding buildings. 
Wright designed the Guggenheim with a binuclear plan, not to have traditional series of floors, consequently, changing new public building designs forever.
 He battled with controversy by creating his own sculptural building, it seems Wright wanted to change New York's vision of a different way of living, to introduce them to something unconventional, out of the ordinary, leave an imprint on the city where people come to view the Guggenheim more than the artwork displayed.
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