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This dissertation examines how nonfiction film was used to observe, analyze, 

and understand the built environment in the United States between 1896 and 1920. 

By focusing on the seriality of film and contemporary visual media, it shows how the 

introduction of the new medium altered the configuration of knowledge and practice 

related to architecture, building, and city planning during the first two decades after 

its inception. 

In discussing “serial architectures,” this dissertation defines four modes of 

seriality through which we can view film in relation to the built environment: 

narrative, temporal, archival, and geographical seriality. Each chapter describes one 

type of seriality and illustrates a point of intersection with architecture and urbanism 

at the turn of the century. Through the examination of nonfiction films including 

street scenes by Edison Manufacturing Company and American Mutoscope and 

Biograph Company, construction films by those producers and educational 

filmmakers including the Ford Motor Company, motion studies conducted by 

industrial management researchers Frank and Lillian Gilbreth, and industrial and 

educational films depicting geography, this dissertation investigates media as an 



instrument for understanding the built environment. While some films are analyzed 

in close detail, considering seriality at the level of narrative and structural 

composition, seriality is also discussed across media in series, approaching groups of 

films, photographs, and prints as objects of study. 

In demonstrating how motion pictures served as a means for the observation, 

collection, analysis, and representation of spatial and temporal information through 

their serial properties, this dissertation elucidates how motion pictures served as a 

tool for the development and demonstration of architectural and urban concepts at 

the turn of the twentieth century. By revisiting narratives of architecture and 

urbanism in the United States through the lens of media history, it contributes to 

debates on media and architecture, as well as the agents involved in the 

development of modern design, building, and city planning. 
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 1 

INTRODUCTION 

 

 The representation of architecture is built upon serial visual media. From 

illustrated travelogues to photographic surveys to institutional slide and digital image 

collections, image series are a fundamental part of the way in which we understand 

the built environment. Only through looking at multiple views of a building, for 

example, can we comprehend a single building; the same is true when considering 

multiple buildings in one place, or a collection of images of a building type. As Eve 

Blau and Edward Kaufman explained in their pioneering work on architectural 

representation, architectural images are usually produced and used in groups, 

whether they comprise an orthographic set, a series of prints or photographs, or 

moving images. In each case, they argue, “the full significance of architectural 

imagery can best be recovered within the serial context of the group."1 

At the turn of the twentieth century, the new visual medium of motion 

pictures would enable, this dissertation argues, novel iterations of seriality that 

would define ways in which the built environment was represented and understood. 

This technology entered into a rich milieu of visual culture in the United States – 

photographic culture had been developing for fifty years, including popular imagery 

 
1 Eve Blau and Edward Kaufman, “Introduction,” in Architecture and Its Image: Four Centuries 

of Architectural Representation: Works from the Collection of the Canadian Centre for 

Architecture, ed. Eve Blau and Edward Kaufman (Montreal; Cambridge, Mass.: Centre 

Canadien d’Architecture; MIT Press, 1989), 13. 
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depicting buildings and landscapes in widely available photographic cards and 

stereographs.2 Beginning in the 1880s, universities that taught architecture had 

developed vast photograph and lantern slide collections for teaching.3 The 

dissemination of architectural photographs was extended by the development of 

commercial halftone printing technologies in the 1880s and 1890s that enabled 

reproduction and distribution through illustrated magazines, books, and newspapers. 

One serial medium introduced in the 1890s, the postcard, was in its heyday as a 

means of visual and textual communication, as well as a purveyor of information 

about the built environment.4 Another serial medium, the comic strip, first appeared 

in 1905.5 Motion pictures would draw from these contemporary representations of 

 
2 For broad histories of architecture in photography, see Richard Pare, Photography and 

Architecture, 1839-1939 (Montreal: Canadian Centre for Architecture, 1982); Cervin 

Robinson and Joel Herschman, Architecture Transformed: A History of the Photography of 

Buildings from 1839 to the Present (New York; Cambridge, Mass.: Architectural League of 

New York; MIT Press, 1987); and Robert Elwall, Building with Light: The International History 

of Architectural Photography (London: Merrell, 2004). 
3 Although there is little scholarly work on institutional image collections, see the following 

on the uses of images and archival collections in teaching architectural history: Iain Borden, 

“Imaging Architecture: The Uses of Photography in the Practice of Architectural History,” The 

Journal of Architecture 12, no. 1 (February 2007): 57–77; Gwendolyn Wright and Janet Parks, 

eds., The History of History in American Schools of Architecture, 1865-1975 (New York: 

Temple Hoyne Buell Center for the Study of American Architecture; Princeton Architectural 

Press, 1990). 
4 On postcards, see Naomi Schor, “Collecting Paris,” in The Cultures of Collecting, ed. John 

Elsner and Roger Cardinal (London: Reaktion Books, 1994), 252–74; Christraud M. Geary and 

Virginia-Lee Webb, eds., Delivering Views: Distant Cultures in Early Postcards (Washington, 

D.C.: Smithsonian Institution Press, 1998); Elizabeth D. Muller, “Postcards and American 

Modernity: Images and the Construction of Architectural History, circa 1893-1906” (MA 

Thesis, Cornell University, 2005). 
5 On comics, see Chute Hilary and Jagoda Patrick, eds., “Comics and Media,” Critical Inquiry, 

Special issue, 40, no. 3 (Spring 2014); especially Tom Gunning, “The Art of Succession: 

Reading, Writing, and Watching Comics,” Critical Inquiry 40, no. 3 (March 1, 2014): 36–51, 

https://doi.org/10.1086/677328; Federico Pagello, “Before the ‘Comics’: On the Seriality of 
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architecture and the city, but the new medium itself would restructure the ways in 

which visual information was conveyed. 

To be clear, the term seriality refers to something which is serial in nature, 

meaning it comprises a series. At its most basic level, a series is a temporal or spatial 

succession of things or events of the same class. Beyond a mere list or juxtaposition, 

the series carries extra meaning in the disposition of its elements. The things or 

events in a series are of the same category but often not identical; their seriality 

hinges on the fact that they are located in a temporal or spatial arrangement with 

one another. This is reinforced in the Latin root of the word, serere, which means to 

join or link together.6 

First used in English in the sense above in the early seventeenth century, the 

series was used as a technical term prior to 1800 in numismatics and then 

mathematics, appeared in crystallography in the 1820s, and entered statistics, 

palaeonotology, chemistry, and botany by the 1850s. By the end of the nineteenth 

century, seriality had become a defining conceptual category and strategy of the 

 
Graphic Narratives during the Nineteenth Century,” Belphégor. Littérature populaire et 

culture médiatique, no. 14 (July 6, 2016), http://journals.openedition.org/belphegor/810; 

Benoît Crucifix, “From Loose to Boxed Fragments and Back Again: Seriality and Archive in 

Chris Ware’s Building Stories,” Journal of Graphic Novels and Comics 9, no. 1 (March 2017): 

3–22, https://doi.org/10.1080/21504857.2017.1303619; Ian Gordon, Comic Strips and 

Consumer Culture, 1890-1945 (Washington, D.C.: Smithsonian Institution Press, 1998). 
6 See “Series, n.,” in Oxford English Dictionary (Oxford: Oxford University Press, 2019), 

http://www.oed.com/view/Entry/176458#eid23335888; “Series,” Merriam-Webster, 2019, 

https://www.merriam-webster.com/dictionary/series. 



 4 

sciences.7 It featured in periodical publication, the organization of museums and 

libraries, and commodity production, affecting image-making in the sciences, the 

arts, and architecture. More than a formal ordering tactic, it served as a way to 

structure an argument temporally, visually, and spatially, and it functioned in the 

organization, production, and communication of knowledge in fields across the 

sciences and arts. As a result, historians of science Nick Hopwood, Simon Schaeffer, 

and Jim Secord have described seriality as “a range of practices, of the same order 

perhaps as those of standardization, that pose a set of pervasive questions about 

continuity versus discontinuity, the play of difference through standardized objects, 

and the sequential display versus the array that could be seen at a glance.”8 

This dissertation aims to show how the seriality of film, within the context of 

related media such as photography, was understood and used to understand the 

built environment at the turn of the twentieth century. At the broadest level, my 

objective is to elucidate how the introduction of a new medium – in this case, film – 

altered the configuration of knowledge and practice related to the built environment. 

In particular, I consider how film was used for the observation, collection, analysis, 

and re-presentation of spatial and temporal information through its serial properties. 

 
7 “Series, n.”; the historical usage of série in French is similar, while the German Reihe is 

older; in both cases, usage transformed beginning in the late eighteenth and early 

nineteenth centuries; Nick Hopwood, Simon Schaffer, and Jim Secord, “Seriality and Scientific 

Objects in the Nineteenth Century,” History of Science, Special double issue, 48, no. 3–4 

(September 2010): 252, https://doi.org/10.1177/007327531004800301. 
8 Hopwood, Schaffer, and Secord, “Seriality and Scientific Objects in the Nineteenth Century,” 

251–52. 
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 The impact of new media technologies on architecture has received a 

significant amount of attention from scholars, especially with the rise of digital media 

and its integration into architectural design methods.9 At the same time, despite the 

profound shifts in media and information at the turn of the twentieth century, 

architectural historians have not fully addressed the question of how the nascent 

medium of film influenced approaches to architecture and urbanism.  

Through the examination of nonfiction films including actualities (early films 

depicting actual places and events), industrial and educational motion pictures, and 

motion studies conducted by industrial management researchers, this dissertation 

investigates media as an instrument for understanding the built environment in the 

United States during the period 1896-1920. By revisiting narratives of architecture 

and urbanism in the United States through the lens of media history, I expect this 

dissertation to contribute to debates on media and architecture, as well as the agents 

involved in the development of modern design, building, and city planning. 

 
9 For a cross section of media and methods, see Beatriz Colomina, ed., 

Architectureproduction (New York: Princeton Architectural Press, 1988); Eve Blau and Edward 

Kaufman, eds., Architecture and Its Image: Four Centuries of Architectural Representation: 

Works from the Collection of the Canadian Centre for Architecture (Montreal; Cambridge, 

Mass.: Centre Canadien d’Architecture; MIT Press, 1989); Paul Virilio, “The Overexposed 

City,” in Architecture Theory Since 1968, ed. K. Michael Hays (Cambridge, Mass.: MIT Press, 

2000), 540–50; Kester Rattenbury, ed., This Is Not Architecture: Media Constructions 

(London: Routledge, 2002); Elwall, Building with Light; Alan Marcus and Dietrich Neumann, 

eds., Visualizing the City (London: Routledge, 2007); Mary N. Woods, Beyond the Architect’s 

Eye: Photographs and the American Built Environment (Philadelphia: University of 

Pennsylvania Press, 2009); Antoine Picon, Digital Culture in Architecture: An Introduction for 

the Design Professions (Boston: Birkhaeuser, 2010); Shundana Yusaf, Broadcasting Buildings: 

Architecture on the Wireless, 1927-1945 (Cambridge, Mass.: MIT Press, 2014); Shannon 

Mattern, Deep Mapping the Media City (Minneapolis: University of Minnesota Press, 2015). 
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Media, Architecture, and the City 

Reflections on the relationship of media, architecture, and urbanism have 

comprised a significant part of architectural history for the past few decades. It has 

long been understood that, as Beatriz Colomina asserted in her seminal work on 

modern architecture and media, architecture is “a series of overlapping systems of 

representation,” and we must understand buildings alongside drawings, 

photographs, writing, films, and advertisements.10 From drawing and diagramming 

practices to digital representation, historians have eagerly incorporated media into 

analyses of architecture and space.11 

In works that center on motion pictures, both architectural and media 

historians have explicitly addressed the rich connections between cinema, 

architecture, and the city that began with the inception of film. Especially useful in 

 
10 Beatriz Colomina, Privacy and Publicity: Modern Architecture as Mass Media (Cambridge, 

Mass.: MIT Press, 1994), 11. 
11 On architectural representation, see Robin Evans, “Translations from Drawing to Building,” 

in Translations from Drawing to Building and Other Essays, AA Documents 2 (London: 

Architectural Association, 1997), 153–93; Robin Evans, “Architectural Projection,” in 

Architecture and Its Image: Four Centuries of Architectural Representation: Works from the 

Collection of the Canadian Centre for Architecture, ed. Eve Blau and Edward Kaufman 

(Montreal; Cambridge, Mass.: Centre Canadien d’Architecture; MIT Press, 1989), 18–35; 

Alberto Pérez Gómez and Louise Pelletier, Architectural Representation and the Perspective 
Hinge (Cambridge, Mass.: MIT Press, 1997); Hyungmin Pai, The Portfolio and the Diagram: 

Architecture, Discourse, and Modernity in America (Cambridge, Mass.: MIT Press, 2002); for 

early works on the digital, see William J. Mitchell, City of Bits: Space, Place, and the Infobahn 

(Cambridge, Mass.: MIT Press, 1995); William J. Mitchell, E-Topia: “Urban Life, Jim--but Not 

as We Know It” (Cambridge, Mass.: MIT Press, 1999); Timothy Lenoir and Casey Alt, “Flow, 

Process, Fold,” in Architecture and the Sciences: Exchanging Metaphors, ed. Antoine Picon 

and Alessandra Ponte (New York: Princeton Architectural Press, 2003), 314–53; Antoine 

Picon, “Architecture, Science, Technology, and the Virtual Realm,” in Architecture and the 

Sciences: Exchanging Metaphors, ed. Antoine Picon and Alessandra Ponte (New York: 

Princeton Architectural Press, 2003), 292–313; Picon, Digital Culture in Architecture. 
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informing this dissertation have been studies focusing on the city that provide 

frameworks through which to discuss the relationship of film and urban change. For 

the most part, these have emphasized narrative filmic representations, describing 

portrayals of urbanism in specific film genres and historical periods, as well as social 

relations as played out in various urban settings in cinema.12 The work of Edward 

Dimendberg on film noir and Mark Shiel on Los Angeles, in particular, has shown that 

representations in cinema closely parallel histories of urban development.13 Relevant 

to the period of this dissertation, significant studies tied to individual cities such as 

New York, as in the work of Sabine Haenni, have described urban spatial practice as it 

relates to silent cinema, gender, race, and class at the turn of the twentieth 

century.14 

Much scholarship has built on key studies of film spectatorship that show how 

both film and architecture simulated viewers’ experiences of the perceptual 

conditions of modernity, as well as how the gendered subject is defined, as in the 

 
12 Among the earliest examples of work on the intersection of film and the city is David B. 

Clarke, ed., The Cinematic City (London: Routledge, 1997); also see Merrill Schleier, 

Skyscraper Cinema: Architecture and Gender in American Film (Minneapolis: University of 

Minnesota Press, 2009); Pamela Robertson Wojcik, The Apartment Plot: Urban Living in 
American Film and Popular Culture, 1945 to 1975 (Durham: Duke University Press, 2010). 
13 Edward Dimendberg, Film Noir and the Spaces of Modernity (Cambridge, Mass.: Harvard 

University Press, 2004); Mark Shiel, Hollywood Cinema and the Real Los Angeles (London: 

Reaktion Books, 2012); for an overview of urban modernity and postmodernity as depicted in 

cinema, see Nezar AlSayyad, Cinematic Urbanism: A History of the Modern from Reel to Real 

(New York: Routledge, 2006). 
14 Sabine Haenni, The Immigrant Scene: Ethnic Amusements in New York, 1880-1920 

(Minneapolis: University of Minnesota Press, 2008); on Chicago, see Jacqueline Najuma 

Stewart, Migrating to the Movies: Cinema and Black Urban Modernity (Berkeley: University 

of California Press, 2005). 
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work of Anne Friedberg and Giuliana Bruno.15 Approaching the turn of the century 

through a similar lens, Lauren Rabinovitz’ work contextualizes early cinema within 

women’s practices of seeing as defined by urban sites such as the Chicago World’s 

Columbian Exposition and the department store, as well as cinema in nickelodeons 

and at amusement parks.16 Within architectural history, as Joan Ockman has noted, 

similar works tend to rely on the writings of Walter Benjamin, Siegfried Kracauer, and 

Georg Simmel in describing the perceptual experience of both architecture and 

film.17 While this has been a productive approach, this dissertation will not focus on 

the spectatorial experience; rather, it will center on formal constructive practices in 

filmmaking and motion picture distribution that structure the representation of 

architecture and the city. 

 
15 Anne Friedberg, Window Shopping: Cinema and the Postmodern (Berkeley: University of 

California Press, 1993); Anne Friedberg, The Virtual Window: From Alberti to Microsoft 

(Cambridge, Mass.: MIT Press, 2006); Giuliana Bruno, Streetwalking on a Ruined Map: 

Cultural Theory and the City Films of Elvira Notari (Princeton, N.J.: Princeton University Press, 

1993); Giuliana Bruno, Atlas of Emotion: Journeys in Art, Architecture, and Film (New York: 

Verso, 2002). 
16 Lauren Rabinovitz, For the Love of Pleasure: Women, Movies, and Culture in Turn-of-the-
Century Chicago (New Brunswick, N.J.: Rutgers University Press, 1998). 
17 Joan Ockman, “Architecture in a Mode of Distraction: Eight Takes on Jacques Tati’s 

Playtime,” in Architecture and Film, ed. Mark Lamster (New York: Princeton Architectural 

Press, 2000), 171–95; Walter Benjamin, “The Work of Art in the Age of Mechanical 

Reproduction,” in Illuminations (New York: Schocken, 1969), 217–52; Georg Simmel, “The 

Metropolis and Mental Life,” in On Individuality and Social Forms; Selected Writings. 

(Chicago: University of Chicago Press, 1971); Siegfried Kracauer, The Mass Ornament: 

Weimer Essays, trans. Thomas Y. Levin (Cambridge, Mass.: Harvard University Press, 1995); 

Siegfried Kracauer, Theory of Film: The Redemption of Physical Reality (Princeton, N.J.: 

Princeton University Press, 1997). 
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More directly related to this dissertation, then, are works addressing new 

mobilities of modernity, in which scholars have focused specifically on the 

relationship between film, spatial perception, and technologies of mobility. Several 

architectural historians have argued, for example, that architectural perception has 

been transformed by new media and technologies such as the railway, photography, 

automobiles, film, air travel, and television.18 In Lauren Rabinovitz’s later work, for 

example, she asserts that both film and amusement parks enabled viewers’ 

adaptation to the perceptual conditions of American modernity, addressing the ways 

in which movies and amusement parks were similar in their presentation of 

geographic space, technological transformations, and national identity.19 Similarly, 

Lynne Kirby has studied the relationship between the railway and silent cinema from 

the mid-nineteenth century through the 1920s, describing the railroad as a 

protocinematic phenomenon which established a mode of spatial and temporal 

perception which carried over into cinema.20 Taking this a step further, Kristen 

Whissel has argued that “traffic” itself, produced by industrialization and 

urbanization, was an emblem of modern life by the end of the nineteenth century, 

and she discusses films within this context as describing and constructing American 

 
18 See Iain Borden, Drive: Journeys Through Film, Cities and Landscapes (London: Reaktion, 

2013); and Mitchell Schwarzer, Zoomscape: Architecture in Motion and Media (New York: 

Princeton Architectural Press, 2004). 
19 Lauren Rabinovitz, Electric Dreamland: Amusement Parks, Movies, and American 

Modernity (New York: Columbia University Press, 2012). 
20 Lynne Kirby, Parallel Tracks: The Railroad and Silent Cinema (Durham: Duke University 

Press, 1997). 
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technological modernity.21 By studying the relationship of film and technologies of 

movement, these studies demonstrate the historical interdependence of spatial 

experience, representational practices, and technology.  

For similar reasons, works on geographical space in cinema have been useful. 

As in scholarship on photography, film historians have paid particular attention to 

travel and depictions of geographical space in cinema, including the travelogue and 

its popularity as a genre of early film.22 Some scholars have described 

representations of landscape and ethnographic subjects, while others have explored 

transnational crossings and exchanges that occurred in early cinema, emphasizing 

the social and political contexts of filmic location, space, and geography.23 In their 

focus on nonfiction film and geographical space, this body of work has been valuable 

in thinking about the construction of knowledge related to the built environment. 

Compared to the breadth of scholarship analyzing film and urban contexts, 

relatively few works have addressed cinema in relation to the architectural object. 

Perhaps unsurprisingly, architectural historians have taken a particular interest in the 

 
21 Kristen Whissel, Picturing American Modernity: Traffic, Technology, and the Silent Cinema 

(Durham: Duke University Press, 2008). 
22 See Jennifer Lynn Peterson, Education in the School of Dreams: Travelogues and Early 

Nonfiction Film (Durham: Duke University Press, 2013); and Jeffrey Ruoff, ed., Virtual 

Voyages: Cinema and Travel (Durham: Duke University Press, 2006). 
23 On landscape and film, see Martin Lefebvre, ed., Landscape and Film, AFI Film Readers 

(New York: Routledge, 2006); on ethnographic films, see Alison Griffiths, Wondrous 

Difference: Cinema, Anthropology and Turn-of-the-Century Visual Culture (New York: 

Columbia University Press, 2002); on transnational contexts, see Jennifer M. Bean, Anupama 

Kapse, and Laura Horak, eds., Silent Cinema and the Politics of Space (Bloomington: Indiana 

University Press, 2014). 
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generation of cinematic space through set design. Several analyses have described 

film as a laboratory for the exploration of ideas of modern architecture, as well as a 

means for displaying modern design to the public on screen.24 Most relevant to this 

dissertation in synthesizing film, architectural, and technological history, Brian R. 

Jacobson has provided a history of the earliest film studios in the United States and 

France at the turn of the century, describing the architecture of the studios and their 

incorporation of new building materials and technologies such as electricity. He 

argues that the studio was at once a filmmaking site, architectural form, and 

technological space, discussing the development of both architectural and cinematic 

space.25 Jacobson’s work in particular is an exemplary study of the intersection of 

media, architecture, and urbanism on multiple levels. 

In order to frame the context into which motion pictures entered, this 

dissertation draws especially from scholarship on architectural and urban views in 

prints and photographs, visual technologies that permeated both architectural and 

popular cultures. Relevant writings on media prior to and through the nineteenth 

century include many works dedicated to printed images and their popular 

dissemination, as well as urban entertainments such as the panorama, which explain 

both representational approaches and specific sites depicted serially in popular 

 
24 See Donald Albrecht, Designing Dreams: Modern Architecture in the Movies (New York: 

Harper and Row; Museum of Modern Art, 1986); Dietrich Neumann, ed., Film Architecture: 

Set Designs from Metropolis to Blade Runner (Munich: Prestel, 1999); and Mark Lamster, ed., 

Architecture and Film (New York: Princeton Architectural Press, 2000). 
25 Brian R. Jacobson, Studios Before the System: Architecture, Technology, and the Emergence 

of Cinematic Space (New York: Columbia University Press, 2015). 
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media.26 Although the scholarship on photography is vast, I have found particularly 

useful those works which approach urban representational styles in relation to city 

planning – for example, Peter Hales’ history of American urban photography, in 

which he argues that new visions of the city gave rise to new forms of urban 

photography.27 Similarly, Thomas J. Campanella and others’ work on aerial vision and 

planning approaches of the 1920s to 1960s has influenced my thinking on 

photography as a tool for understanding and designing the city.28 

With regard to the architectural object itself, works on the history of 

architectural photography and the circulation of images within architectural 

discourse have informed my approach.29 This is especially the case with the 

important works by Beatriz Colomina and Claire Zimmerman, who have each 

 
26 On prints and casts of pre-modern Rome, see Sarah Benson, “Reproduction, 

Fragmentation, and Collection: Rome and the Origin of Souvenirs,” in Architecture and 

Tourism: Perception, Performance, and Place, ed. D. Medina Lasansky and Brian McLaren 

(Oxford: Berg, 2004), 15–36; on scenographic representations of the eighteenth- and 

nineteenth-century city, see M. Christine Boyer, The City of Collective Memory: Its Historical 

Imagery and Architectural Entertainments (Cambridge, Mass.: MIT Press, 1994); on the 

popular dissemination of bird’s eye views, see John W. Reps, Bird’s Eye Views: Historic 

Lithographs of North American Cities (New York: Princeton Architectural Press, 1998); on the 

panorama, see Stephan Oettermann, The Panorama: History of a Mass Medium (New York: 

Zone Books, 1997). 
27 Peter B. Hales, Silver Cities: Photographing American Urbanization, 1839-1939, Rev. and 

expanded (Albuquerque: University of New Mexico Press, 2005). 
28 On the Fairchild Aerial Survey Company’s production of aerial views and the uses of these 

views as tools for both war and urban renewal, see Thomas J. Campanella, Cities from the 

Sky: An Aerial Portrait of America (New York: Princeton Architectural Press, 2001); on the 

“aesthetics of ascension” in aerial photography, see Adnan Morshed, Impossible Heights: 

Skyscrapers, Flight, and the Master Builder (Minneapolis: University of Minnesota Press, 

2015). 
29 Pare, Photography and Architecture, 1839-1939; Robinson and Herschman, Architecture 

Transformed; Elwall, Building with Light; Joan M. Schwartz and James R. Ryan, eds., Picturing 

Place: Photography and the Geographical Imagination (London: I.B. Tauris, 2003). 
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convincingly argued that the development of modern architecture was intertwined 

with its representation and conceptualization in media.30 Zimmerman’s work on 

photography, in particular, demonstrates that photography and architecture shared a 

similar relationship with art, science, truth, and objectivity, influencing the form of 

modern architecture from the 1920s to 1960s.31 These works have led me to 

question the particular configuration of media at the turn of the twentieth century 

that are the subject of this study. 

Because I am discussing seriality, and thus often multiple views and motion 

pictures in relation to one another, the historical construction of narrative practices 

that connect architectural and urban views are a focus of this dissertation. In thinking 

about these shifting practices, one might consider Edward Kaufman’s study of 

representational conventions in eighteenth- and nineteenth-century English travel 

accounts, in which he argues that eclecticism functioned in architecture as a diagram 

of the world of travel.32 In contrast, in Esra Akcan’s examination of the visualization 

paradigm that emerged in the panoramic city albums of nineteenth-century Istanbul, 

she describes the photographs as providing a cognitive mapping of the city, analyzing 

the narrative routes created by sequential images and literally tracing them on maps. 

 
30 Colomina, Privacy and Publicity; Claire Zimmerman, Photographic Architecture in the 

Twentieth Century (Minneapolis: University of Minnesota Press, 2014). 
31 Zimmerman, Photographic Architecture in the Twentieth Century. 
32 Edward Kaufman, “Architecture and Travel in the Age of British Eclecticism,” in 

Architecture and Its Image: Four Centuries of Architectural Representation: Works from the 

Collection of the Canadian Centre for Architecture, ed. Eve Blau and Edward Kaufman 

(Montreal; Cambridge, Mass.: Centre Canadien d’Architecture; MIT Press, 1989), 58–85. 
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She argues that these images were meaningful only with knowledge of the actual city 

and thus countered stereotypes of Orientalist photography.33 By contextualizing 

these representations within histories of visual media and considering how meaning 

is constructed, these works provide important analytical frameworks, describing 

paradigms for visualizing the city, narrative structures of image series, and cognitive 

mapping. 

Despite this wealth of scholarship, including a renewed interest in early silent 

film among media historians, architectural and urban historians have largely ignored 

the first quarter century of film. Within the context of the United States, this can be 

partially explained by the historical record, as discussions of film did not appear in 

the American popular architectural press until around 1920, when the discipline 

began to take notice of Hollywood set design and the involvement of trained 

architects in design and art direction for films.34 Another reason for the paucity of 

attention to the earliest years of cinema within architectural history may have to do 

 
33 Esra Akcan, “Off the Frame: The Panoramic City Albums of Istanbul,” in Photography’s 

Orientalism: New Essays on Colonial Representation, ed. Ali Behdad and Luke Gartlan (Los 

Angeles: Getty Research Institute, 2013), 93–114. 
34 See, for example, “The Architecture of Motion Picture Settings: Illustrated by Examples of 

the Work of Robert Haas, Architect, for Famous Players-Lasky Corporation,” American 

Architect 118, no. 2324 (July 1920): 1–5; C. A. Ziegler, “Architecture and the Motion Picture,” 

American Architect 119 (May 1921): 543–49; “Caligari Artifices,” American Institute of 

Architects Journal 9 (June 1921): 213–16; “The Photoplay Architect: What He Does and How 

He Works, Illustrated by Examples from the Photoplay of Victorien Sardou’s ‘Theodora,’” The 

American Architect and the Architectural Review 119, no. 2377 (September 28, 1921): 219–

23; Sanford D. Barnes, “The Cinema Architect,” American Architect and the Architectural 

Review 123, no. 2413 (February 1923): 169–72. 
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with the limited survival and availability of early silent films.35 As historians of silent 

film are well aware, research into this period is largely dependent on the geography – 

and at times, pure chance – of film preservation and the ability to view films, film 

fragments, or stills.36 Producers’ and distributors’ catalogues, filmmakers’ log books, 

and filmographies created by archivists and historians are essential to the historian 

piecing together the full spectrum of production in the absence of the films 

themselves. 

Looking broadly at scholarship on film, architecture, and the city, tendencies 

and gaps can be identified along disciplinary lines. Within architectural and urban 

history, the emphasis of scholarship has been on cinema beginning in the 1920s, 

paralleling the rise of canonical modernism, as well as the full-length fictional feature 

film. Within film and media studies, writings on early cinema have largely focused on 

 
35 The Library of Congress has estimated that only 25% of American silent feature films from 

1912-1929 still exist, only 14% as the complete works in their original format, and even fewer 

nonfiction works such as documentaries, newsreels, industrial films, scientific and 

anthropological films, and other independent productions have survived. Those that do 

survive are frequently copyright prints preserved on paper rather than film, resulting in 

grainy images as their only historical record. David Pierce, The Survival of American Silent 

Feature Films, 1912-1929, CLIR Publication, no. 158 (Washington, D.C: Council on Library and 

Information Resources and The Library of Congress, 2013), 1; see also The Film Preservation 

Guide: The Basics for Archives, Libraries, and Museums (San Francisco: National Film 

Preservation Foundation, 2003), 2–3. 
36 During most of the 20th century, U.S. copyright law required at least one copy of every 

American film to be deposited at the Library of Congress at the time of copyright registration, 

but the Librarian of Congress was not required to retain those copies. See Kemp R. Niver, 

Motion Pictures from the Library of Congress Paper Print Collection, 1894-1912 (Berkeley: 

University of California Press, 1967); Early Motion Pictures: The Paper Print Collection in the 

Library of Congress (Washington: Motion Picture, Broadcasting, and Recorded Sound 

Division, Library of Congress, 1985). 
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the urban experience of modernity but have not explicitly focused on the history of 

city planning and architectural design. 

This dissertation aims to build on those works while more fully integrating 

architectural and urban history into media studies, and vice versa. In focusing on 

nonfiction motion pictures and on seriality, I follow recent scholarship on nonfiction 

film looking for, as Scott Curtis explained in his study of early cinema and scientific 

methods, a “correspondence between the logic of the discipline and the formal 

features of the technology.”37 In this case, my emphasis is on the ways in which film 

corresponded with new representational practices and architectural methods, 

thinking of film as a means of analysis of architecture and the city. As a result, this 

dissertation will de-emphasize the spectatorial experience – and, to a certain extent, 

visual representations in film – in order to focus on the serial structure present in film 

itself. 

By focusing in particular on seriality, one formal and conceptual property of 

motion pictures, I hope to expose the underlying assumptions of the new medium in 

relation to the built environment. In some ways, this can be seen as related to 

Jonathan Crary’s analyses of early cinematic technologies in relation to art, but while 

his primary concern is the impact of these technologies and scientific ideas on visual 

perception and painting, my interest is in spatiotemporal representation, considering 

 
37 Scott Curtis, The Shape of Spectatorship: Art, Science, and Early Cinema in Germany (New 

York: Columbia University Press, 2015), 4. 
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media as a tool rather than a mirror of artistic practice.38 Thus, this dissertation is 

focused on revealing, as Vinzenz Hediger and Patrick Vonderau state in their writing 

on industrial film, a “historical epistemology of media” that helps to understand 

“how social practice emerges from certain forms of knowledge and their 

configuration with (technical) media.”39 

Additionally, the seriality of early film can be considered in relation to the 

atomization of information at the turn of the century in other visual and information 

media such as postcards, catalog cards, and vertical files. This period is the beginning 

of the informational structures of the digital era,40 and thus examining its new media 

has implications for architecture and urbanism. Reinhold Martin, Antoine Picon, John 

Harwood, and many others have recently written about architecture and digital 

information, discussing the ways in which architecture has reoriented itself toward 

new informational structures such as cybernetics and systems in recent decades.41 

 
38 Jonathan Crary, Techniques of the Observer: On Vision and Modernity in the Nineteenth 

Century (Cambridge, Mass.: MIT Press, 1990); and Jonathan Crary, Suspensions of Perception: 

Attention, Spectacle, and Modern Culture (Cambridge, Mass.: MIT Press, 1999). 
39 Vinzenz Hediger and Patrick Vonderau, eds., Films That Work: Industrial Film and the 

Productivity of Media (Amsterdam: Amsterdam University Press, 2009), 12. 
40 For broad historical overviews of which consider this period as a prehistory of the digital, 

see, for example, Antoine Picon, “People, Computers and Architecture: A Historical 

Overview,” in Digital Culture in Architecture: An Introduction for the Design Professions 

(Basel: Birkhaeuser, 2010), 15–57; James W. Cortada, Before the Computer: IBM, NCR, 

Burroughs, and Remington Rand and the Industry They Created, 1865-1956 (Princeton, N.J.: 

Princeton University Press, 1993). 
41 Reinhold Martin, The Organizational Complex: Architecture, Media, and Corporate Space 

(Cambridge, Mass.: MIT Press, 2003); Picon, Digital Culture in Architecture; and John 

Harwood, The Interface: IBM and the Transformation of Corporate Design, 1945-1976 

(Minneapolis: University of Minnesota Press, 2011). 
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While I do not intend to project these structures onto the turn of the century, 

examining that period through the lens of its own media practices will provide insight 

into the way in which architecture and city planning adjusted to a form of new 

media. 

In centering this study on films made in the United States and depicting 

domestic locations, I focus on a relatively contained discourse and conditions of 

production in both architecture and film. At the same time, it is important to 

recognize that architectural ideas and films were circulating both to and from the 

United States during this period. In that sense, the distribution and dispersion of 

films, photographs, and ideas is significant – in particular the seriality which enabled 

them. 

Because American architects were not creators of films at the turn of the 

century, nor did they frequently write about film, the protagonists in this story are 

often not architects at all. In fact, the sources in this research are cameramen, film 

distributors, city planners, industrial management researchers, home economists, 

and builders. In this sense, this dissertation builds on Giedion’s notion of 

“anonymous history,” in that I am exploring currents operating beneath the surface 

of American architecture.42 This is a territory previously explored by Reyner Banham, 

as well as scholars of science and technology who have elucidated scientific 

 
42 Sigfried Giedion, Mechanization Takes Command: A Contribution to Anonymous History 

(New York: Oxford University Press, 1948), 2–4. 
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investigative techniques for developing architectural form and incorporating 

technologies into buildings at the turn of the century.43 In this vein, I hope to uncover 

some of the vernacular, industrial, and bureaucratic operations by which modern 

space was developed. 

By integrating serial media into the discussion of early twentieth century 

architecture and urbanism in the United States, I engage in a project oriented toward 

media that, as Mary Louise Lobsinger states, “attempts to track the concrete 

procedural networks and the materiality of cultural techniques that precondition 

architecture prior to its end form.”44 In doing so, this dissertation uncovers shifts in 

visual representations of the city, methods of building construction, approaches to 

spatial design, and the narration of geographical space. 

 

Serial Architectures 

Within architecture and architectural history, we tend to colloquially use the 

term seriality to describe formal repetition, in particular of identical elements, such 

as ribbon windows or recurring spatial units. In this instance and others, architecture 

utilizes and produces seriality within a work, which is often understood to rise from 

 
43 Reyner Banham, The Architecture of the Well-Tempered Environment (London: 

Architectural Press, 1969); Michael Osman, Modernism’s Visible Hand: Architecture and 

Regulation in America (Minneapolis: University of Minnesota Press, 2018); Emily Thompson, 

The Soundscape of Modernity: Architectural Acoustics and the Culture of Listening in America, 

1900-1933 (Cambridge, Mass.: MIT Press, 2002). 
44 Mary Louise Lobsinger, “Architectural History: The Turn from Culture to Media,” Journal of 

the Society of Architectural Historians 75, no. 2 (June 2016): 135. 
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mechanized industrial production.45 At the scale of the city, we refer to the urban 

grid as a serial pattern to which architecture reacts and responds.46 In both cases, the 

implication is that this repetition creates a uniform field or background, with no 

inherent hierarchy or distinction between elements, because they are all equal. 

While architects and architectural historians have, understandably, focused 

primarily on spatial series, within film and media studies, the robust literature on 

seriality centers on the temporal aspect of the serial story. Narrative serial media has 

a long history, from part-issue publications, which have existed since the seventeenth 

century, to serials in film and radio, as well as serial media such as comic strips that 

appeared at virtually the same moment as cinema at the turn of the twentieth 

century.47 In recent years, seriality has been a particular focus of media historians, 

with interest generated by television series and podcasts in addition to early serial 

films.48 

 
45 On seriality in Hannes Meyer’s work, see Víctor Larripa Artieda, “Hannes Meyer y La 

Escuela Federal ADGB: La Serie Como Estrategia Formal = Hannes Meyer and the ADGB Trade 

Union School: Series as a Formal Strategy,” Revista Proyecto, Progreso, Arquitectura, no. 17 

(November 2017): 42–55. 
46 On architecture’s relationship with the urban grid, see George Wagner, “Freedom and 

Glue: Architecture, Seriality, and Identity in the American City,” Harvard Architecture Review 

8 (1992): 66–91. 
47 Roger Hagedorn provides an overview of this history in Roger Hagedorn, “Doubtless to Be 

Continued: A Brief History of Serial Narrative,” in To Be Continued: Soap Operas around the 

World, ed. Robert Allen (London: Routledge, 1994), 27–31. 
48 For an overview of recent work, see “Serials, Seriality, and Serialization,” The Velvet Light 

Trap, Special issue, 79, no. 1 (Spring 2017); Frank Krutnik and Kathleen Loock, eds., 

“Exploring Film Seriality,” Film Studies, Special issue, 17, no. 1 (Autumn 2017); and Frank 

Kelleter, ed., Media of Serial Narrative (Columbus: The Ohio State University Press, 2017); 

see also Jason Mittell, Complex TV : The Poetics of Contemporary Television Storytelling (New 

York: New York University Press, 2015); and Ellen McCracken, “Introduction: The Unending 
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This in turn is somewhat different from the approach of art historians, who 

have used seriality to describe the iterative working method of particular artists – 

both within and between works – from the late nineteenth century to the present.49 

In a similar vein related to architecture, Nerma Cridge has written about the serial 

visual representations of El Lissitsky, Iakov Chernikov, and Giovanni Battista Piranesi 

in relation to Benjaminian ideas of the original and the copy in architecture.50 In 

contrast, Sandra Kaji-O’Grady relies on theories of repetition as defined by Jacques 

Derrida and Gilles Deleuze to assert that repetition is a dynamic process of affirming 

difference, and it dissolves the distinction between origin and copy.51 In her 

discussion of the series in the work of Peter Eisenman and John Hejduk over the 

duration over their careers, she juxtaposes the representational model of 

architecture with the series and repetition in postmodern architecture.52 

 
Story,” in The Serial Podcast and Storytelling in the Digital Age, ed. Ellen McCracken (New 

York: Routledge, Taylor and Francis Group, 2017), 1–6. 
49 See, for example, Maryanne Stevens, “The Urban Impressionist: Pissarro’s Cityscapes: 

Series and Serialism,” Apollo 136, no. 369 (November 1992): 278–83; Anita Bateman, 

“Narrative and Seriality in Elizabeth Catlett’s Prints,” Journal of Black Studies 47, no. 3 (April 

2016): 258–72, https://doi.org/10.1177/0021934715623780; William V. Ganis, Andy 

Warhol’s Serial Photography (Cambridge: Cambridge University Press, 2004). 
50 Nerma Cridge, Drawing the Unbuildable: Seriality and Reproduction in Architecture 

(Abingdon, Oxon: Routledge, 2015); Benjamin, “The Work of Art in the Age of Mechanical 

Reproduction.” 
51 See Sandra Kaji-O’Grady, “Architectural Serialism,” Architectural Theory Review: Journal of 

the Department of Architecture, the University of Sydney 3, no. 2 (November 1998): 17–31; 

Jacques Derrida, The Truth in Painting (Chicago: University of Chicago Press, 1987); Gilles 

Deleuze, Difference and Repetition (New York: Columbia University Press, 1994); Gilles 

Deleuze, Cinema 1: The Movement-Image, trans. Hugh Tomlinson and Barbara Habberjam 

(Minneapolis: University of Minnesota Press, 1986). 
52 See Kaji-O’Grady, “Architectural Serialism”; Jean Baudrillard, too, elucidates the primacy of 

the series in contemporary art in Jean Baudrillard, For a Critique of the Political Economy of 

the Sign (St. Louis: Telos Press, 1981), 104–6. 
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At the broadest scale, what is clear from these diverse examples is that 

seriality comprises a wide range of constructive practices used in architecture and 

other media. Considering seriality as a defining category of modernity – used by 

mathematicians, scientists, filmmakers, architects, visual artists, and others as a 

formal strategy and for the deployment of narratives – it exists at the same high level 

as constructive principles such as montage and database in thought and practice. In 

much the same way that montage and database in film can be discussed as a process 

for representing architecture and the city during the 1920s, so too can seriality for 

this earlier period.53 

My aim in this dissertation, then, is to discuss the particular configuration of 

seriality that was present in motion pictures related to the built environment from 

the inception of film until around 1920. At this time, I argue, seriality served as a tool 

for the development, representation, analysis, and demonstration of architectural 

and urban concepts through motion pictures. 

As Tom Gunning has noted, the structure of early nonfiction films falls into 

two basic categories: films such as views and travelogues that tour and present 

locations, with an organization based on space and place; and those such as 

industrial films that depict activities and processes, with an organization based on 

 
53 On montage, see Martino Stierli, Montage and the Metropolis: Architecture, Modernity, 

and the Representation of Space (New Haven: Yale University Press, 2018); on Dziga Vertov’s 

work as “database cinema,” see Lev Manovich, The Language of New Media (Cambridge, 

Mass.: MIT Press, 2001). 
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time.54 This fundamental distinction provides a useful high-level conceptual view of 

the composition of early film and film series. At the same time, this dissertation will 

complicate these categories by, for example, describing how view films about space 

are structured around narrative seriality, and how industrial films about time and 

process are a means of defining spatial and architectural approaches. 

In discussing “serial architectures,” this dissertation will examine the 

architecture of seriality in early nonfiction film. I define four modes of seriality 

through which we can view film in relation to the built environment: narrative, 

temporal, archival, and geographical seriality. Each chapter describes one type of 

seriality, and each illustrates one point of intersection with architecture and 

urbanism at the turn of the century. While I spend time analyzing some films in close 

detail, considering seriality at the level of narrative and structural composition, I also 

discuss seriality across media in series, approaching groups of prints, photographs, 

and films as objects of study. The chapters are arranged loosely in chronological 

order, although there is temporal overlap. 

In Chapter 1, I discuss narrative seriality, or episodic seriality as defined by 

media historians in analyses of film series or other stories developed through their 

presentation in successive units. This chapter examines actualities depicting 

American cities produced by Edison and the American Mutoscope and Biograph 

 
54 Tom Gunning, “Before Documentary: Early Nonfiction Film and the ‘View’ Aesthetic,” in 

Uncharted Territory: Essays on Early Nonfiction Film, ed. Daan Hertogs and Nico de Klerk 

(Amsterdam: Stichting Nederlands Filmmuseum, 1997), 15. 
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Company between 1896 and 1905, investigating how serial narrative functioned in 

the dissemination of urban ideas. Situating this discussion within shifts in 

contemporary visual media such as postcards and photographs, I argue that these 

nonfiction films constructed narratives of urban space through the creation and re-

use of visual iconography and the deployment of series. This provides new 

perspectives on serial form among nonfiction works, as well as the development of 

visual narratives that became part of the cinematic vocabulary of the city. 

At the time of the introduction of cinema, the form of film as comprised of 

images in sequential order, or temporal seriality, was a novelty and a revelation in 

the presentation of time and motion to viewers. Chapter 2 examines the role of 

sequential serial media in the analysis and demonstration of building construction 

processes in the United States from 1900 to 1920. Within the context of both film 

and sequential print media, I discuss construction documentation in photography and 

film, industrial films of factory work, and promotional and professional literature on 

precut systems of construction. I contend that the temporality of these new 

visualizations of construction led to an emphasis on processes of making and 

attempts to standardize methods and component parts, informing the development 

of construction systems in the early twentieth century. 

Chapter 3 draws on archival and information theory in describing archival 

seriality, based on the systems philosophy approach that was new to information 

management at the turn of the century. Here I examine the motion study research of 
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industrial management pioneers Lillian and Frank Gilbreth in the 1910s, focusing on 

their methods of collecting and analyzing visual data through film and photography. I 

demonstrate how their research used media and applied scientific methods to 

develop not only new visual representation techniques, but also standards for 

movement and the planning of space. This chapter addresses the ways in which 

efficiency ideals and new spatiotemporal diagramming techniques operated in the 

factory and elsewhere in the design of motion at multiple scales. 

 Finally, Chapter 4 discusses geographical seriality as a means through which 

geographic dispersion was conveyed in the serial presentation of views. Industrial 

films and travelogues of the 1910s, as well as educational geography films from 

around 1920, serve as sources for the analysis of the relationships between 

transportation technologies and new modes of constructing geographical space in 

motion pictures. These are contextualized within the movement for “visual 

instruction” promoted by film distributors, extension services at universities, and 

others. I evaluate conventions for using serial structures as frameworks for 

communicating geographical knowledge, as well as the increasing complexity of 

geographical narratives. 

This dissertation examines how, at a moment of transition to a new form of 

media, seriality functioned in the interpretation of the built environment through 

motion pictures, and also in the understanding of cinema itself. Seriality is 

fundamental to architectural media and its generation of meaning, central to 
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techniques for architectural representation and teaching even today. As we consider 

the impact of digital technologies on current design and fabrication processes – at 

times invoking the language of seriality – understanding the ways in which a new 

media format corresponds to and reconfigures design approaches seems critical. In 

that sense, looking back at the birth of cinema helps us to see our current context 

and the modes of operation used today in representing, interpreting, and designing 

the built environment.  
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CHAPTER 1 

 

NARRATIVE SERIALITY: 

 URBAN STREET SCENES IN EARLY ACTUALITIES 

 

On May 11, 1896, William Heise filmed Herald Square, the first motion picture 

shot on the streets of New York. The filming itself was enough of an event to make 

news in the New York Herald, whose new building anchored the square and was 

depicted in the film: 

   All of the animation, life and movement peculiar to Herald Square on any 

bright pleasant afternoon was depicted on photographic film by Raff and 

Gammen [sic], by means of Edison’s vitascope, yesterday afternoon, and the 

result will be shown at Koster and Bial’s next week. 

   The photographers settled down to work at two o’clock yesterday 

afternoon, when the square was crowded with cable cars, carriages and 

vehicles of all sorts, while now and then an “L” train would thunder by. They 

chose a window on the lower end of the square, where they were within full 

view of the Herald Building, and at the same time took in Broadway and Sixth 

avenue for a radius of several blocks. Copies of the film will be sent to all parts 

of the world for use wherever a vitascope has been put up.55 

 

Although the film has not survived,56 we can imagine what it looked like from this 

description and from the variety of contemporary media depicting the site, from 

photographs and stereographs to theatrical posters, most of which represented the 

 
55 “Herald Square ‘Vitascoped,’” New York Herald, May 12, 1896, 9. 
56 The Library of Congress, Motion Picture, Broadcasting and Recorded Sound Division has 

identified a film as Herald Square, but the site depicted is Broadway at Union Square. See 

Charles Musser, Edison Motion Pictures, 1890-1900: An Annotated Filmography (Washington, 

D.C.: Smithsonian Institution Press, 1997), 203, 238–39. 
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square from this same vantage point (Figures 1.1-1.3). There is Stanford White’s 

squat Herald Building, the headquarters of the newspaper, modeled after the 

fifteenth-century Loggia del Consiglio in Verona and completed just the year before. 

There is the elevated train, which had run along Sixth Avenue since the 1870s with a 

stop one block away at Thirty-Third Street. There is the traffic of streetcars and 

carriages along Broadway. And there are the crowds at this six-point intersection, on 

their way to shopping, theater, and transit nearby. 

Film distributors’ catalogues were efficient in describing the scene, perhaps 

because the content of Herald Square was already familiar to audiences: “Formed by 

the junction of Broadway, 6th avenue and 35th street. The picturesque low roofed 

Herald building is plainly shown; also the passing crowds and group of idlers.”57 The 

film, after all, was like a moving snapshot, typical of early actualities that were usually 

less than one minute in duration. The view, like most urban street scenes that would 

follow, was a stationary shot showing traffic and people in motion in front of the 

backdrop of the city. 

At Herald Square, the history of motion pictures and the urban development 

of New York converged. Koster and Bial’s Music Hall, where Edison’s Vitascope 

projector had premiered less than three weeks earlier on April 23, 1896, making it  

  

 
57 Edison Manufacturing Co., No. 94, Edison Films, March 1900, Complete Catalogue (Orange, 

N.J.: Edison Manufacturing Co., 1900), 42; see also Maguire and Baucus, Edison and 

International Photographic Films for Use on the Edison Projecting-Kinetoscope and Other 

Animated Picture Machines (New York: Maguire and Baucus, 1897), 10. 
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Figure 1.1: Herald Square, New York, dry plate negative (Detroit: Detroit Publishing Co., 
1901). Detroit Publishing Company Photograph Collection, Library of Congress Prints and 
Photographs Division. 
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Figure 1.2: Herald Square, the home of the New York Herald, U.S.A., stereograph (New York: 
Sampson Stereoscopic Co., 1899). Library of Congress Prints and Photographs Division. 

 
 
 
 

 
Figure 1.3: The Sidewalks of New York, theater poster, color lithograph (Cincinnati: Strobridge 
& Co. Lith., 1899). Theatrical Poster Collection, Library of Congress Prints and Photographs 
Division. 
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the site of the first public exhibition of projected motion pictures in the United States 

– and where this film was to be exhibited the following week – was just out of the 

frame on Thirty-Fourth Street. The first kinetoscope parlor, a space for viewing films 

in stationary peep-show viewers, had opened two years earlier nearby on Broadway 

at Twenty-Eighth Street. This stretch of Broadway, which by 1902 would include the 

Flatiron Building (at Twenty-Third Street) and Macy’s Building (at Thirty-Fourth Street 

on the site of Koster and Bial’s), featured prominently in the public imagination as a 

site of shopping, entertainment, and new building construction, and it would soon 

appear in numerous films of New York during the first decade of motion picture 

production. 

The construction of the new Herald Building had signaled the movement of 

media up Broadway to this area of the city, as its relocation from “newspaper row” 

downtown near City Hall foreshadowed that of other newspapers. Once the site of 

the New York Times, New York Tribune, and New York World in addition to the 

Herald, the area around Park Row (aka newspaper row) hosted the tallest buildings in 

New York during this period, and the World’s was the tallest in the world until 1894. 

By 1904, the New York Times had joined the Herald, as well as shopping and 

entertainment, in moving northward along Broadway, in its case to Times Square.58 

 
58 On newspaper row in New York as a media center, see Shannon Mattern, Code + Clay... 

Data + Dirt: Five Thousand Years of Urban Media (Minneapolis: University of Minnesota 

Press, 2017); on the northward development of Broadway, see M. Christine Boyer, 

Manhattan Manners: Architecture and Style, 1850-1900 (New York: Rizzoli, 1985). 
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At Herald Square, the Herald Building itself was something of an attraction as a 

media apparatus – passers-by could view the Herald’s printing presses at work 

through large windows under the arcade, witnessing the technological marvel of the 

serial reproduction and dissemination of media (Figure 1.4). 

Thus, even though the filmic representation in Herald Square was new, it 

entered into an existing intermedial discourse about that site and about New York 

City, one with which audiences would have been familiar. It was a likely spot for 

filmic representation, as well as an appropriate location for the debut of a form of 

mass entertainment and a new medium. Given the proximity of Koster and Bial’s 

Music Hall and the media-savvy inclusion of the Herald Building in order to receive 

press, cameraman Heise and producer James White of Raff and Gammon self-

consciously entered into a dialogue with contemporary film production, exhibition, 

and reception practices. 

As Herald Square was exhibited in various cities in the weeks that followed 

the filming, the motion picture elicited awestruck reactions in the press, with the 

Boston Post noting that it was among the most popular films exhibited.59 By July 

1896, a projector sales company began advertising “street scenes” in their catalog as 

one of the great advantages of motion pictures.60 Perhaps as a reaction to the 

positive press, Heise continued to film urban scenes in New York in the coming  

  

 
59 “Keith’s New Theater,” Boston Post, May 24, 1896, 12. 
60 Life. Motion. Realism. (Washington, D.C.: Columbia Phonograph Co., 1896), 7. 
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Figure 1.4: Watching the Herald presses, Herald Building, New York, N.Y., dry plate negative 
(Detroit: Detroit Publishing Co., circa 1900-1910). Detroit Publishing Company Photograph 
Collection, Library of Congress Prints and Photographs Division.
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weeks, including scenes of traffic along lower Broadway at and near Union Square 

during August (Figure 1.5).61 Other production companies almost immediately began 

to create such films in New York and other cities, and their popularity with audiences 

continued during the entire first decade of film production. Street scenes had quickly 

become a type, a repeatable serial unit in both their representational method and for 

the urban concepts they represented. 

By “street scenes,” I mean views that literally represented traffic and 

pedestrians on urban streets, often at busy intersections. These street scenes fall into 

the larger category of early cinematic “urban scenes” that depicted characters and 

everyday life in the city, which as Sabine Haenni has elucidated, can be 

contextualized within visual, theatrical, and urban public cultures of the period. 

Within this framework, the aestheticization of urban circulation, she argues, relates 

to broader issues of urban mobility within the context of New York.62 At a larger 

scale, Kristen Whissel has argued that “modern traffic” was an emblem of American 

technological modernity, as well as a means through which early cinema can be 

understood.63 Most importantly within the context of this chapter, the prolific 

production of street scenes in New York and across the United States related directly  

  

 
61 The Library of Congress, Motion Picture, Broadcasting and Recorded Sound Division has 

identified this film as Edison’s Herald Square (1896), while Charles Musser has identified it as 

a Lumiere film shot along Broadway in Charles Musser, The Emergence of Cinema: The 

American Screen to 1907 (New York: Scribner, 1990), 144. In fact, the site depicted is 

Broadway at Union Square. 
62 Haenni, The Immigrant Scene, 9–22 and 27–56. 
63 Whissel, Picturing American Modernity. 
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Figure 1.5: Broadway at 14th Street (Edison 
Manufacturing Co., 1896). Hendricks Collection, 
Library of Congress Motion Picture, 
Broadcasting and Recorded Sound Division.
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to contemporary popular and professional discussions about the physical city and its 

regulation. 

Given the successive release of street scenes – as well as the repeated 

intermedial representation of particular sites and cities like Herald Square and New 

York City – such urban actualities can be said to possess the “episodicity” in relation 

to reception with which media historians have defined the serial. As Roger Hagedorn 

has clearly elucidated, in the serial form, narrative unfolds across multiple units of 

media, as opposed to the “classic” single-unit narrative structure like a novel, feature 

film, and so forth. Using this form, producers utilize narrative breaks and delays to 

hold audiences’ attention, often via narrative enigmas or unresolved problems. As a 

result, serials are defined as a narrative form by this episodicity and by the discourse 

they trace between the producing industry and the viewers, and they are dependent 

upon the mode of production, distribution, and consumption – in this case, how and 

when individual films are presented to the public.64 Thus, the city, film, and the public 

engaged in this discourse of urban street scenes. 

Seriality and serial storytelling have long played a significant role in the 

production and distribution of popular narratives, and as a result, media scholars 

have focused largely on narrative works in examining seriality. At the same time, 

scholars of early film have, understandably, sought to separate early nonfiction film 

 
64 Hagedorn, “Doubtless to Be Continued: A Brief History of Serial Narrative,” 27–28. 



 37 

from histories which emphasize their evolution into narrative form.65 This chapter 

seeks to explore the ways in which early nonfiction film used serial form to develop 

visual narratives of the urban. Specifically, I examine actualities depicting American 

cities made primarily between 1896 and 1905 – the first decade of film – 

investigating how formal and technological constraints combined with serial 

techniques to effectively map cities, urban experiences, and urban and technological 

concepts. 

What kinds of narratives emerge from nonfiction serial releases, in particular 

those depicting urban street scenes? When considering the accumulation of 

actualities of a particular urban site or city, one can think of them as constituting an 

“actuality discourse” with consistent representational techniques and symbolism.66 

At an even larger scale, along with other forms of visual media, motion pictures were 

part of a national and international network of circulating urban images and likewise 

participated in a developing “discourse of the metropolis.”67 

Building on these frameworks, I argue that the serial nature of individual view 

types and groups of films is key to understanding both the constitution of their 

meaning and a larger reorientation towards the city at the turn of the twentieth 

 
65 See, for example, Daan Hertogs and Nico de Klerk, eds., Uncharted Territory: Essays on 

Early Nonfiction Film (Amsterdam: Stichting Nederlands Filmmuseum, 1997). 
66 On “actuality discourse” as constituted in early British films, see Gerry Turvey, “Panoramas, 

Parades and the Picturesque: The Aesthetics of British Actuality Films, 1895-1901,” Film 

History 16, no. 1 (2004): 9; on the “archaeology” of the view in early Mexican films, see John 

Fullerton and Elaine King, “Local Views, Distant Scenes: Registering Affect in Surviving 

Mexican Actuality Films of the 1920s,” Film History 17, no. 1 (2005): 66–87. 
67 On the “discourse of the metropolis” in postcards, see Schor, “Collecting Paris,” 253. 
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century. I discuss urban actualities in relation to narrative seriality in four modes: 

first, the urban view as part of a virtual series depicting a given site; second, multiple 

views of a single city as constituting a series that maps that city; third, multiple views 

with the same composition as a series representing a spatial typology across cities; 

and fourth, each actuality as part of a series of similar views of distant cities that 

define urban concepts. Through these forms of narrative seriality, early urban 

actualities drew specific sites into broader discussions about the city, including 

popular thought on urban development and approaches in the nascent profession of 

city planning. This new form of representation would thus serve to shape dialogue 

about streets, congestion, and the regulation of the city, signaling a shift from City 

Beautiful approaches to the functional management of traffic and the application of 

new visual methods to planning. 

 

The View Film and the Serial Site 

The urban actualities discussed here fall into the category of the “view” film, a 

type which Tom Gunning has called the Urform of early nonfiction film, in its aim to 

capture and present a look or vantage point.68 By depicting well-known locations and 

using representational techniques familiar from prints, photographs, and postcards, 

view films in particular depended upon audiences’ understanding of visual cues from 

other media, while animating the picture with motion. The repetition of cityscapes 

 
68 Gunning, “Before Documentary: Early Nonfiction Film and the ‘View’ Aesthetic,” 14. 
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and architectural sites across media – and among multiple filmic representations of 

the same site – helped to reinforce the iconographic status of well-known urban 

locations. Furthermore, the serial presentation of “street scenes,” in which urban 

motion became the focus of the view, contributed both to the iconography of the city 

and to a developing narrative of urban attractions, as well as of the evolving visual 

technologies of the view. 

As camera technologies evolved in the late 1890s to allow more portability, 

filmmakers, who had been shooting in studios in their own backyards or on rooftops, 

were able to move into nearby urban areas and then further afield.69 Inventor 

Thomas A. Edison was the first American film producer to use a portable camera, 

following on the heels of the Lumière Bros. in France, and he worked with 

kinetoscope company Raff and Gammon to produce and distribute films such as 

Herald Square. Producers and distributors frequently promoted such films as “scenic 

views,” which included both views of urban sites such as New York skyscrapers and 

natural sites like Niagara Falls.70 

Although filmmakers quickly began to travel to other cities across the United 

States, New York was a frequently-depicted location, since during this period, and 

until about 1908, it was the center of the film industry in the country. Two major film 

 
69 For a detailed analysis of early motion picture studio architecture during this period, 

including Thomas A. Edison’s Black Maria studio and American Mutoscope and Biograph 

Company’s rooftop studio, see Jacobson, Studios Before the System. 
70 See, for example, American Mutoscope and Biograph Company, Picture Catalogue (New 

York, 1902), 130–46. 
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producers were located in or near New York, the Edison Manufacturing Company and 

American Mutoscope and Biograph Company, as were other production and 

distribution companies such as Raff and Gammon, Maguire and Baucus, the Lumière 

Agency, and the International Film Company. There were certainly rivals in other 

cities, such as Sigmund Lubin in Philadelphia and Edward Amet and William Selig in 

Chicago, but in volume more films were produced in New York, which also meant 

that more films were made of New York, and more remain part of the historical 

record.71 Since New York was the site of intense development during this period, 

these films serve to exemplify responses to the changing city at the turn of the 

century.72 

For filmmakers, the first decade of motion picture production was a 

contained period of formal experimentation in which they first developed a language 

of urban filmic representation. Given the newness of motion pictures at this time, 

early films display a basic sense of wonder at capturing the urban motion of streets, 

machines, and construction sites, while also exploring new representational 

 
71 For a detailed analysis of the proportion of actualities depicting New York, focusing on 

those held at the Library of Congress, see “Appendix: The Paper Print Collection” in John 

Walsh, “A Space and Time Machine: Actuality Cinema in New York City, 1890s to c. 1905” 

(Ph.D., The University of Nottingham (United Kingdom), 2005), 344–52. 
72 Brian Jacobson has discussed the relation between the urban development of New York 

and that of early film in Brian R. Jacobson, “Infrastructural Affinity: Film Technology and the 

Built Environment in New York circa 1900,” Framework: The Journal of Cinema and Media 57, 

no. 1 (Spring 2016): 7–31; for general overviews of the evolution of cinema representing New 

York, see Jon Gartenberg, “NY, NY: A Century of City Symphony Films,” Framework 55, no. 2 

(Fall 2014): 248–76; and James Sanders, Celluloid Skyline: New York and the Movies (New 

York: Alfred A. Knopf, 2001). 
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strategies.73 Film exhibition practice prior to the 1905 predominance of nickelodeons, 

the first dedicated spaces for motion picture exhibition, consisted of showmen who 

exhibited film alongside other media such as lantern slides to present variety shows 

in theaters, often accompanied by vaudeville acts.74 This pre-Nickelodeon era was 

thus defined by the “cinema of attraction,” in which cinema was more about 

presenting a series of views to an audience than telling stories, and these images 

were appealing due to their illusory power and exoticism.75 This is reflected in 

production patterns: for example, before 1903, the prominent film production 

company American Mutoscope and Biograph Company made mostly actualities; after 

1903, they made very few actualities, and those they made depicted mostly events 

and spectacular sites such as Coney Island. Their films were increasingly dominated 

by narratives – as well as more complex narrative structures using multiple scenes – 

and by 1908, Biograph’s production of actualities had stopped.76 

At the same time, when we consider these nonfiction view films and related 

visual media episodically in groups – even those depicting the same site – patterns of 

narrative seriality emerge. If we can call this “episodicity,” it is through the dual 

narratives of urban development and of the development of new visual technologies 

at the end of the nineteenth century. Urban view films embodied what was old and 

 
73 See Gartenberg, “NY, NY,” 248. 
74 See Musser, The Emergence of Cinema. 
75 Tom Gunning, “The Cinema of Attraction: Early Film, Its Spectator and the Avant-Garde,” 

Wide Angle 8, no. 3/4 (Fall 1986): 63–70. 
76 See Kemp R. Niver, Biograph Bulletins, 1896-1908, ed. Bebe Bergsten (Los Angeles: Locare 

Research Group, 1971). 
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what was new in the medium of film, and this can be seen in early actualities in 

which the camera view is mobilized. 

This is especially clear in the depiction of iconic sites of urban development 

such as the Brooklyn Bridge, which closely followed earlier models of visual 

representation. American Mutoscope and Biograph Company’s 1899 film Panorama 

from the Tower of Brooklyn Bridge (Figure 1.6), for example, aligns itself with 

precedents such as bird’s eye views and panoramas in providing a rotating view from 

one of the highest points in New York at that time.77 In this film, shot from a tower 

on the Brooklyn side of the bridge, the view begins at the lower tip of Manhattan, 

then rapidly pans northward to show the waterfront and skyline of the city, the 

bridge itself, and Manhattan north of the bridge, capturing all of New York within the 

sweep of a single camera shot. While this panoramic view clearly references existing 

images of New York (Figure 1.7), the filmic version mobilizes the fixed panoramic 

view. 

In addition, the Brooklyn Bridge itself was the subject of an array of visual 

media that functioned as a virtual series in the temporal sequence of evolving 

representational techniques depicting the site, from prints to photographs to 

postcards (Figure 1.8). Panorama from the Tower of Brooklyn Bridge calls attention to  

 
77 On the panorama, see Oettermann, The Panorama; on the evolution of film spectatorship 

in part from the virtual mobility of the panorama, see Friedberg, Window Shopping; on 

panoramic photographic albums as a mode of viewing the city with a moving eye, see Akcan, 

“Off the Frame: The Panoramic City Albums of Istanbul”; on bird’s eye views, see Reps, Bird’s 

Eye Views; on the continuation of this tradition in aerial photography, see Campanella, Cities 

from the Sky. 
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Figure 1.6: Panorama from the Tower of 
Brooklyn Bridge (American Mutoscope and 
Biograph Company, 1899). Paper Print 
Collection, Library of Congress Motion Picture, 
Broadcasting and Recorded Sound Division. 
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Figure 1.7: Charles Parsons, City of New York, color lithograph (New York: N. Currier, 
1856). Library of Congress Prints and Photographs Division. 

 

 
Figure 1.8: Brooklyn Bridge from N.Y. City, postcard (circa 1900-1906). Collection of 
the author.
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both the view and to the bridge itself as the site of the panorama and of urban 

development in late nineteenth century New York. This aligns with the approach of 

contemporary guidebooks that attempted to convey the experience of tall buildings; 

for example, in the 1895 edition of King’s Photographic Views of New York, a typical 

sequence of images consists of a photograph of a building and then a view from it.78 

Given the proliferation of views of the Brooklyn Bridge during this period, viewers 

both in and outside of New York certainly would have been familiar with the site. It 

was in relation to this serial repetition – of both the panoramic viewpoint and of the 

Brooklyn Bridge – that the filmic view had the prerequisite legibility as a 

representation of the city. 

This is the case even when we look at a selection of media from the same year 

– for example, images of the Flatiron Building from 1903, the year after it was 

constructed on the triangle lot at Fifth Avenue, Broadway, and Twenty-Third Street in 

New York. Biograph’s film Panorama of Flatiron Building is a depiction of the new 

skyscraper, shown in a slow tilt upward from street level that imitates the movement 

of the viewer’s head, a groundbreaking technique that was dependent on a new 

apparatus for the tilt (Figure 1.9). The film’s content repeats that of contemporary 

visual media depicting the new Daniel Burnham-designed building, already a 

landmark in the city (Figures 1.10-1.11), and formally, the film is closely related to  

  

 
78 See, for example, Moses King, King’s Photographic Views of New York (Boston: M. King, 

1895). 
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Figure 1.9: Panorama of Flatiron Building 
(American Mutoscope and Biograph Company, 
1903). Paper Print Collection, Library of 
Congress Motion Picture, Broadcasting and 
Recorded Sound Division. 

 



 
 

47 

 
Figure 1.10: Flat-iron [i.e. Flatiron] Building, New 
York, glass negative (Detroit Publishing Co., 1903). 
Detroit Publishing Company Collection. Library of 
Congress Prints and Photographs Division. 

 

 
Figure 1.11: "Flat Iron" Building, Fifth Avenue and Broadway, New York, N.Y., U.S.A., 
stereograph (Keystone View Company, 1903). Library of Congress Prints and Photographs 
Division.
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representations of tall buildings in photographs that used vertical composition to 

convey building height.79 At the same time, this filmic content is wrapped in a new 

technological structure that uniquely conveys the new experience of viewing 

skyscrapers from below. 

It is worth noting here that filmmakers at the turn of the century used the 

term “panorama” to refer to views with a moving camera that aimed to depict the 

totality of a particular setting, whether it was a cityscape or a single building. 

Panorama of the Flatiron Building is thus, as film scholars have argued, as much 

about the camera’s new ability to tilt and displaying new camera technologies as it is 

the Flatiron Building itself.80 Although the film repeats the format and content of 

similar photographic media, it activates the static view, and the importance of the 

camera and the view is reinforced. Through its ongoing use, the filmic language of 

the tilt used for representing tall buildings itself became a repeatable unit, used for 

conveying the height of buildings in New York and other U.S. cities. It is thus when we 

consider Panorama of the Flatiron Building in relation to reception – and audiences’ 

exposure to a variety of visual media by a variety of makers – that the film gains its 

meaning through seriality. 

 
79 On the Flatiron Building and early representational approaches in photographs and 
postcards, see Woods, Beyond the Architect’s Eye, 8, 12–13, 15–21. 
80 Both Tom Gunning and Brian Jacobson have discussed the technology of the tilt in relation 
to the Flatiron Building. See Tom Gunning, “An Unseen Energy Swallows Space: The Space in 
Early Film and Its Relation to American Avant-Garde Film,” in Film before Griffith, ed. John L. 
Fell (Berkeley: University of California Press, 1983), 362; Jacobson, “Infrastructural Affinity,” 
14–15. 
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 When it came to street scenes like Herald Square, which used a stationary 

camera with moving subjects, the “attraction” in the film became the moving 

subjects. Given the availability of other print and photographic media in representing 

the site, viewers’ reactions to this motion picture depicting the built environment 

when first viewed in 1896 are telling. In responding to Herald Square, one reporter 

for the Boston Herald was especially interested in the nuances and pace of the 

subjects’ movement: “The street cars moved along, the elevated was visible at the 

extreme left, and men and women walked at various gaits and at different speeds 

along the street.”81 The Buffalo Courier similarly took an interest in the lifelike 

qualities of the representation of motion: 

A scene covering Herald Square in New York, showing the noonday activity of 
Broadway at that point as clearly as if one were spectator of the original 
seems incredulous, nevertheless is presented life-like. The cable cars seem to 
move in opposite directions and look real enough to suggest a trip up and 
down that great thoroughfare, while at the same time the elevated trains are 
rushing overhead, pedestrians are seen moving along the sidewalks or 
crossing to opposite sides of the street, everything moving, or as it is seen in 
real life.82 
 

Reporters, and presumably audiences, were especially captivated by the motion of 

urban traffic and by its seeming reality, depicted as if one were present at the scene. 

The movement in early motion pictures was so novel to viewers that a Boston 

Post article about a May 1896 screening of Herald Square and other films cited the 

 
81 Boston Herald, May 19, 1896, cited in Musser, Edison Motion Pictures, 1890-1900, 203. 
82 “The Vitascope: Edison’s Latest and Most Wonderful Invention,” Buffalo Courier, June 7, 
1896, 10. 
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need to watch the films repeatedly in order to catch all of the motion in the scenes. 

The article noted that “such a course is necessary in order that one may fully take in 

the details of each picture, a number of which are sure to be overlooked on the first 

visit.”83 It was in fact common screening practice during this period to allow this 

opportunity – films were typically exhibited in a loop and shown at least a half dozen 

times in a single show.84 The Boston Post reporter, though, explained that “very 

many there were who went twice and thrice” to see the program of films at Keith’s 

New Theater.85 

As film production increased during the last years of the nineteenth century, 

production companies visited the same urban sites as one another to create views, 

and thus audiences had the opportunity to view numerous films of the same urban 

sites. By the end of 1896, for example, Biograph, Edison, and Lumière had all made 

films at Broadway and Union Square (Figure 1.5). The southwest corner of the 

square, the juncture of Fourteenth Street and Broadway, was known popularly as 

“Dead Man’s Curve,” a corner around which streetcars and other traffic careened as 

Broadway snakes around the statue of Lincoln (since moved) and the corner of the 

park, making quick left and right turns. The repeated representation of this site and 

others was both due to the appeal of the urban site in the popular imagination and to 

the desire to cash in on the success of rival producers’ films. In this and many other 

 
83 “Keith’s New Theater,” 12. 
84 Musser, The Emergence of Cinema, 117. 
85 “Keith’s New Theater,” 12. 
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cases, films of the same site nearly replicated the exact composition of competitors’ 

views. 

This production pattern continued, with producers even making multiple films 

of the same location for popular views. By 1903, Sigmund Lubin had filmed Herald 

Square twice, in 1902 and 1903, with slightly different descriptions in the Lubin 

catalogs. The first release was advertised as “A well known street scene in New York 

City. The photography is perfect and the subject is most desirable to show for those 

who have never visited the Metropolis.”86 The second film is described in 

competition with other street scenes: “This represents a scene in the business centre 

of the city, showing the well-known Herald and many other fine buildings. It is one of 

the clearest and most perfect New York street scenes ever yet produced.”87 In Lubin’s 

descriptions, the street scenes showing Herald Square could stand in as 

representative of New York, just as images of the Brooklyn Bridge or the Flatiron 

Building could. Furthermore, it was by this point one of many street scenes in New 

York to which viewers had access and to which they could compare this film. 

Most importantly, street scenes had thus become identifiable as a type of film 

with their own representational conventions and viewer expectations. The fact that 

numerous films were made of particular street scenes meant that everyday sites, 

 
86 Sigmund Lubin, Catalogue No. 3: New Films Made by S. Lubin (Philadelphia: Sigmund Lubin, 

1902), 11; Sigmund Lubin, Complete Catalogue of Lubin’s Films, January 1903 (Philadelphia: 

Sigmund Lubin, 1903), 86. 
87 Sigmund Lubin, Complete Catalogue of Lubin’s Films, January 1903, 89. 
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spaces, and activities were to a certain extent “monumentalized,” just as views of 

architectural sites had been in earlier media.88 That locations were chosen explicitly 

for their activity meant that sites of intense motion and circulation – rather than 

cityscapes and buildings – were added as iconographic sites of New York and as 

representative of the urban. 

In early view films, the use and repetition of urban iconography reinforced 

the status of architectural sites, and importantly, of the views themselves. As film 

entered into the episodic representation of particular urban sites, its primary formal 

contribution was the addition of movement to the view, in which urban motion itself 

became the focus. The emergence of street scenes during the early years of cinema 

as a genre of actualities, one to which the new medium was particularly well-suited, 

contributed to curiosity both about motion pictures and about the urban motion 

depicted. 

 

The Street Scene and the City in Series 

In July 1896, just two months after Herald Square was filmed, Columbia 

Phonograph Company began advertising motion pictures depicting urban streets in 

the marketing of their projector for film exhibitors. In a section titled “Street Scenes,” 

the text in the advertising pamphlet asked, 

 
88 On the everyday in early actualities of London, see Lynda Nead, “Animating the Everyday: 
London on Camera circa 1900,” Journal of British Studies 43, no. 1 (2004): 89. 
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Who has not watched the shifting, changing panorama of the streets? The 

hurrying to and fro, the bustling crowd? And who has not said, “I would like to 

see this scene again, I would like to study its many interesting phases.” 

 

It continues, “Our cameras catch the pictures and then ANIMATE THEM.”89 The title 

of the pamphlet, Life. Motion. Realism., is a clear statement of what cinema 

presented to the viewer and of spectators’ expectations of the medium at the turn of 

the twentieth century. 

As a reaction to the new medium of film, the statements in the 

advertisement, put into question form, are quite telling, as they begin to frame the 

larger issues surrounding motion pictures depicting the built environment during this 

period. In trying to make sense of cinema, the passage invokes an existing medium 

and type of urban view, the panorama, while emphasizing its animation of “the 

pictures.” The scene is “shifting, changing,” and includes movement “to and fro,” in 

reference to the motion in the filmic medium, the people in the scene, and perhaps 

also to urban change itself. This passage highlights (and promotes) film’s potential for 

revealing the “interesting phases” of the street scene in order to analyze them. This 

signals an interest in the formal properties of film, in particular its ability to register 

reality in sequential images, pictures that are animated. The fact that street scenes – 

urban views with movement in space – are particularly compelling is also revealing of 

both the appeal and the possible uses of the new medium in relation to built 

environment. 

 
89 Life. Motion. Realism., 7. 
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Moreover, because “street scenes” are being discussed as a type in this 

advertisement, this is also meant to entice viewers to watch other similar films at 

later shows. Through its expression of the desire to view the film multiple times in 

order to analyze it, the advertisement encourages spectators to do the same over 

time. Indeed, urban films were immediately popular enough with audiences that by 

the end of 1896, Edison, Biograph, and also Lumière had made films of numerous 

locations in New York, charting urban development and interesting scenes of street 

traffic. By the end of 1897, Edison had filmed Fifth Avenue in New York, as well as 

sites in Chicago, Washington, D.C., and Seattle, depicting sites that were known to be 

major thoroughfares or particularly notorious for their congestion. 

This production of urban actualities used the same approach to serial 

narrative that was used in print publishing in newspapers and magazines – films were 

being created at the same rate as they were consumed. As Nicolas Dulac has 

elucidated, this distribution practice led to the total synchronization of production 

and consumption during the very early years of cinema.90 Filmmakers shot films 

nearly daily, and they could quickly react to perceived audience interests in order to 

create and exhibit actualities almost immediately, with new films being released 

weekly.91 This temporal production, as well as the interaction with the consuming 

 
90 See Nicolas Dulac, “Distribution sérielle et synchronisation du spectateur aux premiers 

temps du cinéma,” in Networks of Entertainment: Early Film Distribution, 1895-1915, ed. 

Frank Kessler and Nanna Verhoeff (Eastleigh: John Libbey Publishing, 2007). 
91 Biograph Ledgers (1899-1912), Biograph Collection. Museum of Modern Art Film Study 

Center. 
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public, is key to understanding the seriality of early urban films. Cities were 

represented by films released over time, as episodes in the life and geography of the 

city. 

The advantages of this mode of production and release were not lost on the 

audience; in fact, it was part of the appeal of motion pictures. In June 1896, The 

Times in Philadelphia noted, “The novelty possibilities of the Vitascope, at the Bijou, 

are evidenced by the fact that it can give a new exhibition each week in addition to 

such features as have particularly struck the popular fancy being retained.”92 That 

same summer, the Boston Post elaborated, 

It would be difficult to predict just how long the vitascope craze will last, but 

there is no reason why it should not continue to fill Keith’s at every 

performance during the entire summer. It is not like a thing that could not be 

changed, for the programme can be varied almost infinitely, just as the living 

pictures can be added to or the vaudeville bill supplemented. There can be no 

mistaking the hold which the latest invention has taken on the amusement-

seeking portion of the community, for there was not an afternoon or evening 

during the past week that Keith’s was not crowded, in many cases every 

available seat being occupied and hundreds standing.93 

 

Both the Philadelphia and Boston papers cited Herald Square as among the most 

popular films, and it was to be screened again the following week. In Philadelphia, 

another film shot on the same day, Elevated Railway Station, 23rd Street, New York, 

was to be retained, while in Boston, it was to be added the following week. 

 
92 “Bijou,” The Times, June 21, 1896, 15. 
93 “Keith’s New Theater,” 12. 
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As Roger Hagedorn has noted, serials have been introduced into every 

medium at the moment at which they are emerging as a mass medium, as they are 

an effective way to establish and develop a consuming public for that medium. 

Serials exist for three main reasons: to promote continued consumption of later 

episodes of the same serial, to promote product loyalty, and to promote the medium 

in which they appear.94 In the case of urban street scenes, their serial production was 

clearly tied to the early film industry’s cultivation of an engaged consuming audience, 

one that was fascinated with scenes of cities. 

Because of the concentration of film production in New York, this iterative 

release served to chart the incremental development of the city itself. Between the 

years of 1901 and 1905, Biograph’s film production included Lower Broadway (1903, 

filmed 1902), Broadway and Union Square, New York (1903, filmed 1901), Panorama 

of Flatiron Building (1903), Beginning of a Skyscraper (1902, at the Macy’s Herald 

Square site), and Panorama from Times Building, New York (1905, showing Times 

Square), among other sites. All of these actualities were shot along Broadway, within 

a reasonable distance of the Biograph offices located along that street near Union 

Square, from which they could easily track the northward commercial development 

of Manhattan. 

We can contrast this episodic production with the creation of sets of films 

about particular events or temporally-bound sites. In the case of the 1901 Pan-

 
94 Hagedorn, “Doubtless to Be Continued: A Brief History of Serial Narrative,” 28–29. 
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American Exposition in Buffalo, Edison’s sixteen films are a cohesive set, a 

representation of the totality of the fair that was produced and released as a group 

with a finite number. These actualities used a language of parts to show the whole, 

with each film serving as a synecdoche for this whole, and together they present a 

collection of sites which render the fair legible as a cohesive geography. 

Not coincidentally, the favored modes of representation at the Pan-American 

Exposition were panoramic films consisting of rotating views and upward tilts used to 

convey the layout of the fair grounds and the height of the Electric Tower.95 

Reinforcing the utility of this language of panoramic techniques for fairs and planned 

environments, Edison’s Pan-American films closely follow the formula established by 

earlier Edison films of the 1900 Paris exhibition. This was exemplified by Edison’s 

Circular Panorama of Electric Tower – a view of the exposition shot from the ground 

rather than the top of the tower – which is nearly identical to an Edison view film 

made at the Paris exhibition of the Champs de Mars. Similarly, Panoramic View of 

Electric Tower from a Balloon, which was actually shot with an upward tilt like the 

film of the Flatiron Building, follows the format of an earlier Edison film depicting the 

Eiffel Tower at the exhibition.  

On the one hand, like other visual media of this period such as stereographs, 

lantern slides, photographs, and postcards, early films of New York can be 

 
95 On the use of circular panoramas at the Pan-American Exposition , see Whissel, Picturing 

American Modernity, 137–38. 
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understood as a set of images representing the city. As Helmut Weihsmann has 

explained, the depiction of urban landmarks and sites is like tableau map in its 

organization of parts and geographical units.96 Urban actualities fragmented the city 

into a collection of moving views, but they can be read as a group that renders New 

York legible as a whole. 

At the same time, what distinguishes most films shot of cities like New York 

from event-based filming is the openness of their serial structure through the 

temporality of their production and release. Unlike the stasis of the fair’s 

representation, both in its panoramic views and the release of the films as a set, 

urban views of cities like New York showed a dynamic, evolving city, one with 

iterative development over time. 

Because street scenes had become a popular film subject, we can consider 

these films not just within the context of New York, but also episodically across cities, 

as installments in a narrative of urban streets. Audiences came to expect not just the 

newness of added film subjects each week, but also the familiarity of particular types 

of views such as street scenes. In an August 21, 1897 review of the previous evening’s 

show at a theater in New York, the New York Mail and Express praised both the 

additive nature of film production and the evolution in quality of views: 

Every week new and representative scenes are added to the collection which 

the American Mutoscope and Biograph Company exhibits from its Biographs. 

 
96 Helmut Weihsmann, “The City in Twilight: Charting the Genre of the ‘City Film,’ 1900-

1930,” in Cinema and Architecture: Méliès, Mallet-Stevens, Multimedia, ed. François Penz 

and Maureen Thomas (London: British Film Institute, 1997), 8. 
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Those shown at Keith’s last night were as satisfactory in the presentation of 

typical views as any that have been taken, while in sprightliness of subject and 

smoothness of action they were superior to most of them.97 

 

The serial repetition of “typical views” aligned with audience expectations and also 

encouraged producers to develop and improve their quality. Over time, films of New 

York and other cities accumulated in a developing serial narrative, with episodes in 

the life and urban development of the city, and of cities in general. 

As a result, audiences sometimes witnessed their own city alongside others in 

the United States and abroad as part of this unfolding narrative. This was especially 

the case due to companies like Biograph, who frequently sent their camera along 

with the projector operator on the Vaudeville circuit and had him film scenes in the 

host city. Film programs often opened with a shot of the theater in which the show 

would take place, and additional local films – some shot that very day – were shown 

along with the regular films in the act in an effort to stimulate interest.98 In its 

September 14, 1897 review of a current motion picture program, the Philadelphia 

 
97 New York Mail and Express, August 21, 1897, cited in Niver, Biograph Bulletins, 1896-1908, 

27. 
98 See Nead, “Animating the Everyday,” 84; Vanessa Toulmin, “‘Local Films for Local People’: 

Travelling Showmen and the Commissioning of Local Films in Great Britain, 1900-1902,” Film 

History 13, no. 2 (2001): 118–37; Vanessa Toulmin and Martin Loiperdinger, “Is It You? 

Recognition, Representation and Response in Relation to the Local Film,” Film History 17, no. 

1 (2005): 7–18; Uli Jung, “Local Views: A Blind Spot in the Historiography of Early German 

Cinema,” Historical Journal of Film, Radio and Television 22, no. 3 (August 1, 2002): 253–73, 

https://doi.org/10.1080/01439680220148697; Brigitte Braun and Uli Jung, “Local Films from 

Trier, Luxembourg and Metz: A Successful Business Venture of the Marzen Family, Cinema 

Owners,” Film History: An International Journal 17, no. 1 (2005): 19–28; Marina Dahlquist, 

“Global versus Local: The Case of Pathe,” Film History: An International Journal 17, no. 1 

(2005): 29–38, https://doi.org/10.1353/fih.2005.0002. 
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News noted, “The splendid local scenes presented by the Biograph have aroused the 

greatest interest and are greeted with thunderous applause.”99 This exhibition 

practice placed local scenes alongside those of cities and places that were far away, 

drawing them into the larger geography depicted in early film, which soon included 

both American and international sites, including films of France, the Philippines, 

China, and Japan.100 

In a twist, the local street scene became a repeated trope, a serialized unit 

created in hundreds of cities across the United States and world. Thus, this view not 

only mapped significant locations of street traffic in particular cities, but also came to 

typify the cinematic form of the urban view itself across all cities. The episodic 

production and consumption of street scenes cultivated an engaged audience, and it 

would continue to do so through the development of a precise visual language for 

conveying urban space and movement. 

 

Street Movement and Urban Spatial Units 

To contextualize the film Herald Square within contemporary visual media 

representing this site, images of Herald Square tended to fit into what Peter Hales 

has termed “grand-style” photography of the city (Figure 1.1), a late nineteenth 

century form typified by elevated views of buildings, often with receding perspectival 

 
99 Philadelphia News, September 14, 1897, cited in Niver, Biograph Bulletins, 1896-1908, 28. 
100 See American Mutoscope and Biograph Company, Picture Catalogue, 130–46. 
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lines down streets and boulevards and terminating at monuments. Closely related to 

panoramic modes of viewing, this approach was particularly well-suited to the static 

representation of Beaux-Arts architecture and City Beautiful approaches to urban 

planning.101 Although in grand-style photographs of Herald Square, traffic is shown in 

the foreground, the focal point of each image is the New York Herald newspaper 

building, along with the receding streets and strong perspectival representation of 

the order of the city. 

If grand-style photographs represented monumental urban space, the stasis 

of urban monuments and avenues, an elevated, detached view, and the urban order, 

then filmic street scenes were the opposite, depicting traffic, motion, a street-level 

view, and the barely-hanging-together order of the streetcar tracks and pedestrian 

circulation. In relation to the view films discussed earlier, rather than showing a 

panoramic scene of the skyline or a building, a postcard-like “view” of the city, the 

focus of films like Edison’s Broadway at 14th Street (Figure 1.5) is on a complicated 

intersection, in this case the place where Broadway jogs around Union Square. 

Although buildings form a backdrop to the scene, the camera is focused on the 

center of activity. 

The tension between grand-style views and new filmic representational 

methods is clear in the 1897 Edison film Pennsylvania Avenue (Figure 1.12). In a 

 
101 See Hales, Silver Cities, 123–212. 
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catalogue published by film and equipment distributors Maguire and Baucus, the film 

is advertised: 

A Washington Street Scene, to which the National Capitol forms a beautiful 

background. The view shows trolley cars, vehicles, pedestrians and wheelmen 

moving up and down this beautiful and famous thoroughfare, which is 

considered one of the finest in the world. A subject of interest to everyone.102 

 

Formally, the filmic street view makes use of the strong perspectival representational 

technique of grand-style photography, and the catalogue description emphasizes the 

Capitol as a focal point in the film. At the same time, Pennsylvania Avenue took the 

static grand-style image with receding buildings in the backdrop and injected them 

with transportation networks and commercial activity, and this can be contrasted 

with a grand-style photographic view of Washington, D.C. from the same period 

(Figure 1.13). 

In addition to the filmic view being a perceptual shift for the viewer, the move 

of the camera to street level holds significance in terms of what it implies about 

approaches to the city. Street level shots were stylistically more akin to reform 

photography than grand-style photography, presenting urban reality and the 

experience of the everyday rather than the monumental city.103 The engagement 

with the life and activity of the city – especially its traffic – is completely unlike any 

grand-style image and signals a fundamental break in how the city is conceived and  

  

 
102 Maguire and Baucus, Edison and International Photographic Films for Use on the Edison 

Projecting-Kinetoscope and Other Animated Picture Machines, 13. 
103 On reform photography, see Hales, Silver Cities, 271–348. 
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Figure 1.12: Pennsylvania Avenue, photographic print from film (Edison 
Manufacturing Co., 1898). Library of Congress Motion Picture, 
Broadcasting and Recorded Sound Division. 

 

 
Figure 1.13: Pennsylvania Avenue, Washington, D.C., glass negative 
(Detroit: Detroit Publishing Co., circa 1900-1910). Library of Congress 
Prints and Photographs Division.
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experienced in City Beautiful representations. The Washington, D.C. film is especially 

striking and unexpected given that the Senate Park Commission would create a City 

Beautiful-inspired general plan of Washington five years later in 1902. 

With regard to the composition of the street scene, the device of the 

perspectival view with linear motion approaching the camera was common during 

the first few years of cinema, with films of approaching trains perhaps being the most 

iconic example.104 Urban streets, like railroad tracks, were well-suited for this 

representational strategy, and the formality of this composition was exemplified in 

numerous films of parades.105 Filmic street scenes likewise emphasized the 

perspectival motion of traffic along city thoroughfares, using motion to define urban 

space. 

This compositional strategy – and its repeated use across multiple cities – is 

especially clear in the serial appearance of fire department scenes, which were made 

for Newark, Cleveland, Albany, and countless other cities (Figures 1.14-1.16). In 

Going to the Fire (Edison, 1896), for example, a single shot depicts the fire 

department of Newark, New Jersey responding to an alarm, with multiple horse- 

  
 

104 The Lumière film Arrival of a Train at La Ciotat (1895) is the most well-known film of this 
type, and it was followed by numerous similarly composed films of trains approaching. 
105 Early examples of parade films include American Mutoscope and Biograph Co.’s View on 
Boulevard, New York City (1896), which depicted a bicycle parade, and Edison’s Buffalo Police 
on Parade (1897), Parade of Buffalo Bill’s Wild West Show (in Newark, 1898), Admiral Dewey 
Leading Land Parade (in New York, 1899), and Automobile Parade (in New York, 1900). On 
parades and urban space in London, see Maurizio Cinquegrani, “The Nexus of the Empire: 
Early Actuality Films of London at the Turn of the Twentieth Century,” Journal of British 
Cinema and Television 6, no. 2 (August 2009): 207–19. 
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Figure 1.14: A Morning Alarm (Edison 
Manufacturing Co., 1896). Paper Print 
Collection, Library of Congress Motion Picture, 
Broadcasting and Recorded Sound Division. 
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Figure 1.15: Albany, N.Y. Fire Department 
(Edison Manufacturing Co., 1901). Paper Print 
Collection, Library of Congress Motion Picture, 
Broadcasting and Recorded Sound Division. 
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Figure 1.16: Cleveland Fire Department 
(American Mutoscope and Biograph Company, 
1903). Paper Print Collection, Library of 
Congress Motion Picture, Broadcasting and 
Recorded Sound Division.
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drawn fire trucks charging past the camera from middle-left to the lower right corner 

of the frame. In addition to depicting a common event – a spectacle106 – the 

perspectival representation of motion on urban street axes became a familiar 

convention for depicting urban space, similar to panoramas or grand-style 

photographs. In this case, the visual composition with movement was technologically 

specific to film, dependent on its motion in constructing space. 

This linear street movement can be contrasted with films which show the free 

movement of people in spaces such as parks, places of leisure without urban rules of 

movement along street axes. Skating on Lake, Central Park (American Mutoscope 

and Biograph Co., 1902, filmed 1900), for example, shows skaters’ irregular motion 

around the lake, presented in a static shot of approximately one minute, as its main 

attraction (Figure 1.17). In relation to street scenes, this film represents a completely 

different mode of occupying and moving in urban space. Although some street 

scenes in fact combined the linear perspectival movement of traffic with the 

depiction of pedestrians’ free movement in space, the space remains delineated and 

motion dictated by the streets themselves.107 

 
106 On re-creations at Coney Island of urban fire scenes in which firemen came to the rescue, 

as well as the fascination with disaster scenes in American popular art, see John F. Kasson, 

Amusing the Million: Coney Island at the Turn of the Century (New York: Hill and Wang, 

1978), 71–72. 
107 The disorganized movement of a crowd bounded by the linear circulation of streets is 

shown in Panorama, Union Square, San Francisco (American Mutoscope and Biograph 

Company, 1903). The film begins by showing a parade moving perspectivally down a street at 

right, followed by a pan to the left showing the crowd at a ceremony in the open plaza. The 

camera continues to the street at left, then pans back to the square at right, where the 

crowd is shown dispersing as the camera continues to pan back to its starting point. 
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Figure 1.17: Skating on Lake, Central Park 
(American Mutoscope and Biograph Company, 
1905). Paper Print Collection, Library of 
Congress Motion Picture, Broadcasting and 
Recorded Sound Division.
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In street views, this action continued outside of the frame, implying the 

continuity of urban space and movement. On the one hand, the temporal structure 

of early film, in which the film ended when the film stock ran out, meant that one-

shot films operated in a linear structure within an “enclosure.”108 Considering the 

spatial implications of this enclosure, Richard deCordova has argued that perspectival 

space is decomposed in films with figures appearing and disappearing from the 

frame, making the frame a problem of representation when movement is present.109 

However, the lack of a narrative ending also meant that action continued outside the 

film,110 and in street views, motion extended along the visible urban axes. 

Furthermore, this space continues outside of the frame into the serial street 

grid, perspectivally implied, of cities like New York and Chicago. The seriality of the 

urban grid was thus reiterated through the repetition of this urban spatial typology 

across numerous films of street views. Films like Biograph’s Lower Broadway (1903, 

filmed 1902) and Broadway and Union Square, New York (1903, filmed 1901), for 

example, reiterated this view type to depict urban circulation and traffic along the 

street (Figure 1.18 and 1.19). When repeated serially within and across cities, both 

the street pattern and movement within it became not just a convention for visual  

  

 
108 See Andre Gaudreault, “Temporality and Narrativity in Early Cinema, 1895-1908,” in Film 

before Griffith, ed. John L. Fell (Berkeley: University of California Press, 1983), 314. 
109 Richard deCordova, “From Lumière to Pathé: The Break-up of Perspectival Space,” in Early 

Cinema: Space, Frame, Narrative, ed. Thomas Elsaesser and Adam Barker (London: BFI 

Publishing, 1990), 76–85. 
110 See Noël Burch, “A Primitive Mode of Representation?,” in Early Cinema: Space, Frame, 

Narrative, ed. Thomas Elsaesser and Adam Barker (London: BFI Publishing, 1990), 222. 
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Figure 1.18: Lower Broadway (American 
Mutoscope and Biograph Company, 1903). 
Paper Print Collection, Library of Congress 
Motion Picture, Broadcasting and Recorded 
Sound Division. 
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Figure 1.19: Broadway and Union Square, New 
York (American Mutoscope and Biograph 
Company, 1903). Paper Print Collection, Library 
of Congress Motion Picture, Broadcasting and 
Recorded Sound Division.
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representation, but also a conceptual representation of the structure of urban space 

and of the urban grid itself. 

Filmic street scenes thus moved far beyond grand-style photography in 

representing urban streets and indicated a fundamental shift in modes of urban 

representation. The camera and receding lines of buildings remain static, but the city 

can no longer be captured as a photographic view, as the streets hold activity, 

motion, and circulation infrastructures – as well as the camera and viewer 

themselves. If movement indeed shattered perspectival space, then it was replaced 

by space generated by motion, and the repetition of these serial units defined an 

urban spatial and filmic typology that reiterated the urban grid and moved traffic 

circulation into the realm of an everyday urban experience. 

 

Seriality and Urban Concepts: Traffic and Congestion 

By 1902, Biograph had made two films simply titled Street Scene. One 

depicted “the congestion of traffic at Broadway and Park Row” in lower Manhattan; 

the other showed Broadway at Madison Square in New York “with its extensive 

traffic.” The company had also made a film entitled A Busy Corner, which represented 

“the extensive traffic at the corner of Eighth and Chestnut Streets” in Philadelphia.111 

The titles of each film show that the production and promotion of these views was 

explicitly based on their representation of traffic. Significantly, urban actualities 

 
111 American Mutoscope and Biograph Company, Picture Catalogue, 132. 
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presented not only specific sites, but also urban concepts such as congestion and the 

regulation of traffic. Filmic street scenes did so by engaging in discourses of the city – 

both popular and professional – through shifts in visual representation, as well as the 

well-known locations selected for representation. 

Street scenes were serially produced and released at a time just after the turn 

of the century when, as the type and number of transportation technologies 

multiplied on city thoroughfares, the public perception of streets changed from 

seeing them as open public spaces to trafficways.112 Policy planners in New York were 

focused both on expanding rapid transit and on evaluating the efficiency of streets, 

and thus filmic street scenes would have been viewed at least in part by an audience 

familiar with civic dialogue about traffic and transportation planning. Specifically, 

policy makers such as Edward M. Bassett – who later went on to create the first 

zoning resolution in New York – were focused on how to “open” streets by assessing 

their widths and suggesting ways to alleviate congestion, so the space of the street 

itself was a locus of attention in these years.113 

 
112 On the role of streets, their perception, and urban transportation policies in relation to 

evolving technologies, see Clay McShane, Down the Asphalt Path: The Automobile and the 

American City (New York: Columbia University Press, 1994). 
113 See, for example, Edward M. Bassett, “How to Open Streets and Obtain Street 

Improvements in the City of New York: An Address Delivered by Edward M. Bassett before 

the Municipal Club of Brooklyn on October 30, 1906,” 1906, Box 16, Edward M. Bassett 

Papers, Division of Rare and Manuscript Collections, Cornell University Library. Bassett would 

go on to become chairman of the Heights of Buildings Commission in New York City and to 

develop the first Zoning Resolution of the City of New York. 
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As the city was becoming an object of study in the nascent profession of city 

planning during the first decade of the century, urban circulation and population 

congestion were two of the main concepts driving its development. Approaches to 

traffic and overcrowding were linked by the fact that increasing building heights 

meant higher density, which meant more people crowding into streets.114 Finding 

solutions to these problems was motivated in part by the Progressive Era desire for 

urban social reform, as well the related City Beautiful interest in aesthetics. By 1907, 

New York had formed a City Commission on Congestion of Population, headed by 

Benjamin C. Marsh, who two years later organized the National Conference on City 

Planning and the Problems of Congestion in Washington, D.C., the first professional 

city planning conference.115 Thus, the birth of the city planning profession was 

directly linked to issues of urban congestion. 

Although it is difficult to say with specificity what role filmic street scenes may 

have played for city planners in these early years, what is clear is that both 

filmmakers and city planners shared the same interest in urban traffic and 

 
114 On the perceived connection between traffic and building height, see Robert M. Fogelson, 

Downtown: Its Rise and Fall, 1880-1950 (New Haven: Yale University Press, 2001), 126–28. 
115 See New York City Commission on Congestion of Population, Report of the New York City 

Commission on Congestion of Population: Transmitted to the Mayor and the Board of 

Aldermen, February 28, 1911 (Lecouver Press Company, 1911); Proceedings of the First 

National Conference on City Planning, Washington, D. C., May 21-22, 1909 (Chicago: 

American Society of Planning Officials, 1967); for additional context, see Mel Scott, American 

City Planning since 1890: A History Commemorating the Fiftieth Anniversary of the American 

Institute of Planners (Berkeley: University of California Press, 1969); and Peter Hall, Cities of 

Tomorrow: An Intellectual History of Urban Planning and Design Since 1880, Fourth ed. 

(Chichester, West Sussex: Wiley Blackwell, 2014). 
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congestion. Further, both participated in the same discourse about the city that was 

playing out in popular visual and print culture, as well as in municipal governments 

and in professional planning dialogue. Filmic street scenes depicted sites that were 

known to audiences from these sources, and their mode of visual representation 

shares its conceptual development with new approaches in city planning.  

Some indication of a shift away from the elevated view of City Beautiful 

approaches to visual representation can be seen, for example, in the work of John 

Nolen, a trained landscape architect who was the first person to identify himself as a 

professional “city planner” in the United States. Although many of his ideas are quite 

traditional when viewed in plan, Nolen used the section – and specifically, the street 

section – in ways that are conceptually quite similar to filmic street scenes. As he 

sought to interpret streets and traffic for his city plans in San Diego, Boston, 

Madison, and other American cities as they embarked on their first planning efforts, 

Nolen studied, collected, and drew street sections for many American and European 

cities (Figures 1.20 and 1.21).116 The serial nature of these sections is quite striking, as 

Nolen sought to develop standard street widths from his collected images. 

With regard to representational approach, this shift from the plan and bird’s 

eye views to sectional design was among the earliest hints at the turn to City  

 
116 John Nolen, “Examples of Existing Traffic Street Widths [in Boston],” glass slide, circa 

1900-1910. John Nolen Papers, Division of Rare and Manuscript Collections, Cornell 

University Library; and John Nolen, San Diego: A Comprehensive Plan for Its Improvement 

(Boston: Geo. H. Ellis Co., 1908), 60; on Nolen’s work more broadly, see Jody Beck, John 

Nolen and the Metropolitan Landscape (London: Routledge, 2013).  
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Figure 1.20: John Nolen, “Examples of Existing 
Traffic Street Widths [in Boston],” glass slide, 
circa 1900-1910. John Nolen Papers, Division of 
Rare and Manuscript Collections, Cornell 
University Library. 

 
Figure 1.21: Street sections in “Streets and 
Thoroughfares, San Diego, Cal.,” in John Nolen, 
San Diego: a Comprehensive Plan for its 
Improvement (Geo. H. Ellis Co.: Boston, 1908).
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Practical planning and its assessment of the city as a dynamic, three-dimensional 

entity.117 From street level, the view was less about monumental vistas – and the 

radial streets and enabled them – and more about the functional capacity of streets 

to hold traffic. Thus, as in filmic street scenes, the move to ground level implied a 

shift in perspective in more than one sense. 

The early participation of street scenes in this discourse of the city is 

evidenced by the repeated use of the same locations that appear in both popular and 

professional discussions. Outside of New York, the corner of Madison and State 

Streets in Chicago was an example used frequently for conveying congestion, as it 

was a well-known intersection known for its volume of people, shopping, and transit. 

In the 1897 Edison film Corner Madison and State Streets, the drama playing out in 

Chicago is a scene full of shoppers near department stores and people holding 

advertising signs as they walk past the camera (Figure 1.22). Revealing the aims of 

the filmmakers, the film was specifically advertised as expressing movement and 

activity: "The busiest corner in Chicago. Cable cars and street traffic of all 

descriptions. Hundreds of shoppers. Fine perspective view looking north toward the 

Masonic Temple."118 Another F.Z. Maguire and Company catalog description from 

March 1898 added, “This picture gives a good idea of the care displayed in handling  

 
117 On the larger context of City Beautiful and City Practical, see Hall, Cities of Tomorrow; 

Scott, American City Planning since 1890; John W. Reps, The Making of Urban America: A 

History of City Planning in the United States (Princeton, N.J.: Princeton University Press, 

1965). 
118 Edison Manufacturing Co., No. 94, Edison Films, March 1900, Complete Catalogue, 23. 
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Figure 1.22: Corner Madison and State Streets, 
Chicago (Edison Manufacturing Co., 1897). 
Paper Print Collection, Library of Congress 
Motion Picture, Broadcasting and Recorded 
Sound Division.
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the street traffic of a busy corner in a big city,”119 calling attention not just to the 

traffic, but also to its management. 

Like Herald Square, the film Corner Madison and State Streets represents a 

site that appeared in numerous other visual media during this period as well. 

Biograph made a film of the site in 1902 titled A Chicago Street, which the company 

described as “a view in front of one of the big department stores on State Street 

during a busy shopping hour.”120 In addition, a 1903 stereograph of the corner of 

Madison and State Streets shows the same view from a slightly elevated perspective, 

the main purpose of which is to show “one of the busiest streets in the world” 

(Figure 1.23). In contrast to the images of Washington, D.C. discussed earlier, which 

presented an orderly traffic thoroughfare, these images of Chicago show chaotic 

streets full of people and traffic congestion. 

The reputation of this Chicago site persisted into the teens in both popular 

and professional works. For example, in 1914, a full seventeen years after the 

creation of the Edison film, an article entitled “The Science of Street Traffic” in the 

monthly business magazine World’s Work – found in the pamphlet collection of John 

Nolen – used an image of the intersection to convey “the logical result of unregulated 

city traffic” (Figure 1.24).121 As a result of the serial distribution of images of sites of  

 
119 F.Z. Maguire and Co., Catalogue (F.Z. Maguire and Co., 1898), 44. 
120 American Mutoscope and Biograph Company, Picture Catalogue, 133. 
121 Arno Dosch, “The Science of Street Traffic,” The World’s Work 27 (February 1914): 398–

409. John Nolen Pamphlet Collection, Division of Rare and Manuscript Collections, Cornell 

University Library. 
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Figure 1.23: One of the busiest streets 
in the world--State St., Chicago, Ill. (18 
miles long), N. from Madison St., 
stereograph - right half (New York: 
Underwood and Underwood, 1903). 
Library of Congress Prints and 
Photographs Division. 

 
Figure 1.24: “The Logical Result of Unregulated City 
Traffic, a Crossing on State Street, In Chicago...,” in Arno 
Dosch, “The Science of Street Traffic,” The World’s Work 
27 (February 1914). John Nolen Pamphlet Collection, 
Division of Rare and Manuscript Collections, Cornell 
University Library.
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congestion, particular local scenes, such as Madison and State Streets in Chicago, 

became stand-ins for larger urban concepts, and they were used in arguments for the 

improvement of these conditions. 

One year later, in 1915, city planners in Chicago made the first explicit 

attempt to explain city planning to a public audience through film. In A Tale of One 

City, sponsored by the Chicago Plan Commission and produced by Educational Films 

Association (G.L. Warson, director), the commission sought to explain their plan of 

1909 by contrasting it to the present congestion downtown – specifically, at the 

corner of Madison and State Streets. The day after the first screening at the Majestic 

Theater, the Chicago Daily Tribune described the sequence of views presented in the 

film: 

   The film began with Chicago in 1834 – then less than a dozen shacks near 

the mouth of the river. An emphatic contrast was made by abruptly following 

this with a view of State and Madison Streets – “the most crowded corner in 

the world.” 

   Pictures of “assured improvements” now under way as compared with 

present day conditions exhibited even more striking contrasts.”122 

 

Although the film no longer exists, according to this and other written descriptions, 

the scenes depicting city planning followed Daniel Burnham and Edward H. Bennett’s 

plan, emphasizing City Beautiful ideals and showing parks, lakefront redevelopment, 

and controlled growth.123 

 
122 “Chicago’s Story in the Pictures Draws Applause: Distinguished Audience View Films of 

City’s Greatness,” Chicago Daily Tribune, March 30, 1915. 
123 Daniel H. Burnham and Edward H. Bennett, Plan of Chicago: Prepared under the Direction 

of the Commercial Club during the Years MCMVI, MCMVII, and MCMVIII (Chicago: 
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 Ironically, then, despite the fascination of early filmmakers with the chaos of 

traffic and street level shots that embedded the viewer in the scene, the first film 

made by city planners espoused the aesthetic ideals of City Beautiful. The 

contemporary Tribune description notes the “fervor of enthusiasm” for the film and 

the Plan of Chicago in the crowd, which included state and city officials, as well as 

representatives of prominent city clubs and civic organizations.124 After this 

premiere, the film was shown to the public in vaudeville houses and movie theaters 

in various parts of the city, reaching an estimated 150,000 viewers in Chicago.125 The 

Commission planned to exhibit the film in over 100 cities in the United States, plus 

England, Japan, and South America, although the extent of its final dissemination is 

unclear.126  

This example, though, makes clear that urban actualities at the turn of the 

century made the city legible not only through new representational means – and 

film was especially well suited to this role because it of its representation of motion – 

but also through engagement with developing public discourse on the city. In popular 

visual media, the communication of these urban concepts was made possible 

 
Commercial Club of Chicago, 1909); Rick Prelinger, The Field Guide to Sponsored Films (San 

Francisco: National Film Preservation Foundation, 2006), 87. 
124 “Chicago’s Story in the Pictures Draws Applause.” 
125 Guy Wilfred Hayler, “Explaining City Planning through the Movies,” American City 

Magazine 35, no. 1 (July 1926): 39; Prelinger, The Field Guide to Sponsored Films, 87. 
126 “‘Chicago Plan’ to Be Exhibited in World Movies: Films Depicting City Ideal Will Be Shown 

Here on 29th of March,” Chicago Daily Tribune, March 21, 1915. 
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through seriality – the repetition of street scenes across cities, as well as the same 

view across time. 

 

The Serial City 

Returning to the first decade of film, the increasing production of multi-shot 

nonfiction films meant that single iconic views were combined into one narrative. In 

Biograph’s 1905 film Panorama from Times Building, New York, Wallace McCutcheon 

used multiple panoramic techniques, thereby summarizing main themes developed 

in other films about height, order, space, and urban motion (Figure 1.25). The multi-

shot film begins with a tilt upward from ground level to the sky in order to convey the 

height of the building and the city as seen from the top of the Times Building, which 

had been completed the previous year. The remainder of the film is a pan around the 

city, ending at Times Square, stopping to show the street axes and traffic at 

Broadway and Seventh Avenue. 

In conclusion, urban actualities gained their meaning in large part through 

seriality. Their interpretation at the turn of the century was largely dependent upon 

viewing them in relation to precedents in visual culture, and the urban view 

functioned as part of a virtual series depicting a given site. In addition, the sequential 

creation of multiple views of a single city constituted a temporal and spatial series 

mapping that city. Finally, each actuality served as part of a conceptual series of  
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Figure 1.25: Panorama from Times Building, 
New York (American Mutoscope and Biograph 
Company, 1905). Paper Print Collection, Library 
of Congress Motion Picture, Broadcasting and 
Recorded Sound Division. 
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similar views of distant cities that defined both spatial typologies and urban 

concepts, ones that would be developed in the nascent profession of city planning. 

Thus, urban actualities constructed narratives of urban space through the 

creation and re-use of visual iconography and the deployment of series. Although 

these are nonfiction films, they exhibit episodicity and engagement with discourses 

of viewership that we typically associate with fictional narrative. Thinking about 

urban actualities in this way elucidates new understandings of serial form, as well as 

the development of narratives of urban traffic and congestion and the solutions of 

early city planning. 

 
  



 87 

CHAPTER 2 

 

TEMPORAL SERIALITY: 

THE VISUALIZATION OF MODERN CONSTRUCTION PROCESSES 

 

In Buster Keaton’s film One Week, he provides a madcap take on 

prefabricated housing, the American dream of home ownership, and expectations for 

domestic bliss in 1920. In the film, a newlywed couple receives a gift of a 

prefabricated house kit, but when the kit numbering is sabotaged by a rival suitor, 

chaos ensues during the do-it-yourself building process, resulting in a house gone 

awry and a series of unexpected antics (Figure 2.1-2.2). 

 Keaton’s film is more than a commentary on the hazards and comedic 

potential of do-it-yourself building. As a parody of the 1919 film Home Made 

produced by the Ford Motor Company,127 it is also an astute analysis of the 

discourses of prefabrication and pre-cut construction during the early decades of the 

twentieth century. By titling the film One Week and structuring the narrative around 

the days of a calendar, Keaton gets to the heart of the use of media in demonstrating 

and marketing building systems, which made use of time-based visualizations in 

photography and film to represent construction processes (Figure 2.3). His film is a  

 
127 The connection between these films is attributed to Kevin Brownlow in Daniel Eagan, 

America’s Film Legacy: The Authoritative Guide to the Landmark Movies in the National Film 

Registry (New York: Bloomsbury, 2009), 67. 
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Figure 2.1: One Week (Buster Keaton and Edward F. Cline, Metro Pictures Corp., 1920). 
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Figure 2.2: One Week (Buster Keaton and Edward F. Cline, Metro Pictures Corp., 1920). 
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Figure 2.3: One Week 
(Buster Keaton and 
Edward F. Cline, 
Metro Pictures Corp., 
1920).
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spoof not only of pre-cut housing, but of the photographic and filmic processes for 

representing it. 

The film upon which Keaton’s work was based, Home Made, was in turn 

influenced by practices developed in both filmmaking and the construction industry 

during the previous two decades in the United States. Like the parody version, the 

Ford film featured a narrative based around a couple purchasing a prefabricated 

home, following them as they observed its design and fabrication in a factory, as well 

as its construction, a process that was charted by displaying days of a calendar. The 

film utilized visual devices developed in turn-of-the-century industrial films, 

combined with do-it-yourself building guides and print marketing by house kit 

manufacturers in the 1910s, and thus the lineage of Keaton’s story goes back to 

evolving methods of construction representation – and their increasing focus on time 

and method. 

The last few decades of the nineteenth century had seen the industrialization 

of building in the United States, including the integration of the building industry and 

the separation of design from construction. The resulting turn-of-the-century 

competition between the two fields led to architects promoting their firms’ work in 

print publications by contrasting it with that of builders, frequently with a mocking 

tone. A 1905 house plan catalogue by the Keith Co. Architects of Minneapolis, for 

example, incudes a section entitled “Relation of the Architect to the Builder,” in 

which the author displayed two sets of images: in each set, an illustration shows a 
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house built from architect’s plans and details contrasted with a photograph of a 

house built from builders’ plans (Figure 2.4). In the descriptive captions, the author 

notes the “crudeness,” “coarseness,” “abominable desecration of the lines,” 

“butchery” of several elements, and “distressing” choices of details in the builders’ 

works.128 In the visual illustrations of this ridicule, which juxtapose houses as 

intended versus their execution, we begin to see the genesis of the representations 

of the house-gone-awry in Keaton’s film. 

As prefabrication and the mass production of architectural components for 

housing greatly expanded, entire systems were devised to construct houses in the 

factory. Labor was transferred there from the construction site, and the design of 

houses was increasingly tied to the logic of production and the design of systems.129 

Simultaneously, with the United States wrapped up in the Progressive Era “efficiency 

craze,” the construction industry was absorbing the ideals of scientific management, 

which mechanical engineer Frederick Winslow Taylor had begun espousing during 

the 1890s. The goal in production, according to Taylor, was the smallest expenditure 

of human effort in completing a task in a factory setting, and he posited that 

managers should “develop a science for each element of a man’s work, which  

 
128 M.L. Keith, Keith’s Architectural Studies, No.8 (Minneapolis: M.L. Keith, 1905), 3–4. 
129 As one of the guiding narratives in architectural modernism, scholarship on the 

industrialization of building is vast. For a brief overview of the history of prefabricated 

housing, see Barry Bergdoll, “Home Delivery: Viscidities of a Modernist Dream from 

Taylorized Serial Production to Digital Customization,” in Home Delivery: Fabricating the 

Modern Dwelling, by Barry Bergdoll and Peter Christensen (New York: Museum of Modern 

Art, 2008), 12–26. 
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Figure 2.4: M.L. Keith, Keith’s Architectural Studies, No.8 (Minneapolis: M.L. Keith, 1905).
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replaces the old rule-of-thumb method.”130 Time study – the timing of work activities 

with a stopwatch in order to develop standards – was among the key elements of 

scientific management, part of systematically recording and indexing work tasks in 

order to derive the most efficient methods. As a result, building practice was 

increasingly dominated by what Michael Osman has termed a “managerial 

aesthetic,” in which Taylorist techniques such as time study, data collection, and 

planning processes influenced form.131 In construction, ideals of speed and the 

reduction of waste prevailed. 

Despite this overt emphasis on time, at the turn of the twentieth century, 

visual and narrative representations of construction methods were relatively static. 

Guides for builders and contractors consisted almost entirely of measured drawings 

and charts with data related to materials and costs. The aim of such construction 

guides was to provide specifications, not to provide step by step instructions for 

carrying out the work, and the images and writing are not sequential (Figures 2.5-

 
130 Frederick Winslow Taylor, The Principles of Scientific Management (New York: Harper and 

Brothers, 1911), 36; Clarence Bertrand Thompson, Scientific Management: A Collection of the 

More Significant Articles Describing the Taylor System of Management (Cambridge, Mass.: 

Harvard University Press, 1914); on the broader context of the efficiency movement, see 

Samuel Haber, Efficiency and Uplift: Scientific Management in the Progressive Era, 1890-1920 

(Chicago: University of Chicago Press, 1964); on scientific management and the aesthetics of 

architecture, see Mauro F. Guillén, “Scientific Management’s Lost Aesthetic: Architecture, 

Organization, and the Taylorized Beauty of the Mechanical,” Administrative Science Quarterly 

42, no. 4 (December 1997): 682–715; and Mauro F. Guillén, The Taylorized Beauty of the 

Mechanical: Scientific Management and the Rise of Modernist Architecture, Princeton Studies 

in Cultural Sociology (Princeton: Princeton University Press, 2006). 
131 Michael Osman, “The Managerial Aesthetics of Concrete,” Perspecta 45 (2012): 67–76; 

also see Osman, Modernism’s Visible Hand. 
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2.6).132 Similarly, images of building elements in trade catalogs circa 1900 tended to 

be visual inventories of available parts, with an array of prefabricated components – 

from pre-cut mouldings and brackets to iron railings and structural elements – 

displayed on each page (Figures 2.7-2.8).133 Although builders’ guides and trade 

catalogs became more visually oriented during this period, and the presence of a 

construction system is often clear, there is no temporality. 

This visual stasis would change dramatically in the early twentieth century 

with the introduction of new technologies for visual representation, in particular 

through the temporal seriality of motion pictures and sequential images in print 

media. In its physical structure, film is inherently serial, in that it is composed of a 

series of images captured in temporal order. This time-based structure is reiterated 

in the exhibition of motion pictures and is fundamental to our perception of film’s 

representation of movement, and it has been central to the theorization of film since 

its inception.134 

 
132 See, for example, Colliery Engineering Co., A Treatise on Architecture and Building 

Construction, vol. VII: Tables and Formulas (Scranton: Colliery Engineering Co., 1899); John L. 

Shawver, Plank Frame Barn Construction (New York: David Williams Co., 1904); Trussed 

Concrete Steel Co., Kahn System Standards: A Hand Book of Practical Calculation and 

Application of Reinforced Concrete (Detroit: Trussed Concrete Steel Co., 1907). 
133 See, for example, Chas. A. Millen and Co., Mouldings and Building Trimmings, Stair Rails, 

Balusters, Posts, Stationary Wash Stands, Wood Mantels, Etc. (Boston: Chas. A. Millen and 

Co., 1889); Vulcan Co., Catalog N (Detroit: Vulcan Co., 1905); on changes in visual 

representation in American building trade catalogs circa 1880s-1920s, see Herbert Gottfried, 

“Building the Picture: Trading on the Imagery of Production and Design,” Winterthur Portfolio 

27, no. 4 (Winter 1992): 235–53. 
134 See Henri Bergson, Creative Evolution, trans. Arthur Mitchell (New York: H. Holt and Co., 

1911), 304–10. 
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Figure 2.5: Colliery Engineering Co., 
A Treatise on Architecture and 
Building Construction, vol. VII: 
Tables and Formulas (Scranton: 
Colliery Engineering Co., 1899). 

 
Figure 2.6: John L. Shawver, Plank 
Frame Barn Construction (New 
York: David Williams Co., 1904). 
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Figure 2.7: Chas. A. Millen and 
Co., Mouldings and Building 
Trimmings, Stair Rails, Balusters, 
Posts, Stationary Wash Stands, 
Wood Mantels, Etc. (Boston: 
Chas. A. Millen and Co., 1889). 

 

 
Figure 2.8: Vulcan Co., Catalog N 
(Detroit: Vulcan Co., 1905).
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Moreover, as Mary Ann Doane has shown, cinema and photography not only 

played a central role in the representability of time in the late nineteenth and early 

twentieth centuries, but also participated in a more general structuring of time, 

including reevaluations in philosophy, psychoanalysis, physiology, thermodynamics, 

and other fields.135 Within the context of industrial production, the segmentation of 

time corresponded to both construction labor as imaged in media and the serial 

fabrication of building elements. Thus, seriality was inseparable from this logic of 

production and from the composition of ideas of standardization and fabrication. 

 This chapter examines the role of temporal serial media in the demonstration 

and promotion of modern assembly processes. Specifically, I discuss building 

construction documentation in film and sequential print media, industrial films of 

factory work, and promotional and professional literature on building and systems of 

construction in the United States from 1900 to 1920. I argue that new time-based 

visualizations of construction, combined with the temporal focus of the efficiency 

movement, led to an increased emphasis on processes of assembly and on new 

sequential conceptualizations of building. This in turn influenced the standardization 

of construction methods and of component building elements. 

 
135 Doane describes early cinema and its technological ability to capture and represent time, 

addressing changes in thinking about contingency, indexicality, temporality, chance, 

instantaneity, and archivability. She argues that cinema comprises both the rationalization of 

time and an homage to contingency, in Mary Ann Doane, The Emergence of Cinematic Time: 

Modernity, Contingency, the Archive (Cambridge, Mass.: Harvard University Press, 2002); for 

an overview of changes in time and space as manifested in cultural and artistic production 

during this period, see Stephen Kern, The Culture of Time and Space, 1880-1918: With a New 

Preface (Cambridge, Mass.: Harvard University Press, 2003). 
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During this period, three phenomena were intertwined: the visual 

representation of construction moved from stasis to temporality; structures were 

increasingly system-oriented and pre-cut; and construction became oriented toward 

temporal processes and speed. Looking at media thus elucidates the relationship of 

seriality and standardization, as well as the role of visual media in informing the 

development of construction systems in the early twentieth century. 

At the turn of the twentieth century, the groundwork was thus laid for 

building as defined by factory production and construction systems rather than the 

design ideals of the architect. In an era in which we are contemplating the potential 

of mass customization and computer fabrication technologies, as well as the 

positioning of the designer in relation to these technologies,136 reflecting on the 

historical composition of fabrication, standardized building processes, and seriality 

seems timely. 

 

Temporality in Early Construction Views 

In the 1901 film Building Made Easy, or How Mechanics Work in the Twentieth 

Century, Edwin S. Porter used stop and reverse action to create an illusionistic 

 
136 Relevant recent architectural research has included an inhabitable house that was 

digitally planned and predominantly built using robotics and 3D printers, DFAB HOUSE, which 

was completed in Zürich, Switzerland in February 2019 by researchers affiliated with the 

National Centre of Competence in Research (NCCR) Digital Fabrication at ETH Zürich. See 

NCCR Digital Fabrication, “DFAB HOUSE – Building with Robots and 3D Printers,” DFAB 

HOUSE, 2019, https://dfabhouse.ch/. 
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representation of modern construction processes. Depicted are a bricklayer and 

carpenter, who work to construct a building using methods that, because of the use 

of special effects, defy the laws of physics. The Edison Manufacturing Company 

catalog describes how, after a laborer with a wheelbarrow deposits a load of bricks at 

the base of the building, “a brick mason then appears at the window with a tub, and 

holding it on the window sill, the bricks begin to fly from the ground into the tub.” 

This is repeated until all of the bricks disappear from the ground. A carpenter on a 

nearby ladder then achieves the same feat with boards on the ground, which “fly to 

his arms and then to their places on their building, where they are properly adjusted 

and nailed.” Several other scenes occur, which involve the workers jumping to and 

from the ladder on the building, as well as bricks flying from the ground into the 

wheelbarrow.137 

The effects in the comedy picture, achieved through the manipulation of the 

temporality of film, were promised to be “an entire novelty in motion picture 

photography, producing effects never heretofore accomplished,” which “will cause 

laughter in any audience.”138 In fact, similar special effects had been used to depict 

building construction and deconstruction before: in the early Lumière film Demolition 

 
137 This film does not survive. The description is from Edison Manufacturing Co., No. 105, 

Edison Films, July 1901, Complete Catalogue (Orange, N.J.: Edison Manufacturing Co., 1901), 

88; Charles Musser attributes this film to Edwin S. Porter in Charles Musser, Before the 

Nickelodeon: Edwin S. Porter and the Edison Manufacturing Company (Berkeley: University of 

California Press, 1991), 176. 
138 Edison Manufacturing Co., No. 105, Edison Films, July 1901, Complete Catalogue, 88. 
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d’un mur (1896), workers knock down a wall, which subsequently rises upright again 

through effects of reverse action. But while the Lumière film showed the 

deconstruction and reconstruction of what appears to be a stucco wall, Porter’s 

Building Made Easy truly did show “how mechanics work in the twentieth century” 

with modular and pre-cut building elements in brick and wood. And this film would 

be far from the last exploiting the temporality of both motion pictures and 

construction processes during the first few decades of film production. 

Although Building Made Easy was staged for comedic effect, it nonetheless 

intertwined a sense of wonder at the effects of film with awe of contemporary 

construction processes, in particular their efficiency, speed, and seemingly gravity-

defying techniques. In that sense, the film responded to professional and popular 

discourses of building construction during the early decades of the twentieth 

century, in which speed was used to define success in building. At the center of these 

discourses was visual media, which made use of time-based visualizations in 

photography and film to represent construction and assembly processes.  

Building construction was the subject of a number of nonfiction view films 

made for the theater-going audience at the turn of the twentieth century. Early 

actualities produced by the American Mutoscope and Biograph Company, for 

example, depicted large construction sites for skyscrapers and infrastructures in New 

York, with their dramatic scale and large machinery. As a documentary record of the 

changing cityscape, they showed an event of change and, at times, the temporality of 
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the construction process itself. Most importantly, filmmakers began to explore the 

potential of temporal seriality in order to show building construction and 

deconstruction, using the manipulation of time as a means to explore both filmic and 

construction processes. 

The 1902 American Mutoscope and Biograph Company film Beginning of a 

Skyscraper (Robert K. Bonine, cameraman), although a relatively static film, shows 

what was appealing about the representation of construction sites. In the film, the 

excavation for the foundation of a substantial building is shown with workers in the 

pit moving rubble. A still view captures the scale of building, the number of workers, 

and carts moving materials at the excavation site (Figure 2.9). In this 25-second view, 

the primary attraction, as advertised in the American Mutoscope and Biograph 

Company catalog, is the “immense excavation” for the new building.139 

On the one hand, this actuality can be read as documenting an event of urban 

change in New York, as the skyscraper under construction was the new R.H. Macy 

and Co. building at Herald Square on the corner of Broadway and Thirty-fourth 

Street. This was the former site of Koster and Bial’s Music Hall, the place of the first 

public exhibition of the vitascope in 1896 and a popular vaudeville theater, which 

was torn down to make way for the department store. The documentation of 

construction as an event – shot on January 18, 1902 – marks a moment in time when  

  

 
139 American Mutoscope and Biograph Company, Picture Catalogue, 143. 
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Figure 2.9: Beginning of a Skyscraper (American 
Mutoscope and Biograph Co., 1902). Paper Print 
Collection, Library of Congress, Motion Picture, 
Broadcasting and Recorded Sound Division.
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this urban change occurred, relevant to both audiences and filmmakers, as it related 

to the motion picture industry and the urban development of the city. 

At the same time, American Mutoscope and Biograph Company’s catalog 

description focuses not on the specific site in the film, but rather on its 

representation of commercial and technological achievement. While the description 

does provide the name and location of the building in New York, it describes the film 

as “an excellent study of modern American push and enterprise.”140 The excavation 

at this particular site thus stood in for urban and commercial development and 

construction technologies in general, and this and similar actualities show little 

interest in the representation of specific sites. Rather, they show a fascination with 

what David E. Nye has called the “technological sublime,” in that they depicted sites 

of immense scale, impressive technologies, massive amounts of human labor, and 

extensive infrastructures.141 

This generality is made even more clear in another film from the same year, 

The Workers, whose location is not revealed in the title or catalog description. 

American Mutoscope and Biograph Company’s description states, “This scene is very 

characteristic of New York. All excavations require rock drilling and blasting. This 

picture shows a large number of laborers at work, the puffing engines and busy men 

making a very animated scene.”142 This was complemented by contemporary films 

 
140 American Mutoscope and Biograph Company, 143. 
141 David E. Nye, American Technological Sublime (Cambridge, Mass.: MIT Press, 1994). 
142 American Mutoscope and Biograph Company, Picture Catalogue, 239. 
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such as A Perilous Proceeding (1901), one of American Mutoscope and Biograph 

Company’s few construction films featuring above-ground work, in which the camera 

follows a group of workmen as they are lowered by a crane from the top of a 

skyscraper under construction to the ground, and Excavating for a New York 

Foundation (1903), which shows a wagon being lifted out of the excavation pit at an 

unidentified site. All three films document the “very characteristic” events of 

excavation and heavy machinery at work, and the generic titles and descriptions 

show that the site was not the most significant element, at least for a broad 

audience.  

It is important to note that during this period, American Mutoscope and 

Biograph Company contracted their services to manufacturers and created dozens of 

promotional motion pictures advertising heavy machinery. The films were primarily 

used by traveling salesmen to demonstrate products, which included a steam engine, 

threshing machine, basket-making machine, automatic piano, and dozens of other 

devices, but some films had wider appeal to theatrical audiences. As American 

Mutoscope and Biograph Company explained in marketing their own services, 

“Several of these pictures, such as that of the giant steam shovel at work in the 

Philadelphia Subway, are of great interest aside from their value as demonstrations 

of actions, and have been shown with notable success in the Biograph in this country 

and abroad.”143 Although the construction actualities were not meant to advertise 

 
143 American Mutoscope and Biograph Company, 233. 



 106 

particular products, they capitalized on audience interest in urban development and 

“modern American push and enterprise.” 

With regard to the temporality of these films, the early American Mutoscope 

and Biograph Company actualities are quite static. It is only when reading across 

them in groups that one can consider their seriality in showing the development of 

New York. For example, American Mutoscope and Biograph Company produced 

three films documenting the excavation work for the subway system, which show the 

temporal sequence of the work unfolding across the city, as well as the scale and 

spatial dispersion of the work. Excavation for Subway (Robert K. Bonine, 

cameraman), shot on November 11, 1902, shows “a view of the work in the big 

excavation for the rapid transit Tunnel at Union Square, New York,”144 including 

streetcars passing by the excavation site, while a crane lifts construction material. A 

later film, Rock Drill at Work in Subway, shot by G.W. (Billy) Bitzer on June 3, 1903, is 

a panoramic view looking down into the excavation site at Broadway and Forty-

Second Street and the work within, with pans around the work site showing men 

working and piles of rocks. Pennsylvania Tunnel Excavation, shot on July 19, 1905 by 

Bitzer, shows workers and construction activity within the excavated site between 

Seventh and Eighth Avenues. Each of these American Mutoscope and Biograph 

Company films is essentially a distant panoramic view of a large hole in the ground, 

 
144 American Mutoscope and Biograph Company, “Film Catalogue, Supplement No. 1.,” 1903, 

5. 
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with workers carrying out their activities, but together they represent the temporal 

and spatial growth of the subway infrastructure in the city.  

The potential of motion pictures to show the evolution of work and 

construction processes at particular construction sites, though, was explored more 

fully in films that manipulated time to achieve this end. In F.S. Armitage’s astounding 

time-lapse film Star Theatre, the thirty-day demolition of the New York theater is 

shown in just under two minutes (Figure 2.10). The American Mutoscope and 

Biograph Company catalogue listed Star Theatre as a “trick film” and encouraged 

exhibitors to show the film forwards and backwards with the building being removed 

and rebuilt. Temporality is the most important element of the film, both in relation to 

the subject of construction and the filmic medium itself. 

In the catalogue description for the film, shot between April 18 and June 4, 

1901, American Mutoscope and Biograph Company described its process, as well as 

its aims, in making the film: 

This film shows the demolition of the historic Star Theatre building (formerly 

Wallack’s) at the corner of Broadway and 13th Street, New York. To secure this 

unique picture a biograph camera was kept constantly at work by specially 

devised electric apparatus four weeks, during which time exposures were 

made every four minutes, 8 hours a day. Before the contractors began their 

work or tearing down and after the last vestige of the building had been 

removed, 15 second of exposure at normal speed were made. Thus in the 

finished positive one views at first the old Star Theatre standing as it had for 

years looking down with serenity upon the bustle of Broadway traffic. Then as 

if struck by a tornado of supernatural strength, the building begins to 

crumble. Chimneys totter, walls cave in, and whole stories vanish, until at last 

the site shows only a cellar excavation; and the Broadway cars with the 
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sidewalk procession continue as if nothing unusual had happened. When this 

view is shown in the reverse, the effect is very extraordinary.145 

 

This film shows the clearing of one urban building to make way for another, here the 

new eight-story building to be built for the clothier, Rogers, Peet and Co., located 

diagonally across the street from the American Mutoscope and Biograph Company 

offices, where the camera was positioned. Thus, Star Theatre literally depicts the 

unmaking and remaking of New York during this period, showing the city itself in flux, 

and at high-speed.146 More specifically, though, this experiment with the filmic 

medium explicitly depicted the temporality of the construction – or deconstruction – 

process. 

This is shown in less dramatic fashion in Edison’s 1904 film Building 

Collapsing, a multi-shot film that shows men clearing rubble from a half-collapsed 

building at an unknown site. Shown are a man on the roof clearing debris, workers 

pulling down the floor frame and dismantling it, a shot of a pile of bricks, men 

climbing on rubble with a ladder, and a line of workers pulling down brick wall with 

ropes. In this case, the time of deconstruction is segmented into the excerpts of 

different shots, which are pieced together to depict the deconstruction process. 

Notably, at the end of Building Collapsing, a nearby crowd is shown watching the  

  

 
145 American Mutoscope and Biograph Company, Picture Catalogue, 72. 
146 On this film in relation to camera technologies and the development of New York, see 

Jacobson, “Infrastructural Affinity”; Max Page uses images of this film in his book on the 

urban development of New York, but the film is not discussed; see Max Page, The Creative 

Destruction of Manhattan, 1900-1940 (Chicago: University of Chicago Press, 1999). 
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Figure 2.10: Star Theatre (American Mutoscope 
and Biograph Co., 1902). Paper Print Collection, 
Library of Congress, Motion Picture, 
Broadcasting and Recorded Sound Division.
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demolition, as like film itself, large-scale urban construction and deconstruction 

projects were public spectacles. 

As a genre of early actualities, construction and demolition films were 

appealing for their depiction of tremendous magnitude and technological innovation, 

especially since their static compositions did not make extensive use of the motion 

that film offered. In trick films like Star Theatre and comedy pictures like Building 

Made Easy, the manipulation of time generated another level of technological 

wonder – and humor – at both motion pictures and at modern construction 

processes. This fascination with the temporality of building processes would continue 

in both industrial settings and in the construction industry itself. 

 

The Sequential Imaging of Work in Industrial Films and Construction Guides 

It was in industrial films that work processes were fully represented in 

temporal sequences, and methods of labor and methods of representation were in 

many ways interdependent. In twenty-nine American Mutoscope and Biograph 

Company films of the Westinghouse Works near Pittsburgh shot by Billy Bitzer in 

1904, the visual vocabulary for depicting work processes unfolds. Most of the films 

show assembly and production processes, as in Assembling a Generator, in which a 

stationary camera shot shows a crane swinging large parts into place, with men 

attaching them to the generator (Figure 2.11). In Coil Winding Section E, a film 

showing women at work, it is not the scale of objects and machinery that is the focus,  
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Figure 2.11: Assembling a Generator, 
Westinghouse Works (American Mutoscope and 
Biograph Co., 1904). Paper Print Collection, 
Library of Congress, Motion Picture, 
Broadcasting and Recorded Sound Division. 
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Figure 2.12: Coil Winding, Section E, Westinghouse Works (American Mutoscope and 
Biograph Co., 1904). Paper Print Collection, Library of Congress, Motion Picture, Broadcasting 
and Recorded Sound Division. 

 



 113 

but rather the breadth of repetition of actions and workers (Figure 2.12). These films 

are visual evidence that the very notions of the division of industrial labor and mass 

production are dependent upon standardized parts and the standardized actions of 

the worker.147 

The presentation of work in industrial films is significant in that it breaks up 

work into discrete parts that mimic the division of labor in the factory – and 

segments time into serial units. Given cinematic technology at this time, a period in 

which films were typically the length of the film stock, and editing views into larger 

works was not yet standard practice, each film matched up to the depiction of a 

single work task (Figures 2.13-2.15). Through films presented in a series, industrial 

films provide a temporal sequence of industrial work, a complete picture of factory 

activities around an industrial process. 

In Coil Winding Section E, supervisors check their watches, monitoring 

workers’ speed, and the presence of supervisors in this and other films is revealing of 

Westinghouse’s desire to convey effective management. Related films feature 

engineers testing and adjusting machinery, such as Testing a Rotary, Westinghouse 

Works, in which men check a large generator. These films simultaneously convey 

technical expertise, the company’s attention to efficiency, and the presence of a 

management structure made to ensure it.148 

 
147 On industrial film, see Hediger and Vonderau, Films That Work. 
148 Michael Osman uses a still from this film in discussing management structures in Osman, 

Modernism’s Visible Hand. 
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Figure 2.13: Welding the Big Ring, 
Westinghouse Works (American Mutoscope and 
Biograph Co., 1904). Paper Print Collection, 
Library of Congress, Motion Picture, 
Broadcasting and Recorded Sound Division. 
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Figure 2.14: Casting a Guide Box, Westinghouse 
Works (American Mutoscope and Biograph Co., 
1904). Paper Print Collection, Library of 
Congress, Motion Picture, Broadcasting and 
Recorded Sound Division. 
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Figure 2.15: Steam Hammer, Westinghouse 
Works (American Mutoscope and Biograph Co., 
1904). Paper Print Collection, Library of 
Congress, Motion Picture, Broadcasting and 
Recorded Sound Division.
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Spatially, the Westinghouse films represent a dispersed geography, although 

this was not necessarily apparent to viewers. Here it is useful to recall Tom Gunning’s 

argument that early industrial films, which are primarily about depicting activities 

and processes, are organized based on time, and space and place are largely 

generic.149 Each film shows the completion of a single action at close range – the 

specifics of each setting were not visible due to the focused lighting, nor were they 

especially relevant to demonstrating each task. In fact, the films depict the 

operations of several geographically-distributed Westinghouse companies located in 

the Pittsburgh area, most prominently the Westinghouse Air Brake Company, the 

Westinghouse Electric and Manufacturing Company and the Westinghouse Machine 

Company. 

For audiences, the motion pictures presented technological marvels; for 

American Mutoscope and Biograph Company and Westinghouse, the films were 

primarily promotional. The Westinghouse film series was made for the Louisiana 

Purchase Exposition held in St. Louis in 1904, where the films were exhibited hourly 

in the 300-seat auditorium that the company built expressly for that purpose.150 In 

addition to illustrating the Westinghouse machines at work and factory efficiency, 

the interior shots of factory work were innovative in their use of the new Cooper 

 
149 Gunning, “Before Documentary: Early Nonfiction Film and the ‘View’ Aesthetic,” 15. 
150 M.J. Lowenstein, Official Guide to the Louisiana Purchase Exposition at the City of St. 

Louis, State of Missouri, April 30th to December 1st, 1904 (St. Louis: The Official Guide Co., 

1904), 79. 
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Hewitt Mercury Vapor Lamp, made by a Westinghouse company, that enabled 

filming outside of the controlled environment of the motion picture studio.151 

During the first few years of the twentieth century, American Mutoscope and 

Biograph Company and Edison also made industrial film series depicting activities 

such as logging in Maine and ice cutting on frozen lakes, which show the distributed 

geography of industrial production processes across time and space.152 Thus, 

industrial films conveyed not just temporality, but also the spatial planning, 

coordination, and logistics required for production processes, from raw materials to 

the factory to the home. 

Furthermore, through the production of a large number of industrial films 

during the first decade of the twentieth century, industrial films achieved a high level 

of standardization. In other words, regardless of the manufacturing process, they 

focused on comparable mechanical and manual processes, as well as similar 

compositional conventions, giving industrial films overall a serial quality. As Vinzenz 

Hediger and Patrick Vondereau have stated in their work on industrial films, it is “the 

high degree of standardization and the virtual seriality of industrial films that become 

important. The industrial film is a format that, by its very nature, demands serial 

 
151 These were the first films made using the Cooper Hewitt Mercury Vapor Lamp 

manufactured by the Cooper Hewitt Electric Company, a Westinghouse company. American 

Mutoscope and Biograph Company subsequently featured the lamp in advertisements for its 

films, and it is possible that the two companies had an agreement to exchange promotional 

motion pictures for lamps. On the Cooper Hewitt Mercury Vapor Lamp and technologies for 

lighting indoor spaces for motion picture filming, see Jacobson, Studios Before the System, 

95. 
152 See American Mutoscope and Biograph Company, Picture Catalogue, 223–26. 
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analysis…, i.e. comparative analysis of a large corpus of film materials.”153 The 

conventions of early industrial film, importantly, allowed for their re-use in varying 

industrial contexts, as well as in print media that replicated the temporal seriality of 

the film. 

Following the lead of industrial films, manufacturers of factory-made 

household components used the visual language of industrial films to promote their 

fabrication processes in print advertising. A 1907 pamphlet for the Seamless Steel 

Bathtub Company, for example, opens with an image of the factory, continues with 

sequential images of the process of making bathtubs, and ends with an image of a 

hotel in which 170 bathtubs would be installed (Figure 2.16).154 In the Seamless 

advertisement, the temporal pieces of an industrial film were translated into print 

form and presented as an image sequence. Through the text and sequential 

presentation, images were sewn together into a narrative of the assembly process of 

the steel bathtub. 

As in American Mutoscope and Biograph Company’s industrial films, the aim 

of the Seamless Steel Bathtub Company was partly informational, an effort to 

present the steps for the fabrication of the bathtub. At the same time, the purpose 

was primarily promotional – by presenting the image of technological advancement  

 
153 Hediger, Vinzenz and Patrick Vonderau, “Record, Rhetoric, Rationalization: Industrial 

Organization and Film,” in Films That Work: Industrial Film and the Productivity of Media, ed. 

Vinzenz Hediger and Patrick Vonderau (Amsterdam: Amsterdam University Press, 2009), 37. 
154 Seamless Steel Bathtub Co., Pressed Steel Product for Year 1907 (Seamless Steel Bathtub 

Co., 1907). 
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Figure 2.16: Seamless Steel Bathtub Co., Pressed Steel Product for 
Year 1907 (Seamless Steel Bathtub Co., 1907).
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in work processes, Seamless was promoting its own ethic of efficiency and thus 

quality of work and products. This method of presenting manufacturing processes 

would soon be absorbed into other industries. 

In the building construction industry, similar methods of visual representation 

were adopted in order to analyze, explain, and promote construction processes. The 

emphasis on speed, as well as the use of sequential media, can be seen in 

promotional booklets and construction manuals written by former bricklayer turned 

general contractor Frank B. Gilbreth between 1904 and 1909. Gilbreth, in 

collaboration with his wife, Lillian Moller Gilbreth, later went on to become a pioneer 

in the field of industrial motion study, using film and photographic techniques to 

track and model human movement during work processes, from factory assembly to 

typing to surgery, aiming to find the “one best way” to perform each task. In the case 

of these early works, the first of many published by the Gilbreths, they provide a 

glimpse into the aims of construction and its visual representation at the time.155 

The Gilbreths’ interest in both scientific management and visual media was 

clear beginning with Frank’s early advertising booklets for his building construction 

company. Rapid Building Construction (1904) and Rapid Construction: The Result of 

System (1905) lay out via images the main achievements of Gilbreth’s contracting 

 
155 The Gilbreths’ work will be discussed in depth in Chapter 3 of this dissertation. Although 
scholarly work on the Gilbreths abounds, Frank Gilbreth’s early career in construction has 
been discussed less frequently than his career in the 1910s as a scientific management 
consultant. One key exception, in which Frank Gilbreth’s work is discussed alongside other 
examples, is Osman, “The Managerial Aesthetics of Concrete.” 
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business, which was by this time a multi-state operation that had built industrial 

structures, educational buildings, and dams in the northeastern United States.156 The 

goal, as stated in the latter booklet, was to “place before an owner, engineer, or 

architect, certain useful information pertaining to RAPID and ECONOMICAL 

construction.”157 The text emphasizes Gilbreth’s experience with “speed work,” 

noting that the “entire organization of superintendents, foremen, time-keepers and 

mechanics has been selected and trained for that work.”158 

In Rapid Construction, Frank Gilbreth used timed sequences of photographs 

to convey construction speed. The book opens with a sequence of four dated images 

of the Columbian Rope Company in Auburn, New York, which Gilbreth called 

“progress pictures,” showing the construction of the factory in three shots dated 

July-September 1903, alongside an image of the completed building.159 All are bird’s 

eye views, and although they are not shot from precisely the same angle, the goal 

seems to be to represent a photographic time-lapse sequence of the construction, as 

in early American Mutoscope and Biograph Company actualities such as Star Theatre. 

The same technique is used to show the construction of MIT’s Augustus Lowell 

Laboratory (Figure 2.17), accompanied by a caption noting that the building was  

  

 
156 Frank B. Gilbreth, Frank B. Gilbreth, General Contractor: Rapid Building Construction ... 

(Boston: Frank B. Gilbreth, 1904). 
157 Frank B. Gilbreth, Rapid Construction: The Result of System (Boston: Frank B. Gilbreth, 

1905), 3. 
158 Gilbreth, 3. 
159 Gilbreth, 2–4. 
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Figure 2.17: Frank B. Gilbreth, Rapid Construction: The Result of System (Boston: Frank B. 
Gilbreth, 1905). 
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“Constructed in 2 mos. and 17 days. 54 days ahead of contract time.”160 An 

axonometric view of his workshop and a photograph of the completed building 

accompany this image sequence. 

 The filmic, timed sequences of images are indeed “progress pictures,” but 

they are also process pictures which mark temporal moments in the construction 

process. Like Gilbreth’s earlier promotional booklet, Rapid Construction includes 

photographs of several completed buildings, but the captions have been changed to 

emphasize the temporality of construction. A photograph of a building under 

construction in Cambridge, Massachusetts, for example, includes a caption noting, 

“This picture of Dr. Sargent’s Normal School for Physical Education was taken 38 days 

after commencing work.161 This phrasing not only calls attention to the time of 

construction, but also to act of taking the image and to the documentary nature of 

photography itself in capturing a temporal instant. 

The importance of visual representation is explicit in his Frank Gilbreth’s 1908 

book Field System, in which he included a section on how to photograph construction 

sites, with very specific guidelines for light and exposure.162 Shortly thereafter, 

Gilbreth’s use of photography gained national attention through an article in Photo 

Era entitled “Commercial Photography for the Contractors’ Needs.” Citing Gilbreth’s 

 
160 Gilbreth, 10. 
161 Gilbreth, 6. 
162 Frank B. Gilbreth, Field System of Frank B. Gilbreth. (New York: Bruce and Banning, 1906); 

Frank B. Gilbreth, Field System (New York: Myron C. Clark Publishing Co., 1908). 
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advice in Field System, the author described the “increasing use of photographic data 

as a matter of record of work in the contracting field,” noting that a photographic 

record was “a necessity for checking up methods, speed and results before they are 

obscured by continuance of the work in hand.”163 Gilbreth’s work demonstrates the 

importance of imaging techniques as evidence of processes, as well as speed and 

efficiency. 

In Concrete System (1908) and Bricklaying System (1909), Gilbreth introduced 

a new image- and text-based narrative sensibility to construction guides. By the time 

Frank Gilbreth published these books, he had shifted almost fully into an instructional 

mode, with the works aimed at educating other contractors and managers rather 

than soliciting clients. He explains in Concrete System that he set out to provide not a 

textbook nor a treatise, but rather a printed set of instructions, and the book 

functions as a management guide as well as a how-to manual for workers.164 The 

work is heavily illustrated with photographs and technical drawings demonstrating 

rules and methods, with each image referencing a rule number in the text. A large 

portion of the book consists of dated progress photographs, from an office building 

in New York to power stations in Seattle and San Francisco. On the one hand, 

Gilbreth’s work on concrete had received attention in the technical press at the time, 

as he specialized in large reinforced concrete structures, and he no doubt saw this 

 
163 John P. Slack, “Commercial Photography for the Contractors’ Needs,” Photo Era 20, no. 3 

(March 1908): 130. 
164 Frank B. Gilbreth, Concrete System (New York: Engineering News Publishing Co., 1908), 3. 
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book as a promotional mechanism for his firm in addition to being an opportunity to 

disseminate his ideas.165 At the same time, Gilbreth’s instructional method – 

presenting numbered sequential rules with corresponding images – was notable, and 

very different from the stasis of contemporary building treatises. 

 In Bricklaying System, Gilbreth increasingly emphasized temporality in 

photograph series and in image captions which cited time, creating a tension 

between still images, the serial format, and text to convey the passage of time. The 

attempt to represent the temporal process of construction in still media is 

summarized in a single photograph of brick chimney construction, which is simply 

captioned, “Average Daily Growth, Six Feet.”166 As Gilbreth turned his focus from 

speed in construction to efficient movement, he would experiment further with still 

photographs. 

 In addition to the progress photographs, technical drawings, and tables in 

Bricklaying System, Gilbreth included filmic sequences of photographs showing how 

to efficiently lay bricks (Figure 2.18).167 Though the images are not all staged from 

precisely the same angle, they are presented in a series – just as in an industrial film.  

 
165 Frank B. Gilbreth, The Making and Driving of Corrugated Concrete Piles...Read before the 

March Quarterly Meeting of the Association of American Portland Cement Manufacturers 

...March 13th and 14th, 1906 (Assoc. of American Portland Cement Manufacturers, 1906); 

O.N. Manners, “Rapid Concrete Construction: How an Entire Industrial Plant Was 

Commenced without Detail Plans and Carried to Completion within the Specified Time,” 

Cement Age 2, no. 10 (March 1906): 729–731; William F. Hall, “The Use of Concrete Piles,” 

Journal of the Franklin Institute 169, no. 1 (January 1910): 1–22. 
166 Frank B. Gilbreth, Bricklaying System (New York: Myron C. Clark Publishing Co., 1909), 

102. 
167 Gilbreth, 143–46. 
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Figure 2.18: Frank B. Gilbreth, Bricklaying System (New York: Myron C. Clark Publishing Co., 
1909). 
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Gilbreth expresses his optimism about the use of images in stating, “There is a 

tremendous field, in all branches of all mechanical trades, for descriptions and 

illustrations in print of the best methods used by the best mechanics in working at 

their trade.”168 He goes on to solicit image contributions and notes that their purpose 

is “to teach apprentices that a brick can be laid with very few motions, if each motion 

is made for a certain desired effect, and that a combination of these motions gives 

the certain desired result.”169 

In this work, Gilbreth shifts fully into the mode of planning work processes 

rather than the documentation of his firm’s past work. In the chapter “Methods of 

Construction,” he states in rule number 94, “The planning of the methods of 

construction of a building should be laid out as carefully as the building of a great 

machine in a modern machine shop.”170 He describes how to perform all aspects of 

bricklaying, from hiring to training to selecting tools, using scaffolding, and making 

mortar and chimneys. This work conveys more detail about Gilbreth’s evolving ideas 

about the temporal sequence of building, and this is the first written work in which 

Gilbreth discusses motion study, a field which would occupy him for the remainder of 

his career. 

Thus, in each of his early publications on construction, Frank Gilbreth uses still 

images that re-stage temporal processes to mimic film or to appear as time-lapse 

 
168 Gilbreth, 140. 
169 Gilbreth, 141. 
170 Gilbreth, 19. 
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photography. Most significantly, temporal visual media is thus used to represent 

systems of work to match systems of building by segmenting work processes into 

steps following principles of scientific management. This is borne out especially in the 

presentation of the modular system of bricklaying, which could be easily represented 

in discrete serial units over time. 

Gilbreth’s ideas were widely covered in technical and professional journals in 

the building industry, with his approach to bricklaying considered revolutionary.171 It 

was not that he had invented new building methods, but rather that he found ways 

to make existing bricklaying methods more efficient and developed principles for 

evaluation and instruction. By the time Taylor published The Principles of Scientific 

Management in 1911, he was well aware of Gilbreth, and Taylor described his 

bricklaying system at length in the work, describing it as an example of the 

development of a science.172 The same desire to break down work processes into 

temporal sequences can be seen in contemporary industrial films, and it would also 

play a large role in the Gilbreths’ work and in educational films during the next 

decade. 

 

  

 
171 See “To Revolutionize Bricklaying: Time-Saving Devices to Increase the Efficiency of 

Bricklayers and Reduce Cost of Brick-Work, Thus Meeting Concrete Competition,” Brick 29, 

no. 1 (July 1908): 315–316. 
172 Taylor, The Principles of Scientific Management, 77–85. 
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Time Re-presented in Educational Films about Construction 

By the 1910s, a full-fledged movement for educational motion pictures, or 

more broadly, “visual instruction,” was underway in the United States. Although 

companies like American Mutoscope and Biograph Company had made educational 

films as early as 1902 for clients such as the U.S. Fisheries Commission and 

Department of Education, the movement in the teens was motivated by an explicit 

desire to prove the legitimacy of the medium for social uplift in the Progressive Era. 

With the support of film producers like Thomas Edison and Chicago-based producer 

and distributor George Kleine, educational motion pictures were embraced by 

theaters, by the U.S. government, and later by faculty in universities.173 The explicit 

educational function of these films meant that time and industrial processes – 

including building processes – were re-presented in structured narratives. 

The aims and scope of early educational film production was encapsulated in 

George Kleine’s 1910 Catalogue of Educational Motion Picture Films, the first catalog 

of educational motion pictures published in the United States.174 Kleine’s explicit goal 

 
173 American Mutoscope and Biograph Company, Picture Catalogue, 223; on the visual 

instruction movement in the 1910s, as well as the broader context of educational films in the 

United States, see Devin Orgeron, Marsha Orgeron, and Dan Streible, eds., Learning with the 

Lights off: Educational Film in the United States (New York: Oxford University Press, 2012). 
174 George Kleine, Catalogue of Educational Motion Picture Films (Chicago: George Kleine, 

1910); see also the expanded George Kleine, Catalogue of Educational Moving Pictures 

(Chicago: George Kleine, 1915). The work was inspired in part by Charles Urban in England, 

who had written similar catalogs a few years earlier; see Charles Urban, The Cinematograph 

in Science, Education, and Matters of State (London: Charles Urban, 1907); Charles Urban 

Trading Co. and Ltd., Urbanora the World’s Educator: Catalogue: Scientific and Educational 

Subjects (London: Charles Urban, 1908). 
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in creating the catalog was to present “An educational system by visualization.”175 In 

it, he comprehensively listed films by all producers on a variety of topics, which 

included agriculture, aeronautics, animal life, bacteriology, biography, biology, 

botany, entomology, ethnology, fisheries, geography, geology, history, industrial 

subjects, kindergarten studies, mining and metallurgy, microscopy, military, naval, 

natural history, ornithology, pathology, pisciculture, railroad, religion, scenic, topical, 

travel, and zoology.176 Construction and industrial assembly processes largely fit into 

the category of “industrial subjects.” 

During the 1910s, the construction films made for a do-it-yourself rural 

audience by the U.S. Department of Agriculture exemplify the evolution of the 

structure of educational films. The Department was an early adopter of visual 

instruction and the largest producer of motion pictures in the federal government 

during this period, creating films focused around industry, highway construction, and 

travelogues depicting natural resources in addition to agricultural tasks. The goal of 

the Department’s Educational Film Service was explicitly outreach-oriented, and their 

1920 bulletin notes that “the motion picture – yet in its infancy, but constituting one 

of the most important industries in the United States – is being used for better 

farming.” By 1920, the Department had made 460 reels on 112 agricultural subjects, 

and their bulletin claims that 700,000 people had seen their films in the past year 

 
175 Kleine, Catalogue of Educational Motion Picture Films, 5. 
176 Kleine, 2. 
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through screenings in such places as farm bureau meetings, home demonstrations, 

churches, and chambers of commerce.177 

It is not surprising that agricultural media would move into the realm of 

motion pictures, as textual do-it-yourself building guides had already begun pushing 

the limit of the book form in explaining how to build farm structures. In a 1914 

catalog for the James Manufacturing Company, for example, this maker of barn 

components used a heavily illustrated format, including still photographs of barns 

and mechanical elements, as well as many plans and elevations. The book in many 

ways follows the formula of Gilbreth publications and the Seamless advertisement – 

it opens with an image of the James plant in Elmira, New York, and then shows four 

progress photographs of the construction of a plank frame barn, along with clear 

textual instructions for how to build the structure (Figure 2.19).178 Recalling the 

Shawver guide to plank frame barn construction from 1904, the increased 

sophistication and temporal seriality of these instructions from ten years later is 

clearly visible. 

The earliest construction films made by the Department of Agriculture 

resemble American Mutoscope and Biograph Company actualities and industrial films 

in their presentation of construction processes. Gravel Road Construction (1915), for  

 
177 Fred W. Perkins and George R. Goergens, Motion Pictures of the U.S. Department of 

Agriculture: A List of Films and Their Uses (Washington, D.C.: U.S. Dept. of Agriculture, 1920), 

3. 
178 James Manufacturing Co., The James Way: A Book Showing How to Build and Equip a 

Practical up to Date Dairy Barn (Fort Atkinson, Wis.: James Manufacturing Co., 1914), 26–28. 
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Figure 2.19: James Manufacturing Co., The James Way: A Book Showing How to Build and 
Equip a Practical up to Date Dairy Barn (Fort Atkinson, Wis.: James Manufacturing Co., 1914). 
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example, shows construction work on the Virginia Post Road, with mule teams 

drawing carts of dirt and gravel, carts being loaded at a gravel pit, and a steam roller 

pressing gravel after it has been spread by workers. The film is shot with the camera 

at a distance at an oblique angle – set up for display but not close analysis of 

processes – like early construction actualities. Other Federal Extension Service films 

about roads showed testing by the Office of Public Roads, as in Cement and Concrete 

Tests (1915), in which engineers in a laboratory test concrete slabs for failure. As in 

American Mutoscope and Biograph Company’s Westinghouse films, the presence of 

experts is notable, and their measurements and oversight are key to the legitimacy of 

modern building materials and processes. 

Later films are more explicit in detailing the construction process than earlier 

ones, both through clear shots and sequential structure, as well as intertitles that 

explain each activity. In Mechanical Equipment Conserves Labor in Highway 

Construction (1919), the process of road-building is shown, including getting 

aggregate from railroad cars, mixing, placement on the road bed, and smoothing by 

mechanical pavers. Notably, the film was sponsored by Koehring Machine Company 

of Milwaukee, so it features their equipment and primarily functions as a display of 

technology. 

In the Department of Agriculture’s 1920 film Construction of a Wooden Hoop 

Silo, the process of building a silo is clearly demonstrated in how-to fashion, from 

beginning to completion (Figure 2.20). By the time this film was made, multi-shot film  
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Figure 2.20: Construction of a Wooden Hoop Silo (U.S. Department of Agriculture 
Educational Film Service, 1920). Records of the Extension Service, National Archives at 
College Park. 
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editing had increased in sophistication, and the process is parsed into steps, such as 

laying the foundation, erecting uprights, girdling wooden hoops onto the uprights, 

and setting doors, along with intertitles to explain. One could build a wooden hoop 

silo after watching this film. Furthermore, it fully conveys the temporal seriality of the 

building process, through the isolation of sequential tasks as moving image units 

separated by textual intertitles, paced in a way that facilitated teaching. 

This is consistent with contemporary advertisements for educational 

filmmakers, in which the utility of film in detailing construction processes is 

described. An advertisement for Leggett-Gruen Corporation Educational-Industrial 

Films in the industrial section of the first issue of Educational Film Magazine, for 

example, claims that “THE ENGINEERING FILM talks as no set of blue-prints ever did,” 

explaining, “It picturizes the progressive operations of construction work of similar 

character” (Figure 2.21). 

Importantly, the process of making construction films was parallel to the 

process of building itself. In the Leggett-Gruen advertisement, a heading states, 

“Planning and Building Industrial Films is Our Special Work.”179 In fact, making a 

construction film did entail planning and parsing the work into steps and often into 

discrete building parts. This was a visual language from industrial and factory 

processes, but it also related construction processes themselves, as modular and pre- 

  

 
179 “Leggett-Gruen Corporation Educational-Industrial Films,” Educational Film Magazine 1, 

no. 1 (January 1919): 29. 



 
 

137 

 
Figure 2.21: “Leggett-Gruen Corporation Educational-Industrial Films,” Educational Film 
Magazine 1, no. 1 (January 1919).
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cut systems matched up best with the intertitle and image formula. This is evident in 

the successful representation of wood frame barn construction in contrast to the 

concrete work shown in the early Department of Agriculture films. 

The Leggett-Gruen advertisement also shows the overlaps and ambiguities of 

industrial and educational films. In explaining the possible uses of the educational 

film, it notes, “It sells to Government Committees, Boards of Trade, and Chambers of 

Commerce as no abstract proposition can.”180 The dual purpose of instruction and 

sales would also be evident in films promoting pre-cut house-building construction 

processes in the 1910s. 

 

 

The Imaging and Promotion of Pre-Cut Building Systems 

From the beginning of factory-cut mail-order houses at the turn of the 

twentieth century, construction time was a key element of advertising. Sears, 

Roebuck, and Company claimed that building one of their mail-order Sears Modern 

Homes would take 90 days, while the North American Construction Company used 

the slogan “Built in a Day” to advertise their pre-cut mail-order Aladdin Houses.181 

The temporality and spatial coordination required for these construction systems 

were fully articulated in advertisements, as well as in motion pictures, during the 

1910s. 

 
180 “Leggett-Gruen Corporation Educational-Industrial Films.” 
181 North American Construction Co., Aladdin Houses: “Built in a Day,” Spring 1909, Catalog 

No. 19 (Bay City, Mich.: North American Construction Co., 1909). 
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Companies that made kit houses early in the century included Bennett Homes 

in Tonawanda, New York from 1902, the North American Construction Company 

(later Aladdin Homes) in Bay City, Michigan beginning in 1906, Gordon-Van Tine 

Homes in Davenport, Iowa beginning in 1907, Pacific Ready Cut Homes in Los Angeles 

and Sears Modern Homes in Chicago beginning in 1908, and Wardway Homes in 

Chicago beginning in 1910. By 1911, Frank Lloyd Wright had proposed his own pre-

cut housing system through his American System-Built Homes. 

Of these companies, Aladdin Homes, Sears Modern Homes, and Wardway 

Homes were the main competitors on the U.S. market, but only Aladdin provided 

pre-cut homes as opposed to providing house plans. Begun in 1906 by two brothers, 

Otto and William Sovereign, the company began manufacturing “knocked-down 

houses” – those that were pre-cut and ready to assemble upon receipt of shipment – 

based on the success of another Bay City, Michigan company, Brooks Boat 

Manufacturing Company, that had made “knock-down” boats since around 1902. The 

company began by selling boat houses, garages, and summer cottages, but almost 

immediately expanded into selling houses.182 

By 1910, Aladdin had rebranded their knocked-down houses as the “Readi-

Cut System,” and their advertising increasingly focused on processes of manufacture. 

In a section on machine work, their catalog explains that “The Aladdin System of 

 
182 See North American Construction Co., Aladdin Knocked-Down Houses (Bay City, Mich.: 

North American Construction Co., 1908); Scott M. Peters, “Piece by Piece: The Knock-down 

Boat-Building Industry in the Saginaw Valley,” Michigan History Magazine, 2015. 



 140 

Construction is Built on This Principle: Modern power-driven machines can do BETTER 

work at a lower cost than hand labor. Then every bit of work that CAN be done by 

machines SHOULD be so done.”183 The text notes that skyscraper frameworks are cut 

to fit by machines in steel mills, then marked and numbered for erection, and so is 

the lumber for an Aladdin house. Furthermore, Aladdin’s Readi-Cut System is 

compared to other pre-fabricated and modular systems, including the Pyramids of 

Egypt, Solomon’s Temple, Washington Monument, and Woolworth Building (Figure 

2.22).184 Other companies followed suit in marketing their selling house kits, 

including Sears, which began selling pre-cut houses in 1916, calling them “Already 

Cut Houses” and “Machine Made Houses.”185 

In some ways, these catalogs in the 1910s maintain continuity with the static 

inventories of turn-of-the-century builders’ guides and trade catalogs, in that they 

generally opened with a list of all pre-cut parts. Aladdin’s catalogs included a section 

entitled “The Aladdin House at a Glance,” a textual inventory of parts to be 

assembled.186 Sears Modern Homes catalogs included a visual inventory via an image 

of material specified.187 The emphasis in both cases was on the house made of 

exactly enough pieces – not too many or too few – and the efficiency it provided. The  

 
183 Aladdin Co., Aladdin Homes “Built in a Day” Catalog No. 29, 1917 (Bay City, Mich.: Aladdin 

Co., 1917), 3. 
184 Aladdin Co., 7. 
185 Roebuck and Company Sears, Modern Homes (Chicago: Sears, Roebuck and Co., 1916), 9–

12. 
186 Aladdin Co., Aladdin Homes “Built in a Day,” 2. 
187 Sears, Modern Homes. 
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Figure 2.22: Aladdin Co., Aladdin Homes “Built in a Day” Catalog No. 29, 1917 (Bay City, 
Mich.: Aladdin Co., 1917). 
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elimination of waste of materials was touted as a cost-saving mechanism and as 

evidence of the efficiency of Aladdin’s planning process.188 

 After this inventory, the Aladdin catalog described and illustrated the 

processes of design and manufacture. Waste-free efficiency was accomplished 

through Aladdin’s planning process, which was carried out by Aladdin’s Board of 

Seven, an expert board that included the Master Designer “for accuracy,” Master 

Builders “for practicability, strength, and structural harmony,” and Factory Experts 

“for elimination of waste, standardization of lengths, and economy of costs.”189 

Although the house designs presented are traditional, the Aladdin houses were on 

the cutting edge of contemporary building technology through their modern planning 

process. 

Aladdin catalogs then detailed the process of prefabricated house production 

“direct from the forest to the home,” which is explained in relation to raw materials 

sourcing, sawing and sanding processes, and the readiness of the parts for quick 

construction. 190 Sequences of illustrations and photographs lead the reader through 

the process of design and fabrication, imagery that was derived directly from 

industrial films and their depiction of work processes in sequential form, from raw 

materials to finished product. 

 
188 Aladdin Co., Aladdin Homes “Built in a Day,” 5–6. 
189 Aladdin Co., 4. 
190 Aladdin Co., 9. 
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 Promoting the same methods of prefabricated house planning and 

manufacturing, Ford Motor Company’s 1919 film Home Made: A Story of Ready-

Made House Building, is an industrial film wrapped in a fictional narrative. In Home 

Made, a couple decides to purchase a prefabricated house from Sterling Homes, 

another Bay City, Michigan-based company. They visit the Sterling office, where they 

see a room full of men planning homes, and then visit the mill. Following an intertitle 

stating “Logs today, homes tomorrow,” they see raw materials, and after another 

announcing “Now for the house the factory builds,” they see the process of 

manufacture, including cutting, drilling, gluing, and shipping (Figure 2.23). Once the 

process is complete, an intertitle instructs the viewer to “Watch it grow.” The days of 

a calendar are shown along with views of construction over the course of one week, 

after which the couple is married and drives away in a Ford with a “just married” sign 

(Figure 2.24). 

Seeing the potential for analyzing work processes, educating the masses, and 

promoting their products, Ford had created an educational film department in 1913, 

releasing their first film, How Henry Ford Makes One Thousand Cars A Day, in 1914. 

During the later 1910s, with a staff of over two dozen, they were one of the largest 

producers of film in the United States, creating thousands of motion pictures. At first, 

Ford produced short newsreels as part of the series "Ford Animated Weekly," which 

quickly evolved into the more structured content of educational films in the series 

"Ford Educational Weekly," started in 1916, that consisted largely of industrial films  
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Figure 2.23: Home Made: A Story of Ready-
Made House Building (Ford Motor Co., 1919). 
Ford Film Collection, National Archives at 
College Park. 
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Figure 2.24: Home Made: A Story of Ready-Made House Building (Ford Motor Co., 1919). 
Ford Film Collection, National Archives at College Park. 
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and travelogues. Until 1919, their films, a combination of self-promotion and a 

genuine interest on the part of Henry Ford in visual education, were provided free to 

theaters, and millions of people saw them.191 

Although prior to making Home Made Ford had created two films related to 

construction – River Rouge Plant Construction (1917) and Ford Construction Activities 

(1918) – the visual language from which Home Made drew was more related to its 

factory process films. Like earlier American Mutoscope and Biograph Company 

industrial films, Ford films featured machinery and workers at work, with the primary 

focus being mechanized processes. Most Ford industrial films, unsurprisingly, 

depicted the production of Ford products like automobiles or airplane parts for 

World War I, while others showed manufacturing processes for goods such as textiles 

or soap. By the late teens, Ford films had a fully developed narrative style, depicting 

the path of raw materials through the phases of fabrication to leaving the factory.  

In Home Made, Ford borrowed directly from the house kit catalogs of Sterling 

and other companies. For example, Ford used the main themes of the Sterling 

advertisements, including materials “straight from the forest,” the “Sterling System,” 

their “famous home-building mill,” and their “wonderful labor saving machinery” in 

 
191 After 1919, theaters were charged 25 cents to help with distribution cost, and the films 

section of Ford Motor Company continued until 1933. On Ford Motor Company’s film 

productions, see Lee Grieveson, “The Work of Film in the Age of Fordist Mechanization,” 

Cinema Journal 51, no. 3 (Spring 2012): 25–51; Phillip W. Stewart, “Henry Ford: Movie 

Mogul? A Titan of Industry Conquers Filmdom,” Prologue, Winter 2014, 6–12; Phillip W. 

Stewart, Henry Ford’s Moving Picture Show: An Investigator’s Guide to the Films Produced by 

the Ford Motor Company, Volume One: 1914-1920 (Crestview, Fla.: PMS Press, 2011). 
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the film.192 At the same time, Ford also used techniques from its own industrial films 

to produce a narrative of industrial house manufacturing that used detailed images 

of factory manufacturing processes presented as a sequence of clips.  

In choosing a fictional premise for the industrial film, Ford relied on the 

precedent set by the Department of Agriculture in developing fictional educational 

films for a female audience. This was true in their films about canning, as well as The 

Happier Way, a 1920 film about modernizing the rural home through indoor 

plumbing and household appliances. In the pre-cut house industry, Sterling Homes 

included “women advisers” as part of the planning process, and they advertised this 

in their catalog, addressing women as a key demographic for marketing their 

products.193 

 When considering these precedents and influences, Home Made can be seen 

as a construction of previous visual devices developed by the Ford Company, 

combined with those of house kit manufacturers. In turn, the house kit forms had 

been influenced by earlier industrial films and temporal representations of industrial 

processes in visual media by American Mutoscope and Biograph Company, Gilbreth, 

and others. Drawing from these, Ford constructed a narrative of pre-cut home 

planning and manufacturing packaged in a fictional story. 

 

 
192 International Mill and Timber Company, The Famous Fifty: Sterling System Built Homes 

(International Mill and Timber Co., 1915), 4–7. 
193 International Mill and Timber Company, 9. 
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Temporality and Seriality 

In One Week, a key early scene shows Keaton with the instruction manual for 

assembling the house, which he picks up and thumbs through like a flip book (Figure 

2.1). Keaton here literally puts the building instructions into motion via temporal 

seriality. Like Porter’s Building Made Easy, time and sequence, as well as the 

orchestration of building parts and processes, are parodied. Thus, not only were film 

and sequential print media used to instruct on methods and to promote fabrication 

and building processes; as in Porter’s Building Made Easy and Keaton’s One Week, 

comedic motion pictures were utilized to critique modern building, as well as the 

larger context of industrial mass production and capitalist rationalism, through 

parodies of the representation of time. 

In conclusion, industrial films and other contemporary examples of visual 

media focusing on building construction reveal the complicated relationships of serial 

production, prefabrication, construction systems, and temporality. Temporal visual 

media were used for analysis in order to facilitate efficient production, which led to 

standardization and the intensive planning of fabrication and construction processes, 

which were then re-presented in photography and film for education and promotion. 

Through this feedback loop of media and standardization, we see the regulation of 

component parts, work processes, and workers themselves as serial units in the 

system of production. 



 149 

These representations of construction at the turn of the twentieth century 

are significant because they show the ways in which building processes were based 

on their conceptualization through sequential visual media. Modern fabrication 

systems were predicated of course on new technologies for construction, but they 

also relied on media through which to analyze and design construction processes 

themselves, as well as instruct on how to build. Bricklaying and pre-cut structures –

construction systems that are themselves serial in their production and building 

methods – lent themselves especially well to representation and promotion through 

temporal seriality. 

 Moreover, the process of “building” an industrial, instructional, or 

promotional film required the conceptual process of the disassembly and reassembly 

of construction processes. Like the serial fabrication of building elements, time itself 

was parsed into units at this intersection of Fordism and Taylorism. Once processes 

were deconstructed into serial units, they could be reconstructed into film and other 

temporal visual media. In that sense, construction films were “knock down” films, 

and conversely, the building processes themselves possessed temporal seriality. As 

building systems became more serial, so did media for representing them, and vice 

versa. 
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CHAPTER 3 

 

ARCHIVAL SERIALITY: 

MOTION STUDY, SPATIOTEMPORAL DATA, AND THE DESIGN OF MOVEMENT 

 

 In 1912, industrial management experts Frank and Lillian Gilbreth received 

their most important commission to date. Hired by the managers of an industrial 

wire manufacturer in Providence, Rhode Island, they were asked to consult on the 

efficiency of work processes in the nearly fifty-year-old factory building of the New 

England Butt Company. The consultants extensively documented interiors in 

photographs, stereographs, and stereochronocyclegraphs, and for the first time, they 

recorded motion pictures to aid in their research (Figures 3.1-3.3). 

The results of their process included three-dimensional route models 

mapping workers’ movements for each floor of the building, as well as wire models 

to demonstrate ideal motions for performing work activities (Figures 3.4-3.5). The 

plan of the existing factory building, designed by local architect Spencer P. Read in 

1865, became a receptacle for the Gilbreths’ arrangement of spaces into functional 

zones and the development of routing and working processes in the factory. 

The Gilbreths’ work in Providence was an immediate sensation in the 

industrial press, with special attention focused on their use of film to analyze  
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Figure 3.1: Frank and Lillian Gilbreth, 
Arrangement of parts, base group, New 
England Butt Co., 1913. Frank B. Gilbreth 
Motion Study Photographs, Kheel Center for 
Labor-Management Documentation and 
Archives, Martin P. Catherwood Library, 
Cornell University. 

 

 
Figure 3.2: Frank and Lillian Gilbreth, Stereo 
motion orbit, New England Butt Co., 1913. 
Frank B. Gilbreth Motion Study Photographs, 
Kheel Center for Labor-Management 
Documentation and Archives, Martin P. 
Catherwood Library, Cornell University. 
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Figure 3.3: Frank and Lillian Gilbreth, Assembling base group, Whittaker’s method, New 
England Butt Co., 1912. Frank and Lillian Gilbreth Collection, Archives Center, National 
Museum of American History, Smithsonian Institution. 
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Figure 3.4: Frank and Lillian Gilbreth, Route model, New England 
Butt Co., 1912. Frank and Lillian Gilbreth Collection, Archives Center, 
National Museum of American History, Smithsonian Institution. 

 

 
Figure 3.5: Frank and Lillian Gilbreth, Wire models, New England 
Butt Co., 1912. Frank and Lillian Gilbreth Collection, Archives Center, 
National Museum of American History, Smithsonian Institution.
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workers’ movements.194 This was a turning point for the Gilbreths – Frank, a former 

bricklayer and general contractor, was working in collaboration with his wife Lillian, 

who had a doctoral degree in psychology, and this project would allow them to 

rededicate their careers to industrial management. During the success that followed 

throughout the teens, the Gilbreths consulted for some of the most prominent and 

innovative companies of the day, such as Remington Typewriter Company, Sears and 

Roebuck, National Cash Register, and Eastman Kodak, attaining a far-reaching 

influence in the world of scientific management. 

While Frederick Winslow Taylor’s work had focused on time study and speed, 

the Gilbreths’ work in the 1910s emphasized motion study and spatial efficiency, and 

their contribution to this movement was based largely around their use and 

development of two- and three-dimensional media for registering and representing 

spaces and motions. Sigfried Giedion was fascinated with the “graphical 

representation of movement” in the Gilbreths’ stereochronocyclegraphs and wire 

models, writing about them in conjunction with Étienne Jules Marey and Eadweard 

Muybridge, as well as Wassily Kandinsky and Paul Klee, in Mechanization Takes 

Command (Figure 3.6). For Giedion, the Gilbreths’ measurement and visualization of 

motion fit within the larger historical trajectory of mechanization and rationalization,  

  

 
194 “Micro-Motion Study: A New Development in the Art of Time Study,” Industrial 

Engineering and the Engineering Digest 13, no. 1 (January 1913): 1–4; “Micro-Motion Study: 

A New Development in Efficiency Engineering,” Scientific American 108, no. 4 (January 25, 

1913): 84. 
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Figure 3.6: Sigfried Giedion, Mechanization Takes Command: A Contribution to Anonymous 
History (New York: Oxford University Press, 1948). 
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and he characterized the 1910s as a period in which movement was dissected into 

phases, before movement was made into an object of expression in the 1920s, and 

motion forms became a pictorial language in the 1930s.195 

Equally significant, the Gilbreths’ dissection of motion in the factory required 

nothing less than the dissection of film itself into serial units, ones that could be 

collected, analyzed, and repurposed. In his 1911 The Principles of Scientific 

Management, Taylor stated, “The managers assume…the burden of gathering 

together all of the traditional knowledge which in the past has been possessed by the 

workmen and then of classifying, tabulating, and reducing this knowledge to rules, 

laws, and formulae which are immensely helpful to the workmen in doing their daily 

work.”196 In order to do so, the Gilbreths collected voluminous visual data for 

interpretation, requiring them to manage and classify vast amounts of information in 

order to derive laws. As a result, the Gilbreths’ work can also be contextualized 

within the growth of systematic information management, as their approaches 

placed them on the cutting edge of information technology in the 1910s. 

As Zeynep Çelik Alexander has shown, the developing information culture of 

the turn of the century manifested in both bureaucratic office regimes and the 

development of related spaces.197 In the case of the Gilbreths, their entire research 

 
195 Giedion, Mechanization Takes Command: A Contribution to Anonymous History, 17–30, 

96–127. 
196 Taylor, The Principles of Scientific Management, 15. 
197 Alexander discusses the use of paperwork and filing systems as a form of data 

management that corresponded to modular desks and office equipment in Frank Lloyd 

Wright’s Larking Building in Buffalo in Zeynep Çelik Alexander, “The Larkin’s Technologies of 
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agenda and consulting practice was based around developing an extensive media and 

information system that encompassed human movement and the design of spaces 

and objects. Furthermore, their system was deployed serially across the United 

States in the offices and factories in which they consulted. 

In this chapter, I discuss the Gilbreths’ methods and output as examples of 

archival seriality, which I define as based on theories of information organization of 

the period.198 As Elaine Svenonius has written, modern information management 

from the nineteenth century to the present – including both analog and digital 

technologies – is based on ideas of systems philosophy, the philosophy of science, 

and language philosophy.199 In systems philosophy, phenomena are viewed in terms 

of their organization and structure, based on the belief that general principles 

underlie all phenomena, and thus an object is studied as a system whose various 

parts are integrated into a coherent whole. Charles A. Cutter, the great “library 

systematizer,” introduced these ideas to information science in 1876.200 In logical 

 
Trust,” Journal of the Society of Architectural Historians 77, no. 3 (September 2018): 300–

318. 
198 I am using my own definition of “archival seriality.” The term has previously been used in 

the title of Ann Garascia, “Disjecta Membra: The Archival Seriality of Cecilia Glaisher’s Nature 

Printed (1857),” Nineteenth-Century Contexts 40, no. 5 (December 1, 2018): 487–507, 

https://doi.org/10.1080/08905495.2018.1516963. Here, Garascia addresses the nature of 

scientific archives in a study of fern collecting in the mid-nineteenth century. 
199 Elaine Svenonius, The Intellectual Foundation of Information Organization (Cambridge, 

Mass.: MIT Press, 2000), 3–6. 
200 Charles A. Cutter, Rules for a Printed Dictionary Catalogue (Washington, D.C.: Govt. 

Printing Office, 1876); Charles A. Cutter, Rules for a Dictionary Catalog, 4th ed., rewritten. 

(Washington, D.C.: Govt. Printing Office, 1904); Svenonius, The Intellectual Foundation of 

Information Organization, 4. 
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positivism, the dominant philosophy of science in the early twentieth century, 

verifiability is the basis of scientific study, meaning propositions must have elements 

that can be interpreted as variables that allow for empirical observation and 

quantification. The aim in such studies is the derivation of laws from verified high 

level generalizations about the objects of study. Finally, organizing information is a 

particular kind of language use, and logical positivism and its verifiability are 

fundamentally linguistic principles. Julius Otto Kaiser first presented this idea in 

Systematic Indexing of 1911, in which simple terms were classed into semantic 

categories, and compound terms were built using syntax rules defined with respect 

to those categories.201 

Through this lens, I discuss the Gilbreth’s motion studies, in which filmic 

images were reordered temporally and spatially, classified, arranged, and interpreted 

in order to map processes and derive standards for movements in space. The 

Gilbreths’ work was based on archival seriality in that it relied on a systems-based 

approach to studying motion through the analysis of the whole, logical positivism, 

and the derivation of laws. The media system they created – involving film, 

photography, charts, models, and plans – led directly to a system of laws of motion 

based on a classificatory and taxonomic approach. This comprises seriality in part 

because of the visual and replicative technologies involved, but also because it 

 
201 J. Kaiser, Systematic Indexing. (London: Pitman, 1911); J. Kaiser, Card System at the Office. 

(London: McCorquodale, 1908); Svenonius, The Intellectual Foundation of Information 

Organization, 4–6. 
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requires thinking about the collection of images and data as a whole, as well as the 

ways in which they are linked. 

Although several architectural historians have discussed the Gilbreths’ studies 

in relation to principles of scientific management, they have not done so in detail, 

nor have they fully addressed the role of media in their development of spatial 

principles, models, and diagrams.202 In particular, the Gilbreths’ methods relate 

closely to the research studies conducted by domestic scientists in the early 1910s, 

who focused on creating kitchen plans made by mapping bodily movement through 

space.203 The Gilbreths shared with early home economists an ideological foundation 

in scientific management, as well as a similar approach to data collection and the 

goal of producing efficient movements and spaces in which to perform work. Their 

work, however, diverges from domestic science in the centrality of visual media to 

their approach for developing standards. 

 
202 See Giedion, Mechanization Takes Command: A Contribution to Anonymous History; 

Donald Albrecht and Chrysanthe B. Broikos, eds., On the Job: Design and the American Office 

(New York: Princeton Architectural Press; National Building Museum, 2000); and Pai, The 
Portfolio and the Diagram. 
203 For mention of these domestic science studies, see Gwendolyn Wright, Moralism and the 

Model Home: Domestic Architecture and Cultural Conflict in Chicago, 1873-1913 (Chicago: 

University of Chicago Press, 1980); Dolores Hayden, The Grand Domestic Revolution: A 

History of Feminist Designs for American Homes, Neighborhoods, and Cities (Cambridge, 

Mass.: MIT Press, 1981); Gwendolyn Wright, Building the Dream: A Social History of Housing 

in America (New York: Pantheon Books, 1981); Ellen Lupton, The Bathroom, the Kitchen, and 

the Aesthetics of Waste: A Process of Elimination (Cambridge, Mass.: MIT List Visual Arts 

Center, 1992); on these ideas translated into the Frankfurt Kitchen, see Susan R. Henderson, 

“A Revolution in the Women’s Sphere: Grete Lihotzky and the Frankfurt Kitchen,” in 

Architecture and Feminism, ed. Debra Coleman, Elizabeth Danze, and Carol Henderson (New 

York: Princeton Architectural Press, 1996), 221–53. 
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In looking more closely at the Gilbreths’ methods of utilizing the visual data of 

photography and film during the 1910s, this chapter demonstrates the role of 

archival seriality within an investigative method that that was used for tracing 

workers’ movement through space. Further, it shows how research that depended 

on the use of serial media and applied scientific methods led to new practices and 

standards for spatial planning via functional arrangements and the zoning of 

productive activities. This will illuminate the ways in which ideas of efficiency and 

new spatiotemporal diagramming techniques operated at multiple scales of the 

body, the factory, the house, and the city. 

 

Motion Study in Still and Moving Images 

The Gilbreths published Motion Study, a Method for Increasing the Efficiency 

of the Workman in 1911, the same year that both Taylor and Kaiser published their 

seminal works. Although Lillian was an integral part of the Gilbreths’ work in the 

1910s, this book is attributed only to Frank, as was the name of their consulting 

business, and it can be difficult at times to discern who was responsible for which 

innovation. In his earlier work, Bricklaying System, Frank had included a section on 

motion study, providing step by step instructions for bricklaying, including tables that 

provided directions and included the number of motions per brick for the right and 

wrong ways to perform the work.204 With the publication of Motion Study, the 

 
204 Gilbreth, Bricklaying System, 148–51. 
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Gilbreths fully shifted the focus of their efficiency studies to analyzing economy of 

effort in movement. The book was significant in laying out the principles of motion 

study, as well as a framework for the use of images as research data. 

In this work, the Gilbreths defined the purpose of motion study as “to find 

and perpetuate the scheme of perfection,” describing three phases in its 

development: 

Discovering and classifying the best practice. 

Deducing the laws. 

Appling the laws to standardize practice, either for the purpose of increasing 

output or decreasing hours of labor, or both.205 

 

They noted that the present state of motion study was the first stage, “the stage of 

analysis,” and the Gilbreths would work toward the second and third steps 

throughout the 1910s, attempting to deduce laws based on their recorded 

observations. This would culminate in the ultimate achievement: “The final results 

will be standards.”206 

In this work, they also explained their ideas on the importance of visual media 

to motion study, and they included the same photographic sequences of images used 

in Bricklaying System.207 On the purposes of media, they wrote, “The stereoscopic 

camera and stereoscope, the motion picture machines, and the stereopticon enable 

 
205 Frank B. Gilbreth, Motion Study, a Method for Increasing the Efficiency of the Workman 

(New York: D. Van Nostrand Co., 1911), v. 
206 Gilbreth, 5. 
207 Gilbreth, 103–6. 
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us to observe, record, and teach as one never could in the past.”208 These three 

discrete functions played out in the Gilbreths’ research processes over the next 

decade. 

 The Gilbreths began each consulting job by conducting a survey of factory 

spaces and equipment, and their entire process was built around observation 

through media. As they developed new visual and analytic techniques for registering 

movement and processes, they did so using methods in keeping with their 

fundamental interest in three-dimensionality and space. In stereographs, the 

Gilbreths documented factory interiors, showing the layout of machinery and the 

storage of tools, materials, and assembly parts, capturing each industrial building in 

hundreds of images (Figure 3.7). The office spaces were recorded in stereographs of 

the arrangement of desks, items on desks, and the inside of drawers. More than just 

visual surveys, these were examinations of the spatial organization of the factory, its 

contents, and its processes. Enabled by the medium of stereography, these images 

were used to assess the arrangement of factory operations in three dimensions. 

 Once the entire industrial space was documented and assessed, the Gilbreths 

moved on to the visual study of individual work processes. They did so first through 

“stereochronocyclegraphs,” a photographic technique they developed for the 

registration of movement in space. These were created by attaching a flashing light 

to a worker’s fingers while completing a task and capturing the image in slow  

 
208 Gilbreth, 103. 
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Figure 3.7: Frank and Lillian Gilbreth, Factory interiors, ca. 1913. Frank and Lillian Gilbreth 
Collection, Archives Center, National Museum of American History, Smithsonian Institution. 
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Figure 3.8: Frank and Lillian Gilbreth, Stereochronocyclegraph, ca. 1915. Frank B. Gilbreth 
Motion Study Photographs, Kheel Center for Labor-Management Documentation and 
Archives, Martin P. Catherwood Library, Cornell University. 
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Figure 3.9: Frank and Lillian Gilbreth, Stereochronocyclegraphs of a golf swing, ca. 1915. 
Frank B. Gilbreth Motion Study Photographs, Kheel Center for Labor-Management 
Documentation and Archives, Martin P. Catherwood Library, Cornell University. 
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exposure photography in front of a 4-inch grid to provide spatial measurements 

(Figure 3.8). When shot with the lights out, only the path of movement was captured 

on film; when shot with the lights on, the graph pattern was visible and could be 

used for measurement (Figure 3.9). 

Although these visualizations resemble some of Étienne-Jules Marey’s studies 

from the 1870s-1890s, the Gilbreths were apparently unaware of his work and 

devised their system independently. Frank was disappointed when he learned of 

Marey around 1914, writing in his notes that he wished Marey had not been born.209 

In fact, the Gilbreths’ work differs from precedents such as Marey and Muybridge in 

that their stereochronocyclegraph studies were not composites of multiple 

exposures, but rather single long exposures. The aim of their photographs was to 

register the path of movement rather than human (or animal) physiology itself.210 

 
209 “Motion Study, ca. 1914-1921” (October 10, 1914), box 52, folder 0324-2A, Frank and 

Lillian Gilbreth Library of Management Research and Professional papers, Purdue University 

Archives and Special Collections. 
210 On the background of Taylorism, Muybridge, Marey, and industrial culture as it 

intersected with photography, see Elspeth H. Brown, The Corporate Eye: Photography and 

the Rationalization of American Commercial Culture, 1884-1929 (Baltimore: Johns Hopkins 

University Press, 2005); see also Elspeth H. Brown, “The Prosthetics of Management: Motion 

Study, Photography, and the Industrialized Body in World War I America,” in Artifical Parts, 

Practical Lives, by Katherine Ott, David Serlin, and Stephen Minm (New York: New York 

University Press, 2002), 249–81; on Marey, see Marta Braun, Picturing Time: The Work of 

Etienne-Jules Marey (1830-1904) (Chicago: University of Chicago Press, 1992); on Muybridge, 

see Phillip Prodger, Time Stands Still: Muybridge and the Instantaneous Photography 

Movement (New York: Iris and B. Gerald Cantor Center for Visual Arts at Stanford University 

in association with Oxford University Press, 2003); on the broader context of such work, see 

Anson Rabinbach, The Human Motor: Energy, Fatigue, and the Origins of Modernity (New 

York: Basic Books, 1990). 
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Beginning in 1912 with their work consulting for the New England Butt 

Company, the Gilbreths began to use motion pictures in their studies. Staged the 

same way as the stereochronocyclegraphs – with the key addition of a chronometer 

– the aim of the films was to provide another tool for the analysis of efficient motion. 

The subjects were the same as those depicted in still photographic formats, but the 

motion of film allowed for the full capture of movement, and the chronometer 

enabled the recording of time. 

While stereochronocyclegraphs were used to render visible the invisible 

traces of motion, the Gilbreths used film to capture the minute nuances of workers’ 

bodily movements. They called their research films “micromotion strips,” and in 

order to fully observe individual motions, they studied single frames with 

stereoscopes and microscopes so that they could see the reading on the 

chronometer and dissect motions into phases (Figures 3.10-3.11). 

Using the Gilbreths’ technique, individual frames – still images, not moving – 

were analyzed and compared, as film was conceived as a means to rapidly capture 

still data that was used for observation. The Gilbreths’ technique thus inverted the 

way we tend to think about still and moving images: stereochronocyclegraphs – still 

images – were used to show motion, while films – moving images – were used to 

capture single spatial moments and to measure time. 

After a December 1912 presentation on the Gilbreths’ use of motion pictures 

at the meeting of American Society of Mechanical Engineers by John G. Aldrich of the  
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Figure 3.10: Frank and Lillian Gilbreth, 
Micromotion strip of shoe 
manufacturing, ca. 1915. Frank and 
Lillian Gilbreth Library of 
Management Research and 
Professional Papers, Purdue 
University Libraries, Virginia Kelly 
Karnes Archives and Special 
Collections Research Center. 
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Figure 3.11: Frank B. Gilbreth viewing stereo micromotion strip through stereoscope, ca. 
1912-1914. Frank and Lillian Gilbreth Library of Management Research and Professional 
Papers, Purdue University Libraries, Virginia Kelly Karnes Archives and Special Collections 
Research Center. 
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Figure 3.12: “Micro-Motion Study: A New Development in Efficiency Engineering,” 
Scientific American 108, no. 4 (January 25, 1913).
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New England Butt Co. and Robert Thurston Kent, editor of Industrial Engineering, 

their work immediately received a considerable amount of press in industry journals. 

In January 1913, Industrial Engineering called the use of film a “truly sensational 

development in Scientific Management” as it elaborated on the techniques used.211 

That same month, the Gilbreths’ process was thoroughly described and illustrated in 

Scientific American (Figure 3.12), and the publicity continued in numerous 

publications throughout the 1910s.212 

The Scientific American article about the micro-motion process reinforced 

both the importance of the chronometer and of viewing film as still images. It 

explained, “In studying the motions required to assemble a machine, for example, 

the chronometer plays as important a part as the object studied. It appears 

prominently in every one of the hundreds of pictures taken by the moving picture 

machine.”213 The chronometer – an instrument used primarily for measuring time in 

marine navigation, astronomical observations, and railroad management – provided 

a precise reading of time documented alongside a particular motion. Significantly, 

the passage thus indicates that each image was regarded as an independent unit, a 

moment in time as recorded and frozen in motion pictures. 

 
211 “Micro-Motion Study: A New Development in the Art of Time Study,” 1. 
212 “Micro-Motion Study: A New Development in Efficiency Engineering”; “Many Inventions: 

The ‘Movie’ and Shop Efficiency,” Outlook, March 29, 1913; “Speeding Up Labor by 

‘Movies,’” Current Opinion, September 1913; Reginald Townsend, “The Magic of Motion 

Study,” The World’s Work 32 (1916): 321–36. 
213 “Micro-Motion Study: A New Development in Efficiency Engineering,” 84. 
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This brings to the surface questions that were circulating about the 

perception of motion and the medium of film at the beginning of the twentieth 

century. Henri Bergson, notably, had written about the tension between still and 

moving images in perceiving time and movement in a section of his 1907 work 

Creative Evolution entitled “The Cinematographical Mechanism of Thought and the 

Mechanistic Illusion,” using Zeno’s paradox and the cinema as metaphors for human 

perception.214 As Jonathan Crary has elucidated, this fundamental question of the 

visual perception of movement had been the subject of study in philosophy, science, 

and art throughout the nineteenth century, paralleling the development of pre-

cinematic technologies and parlor entertainments.215 For Bergson at the turn of the 

century, as well as later theorists such as Deleuze – who would adamantly dispute 

the model of thinking about cinema as a series of frozen moments in time, except in 

the case of early films – cinema became a lens through which to understand 

perceptual experience.216 

 
214 Bergson, Creative Evolution, 304–10; on Bergson and cinema, see Tom Gunning, 

“Animation and Alienation: Bergson’s Critique of the Cinématographe and the Paradox of 

Mechanical Motion,” The Moving Image: The Journal of the Association of Moving Image 

Archivists 14, no. 1 (April 2014): 1–9, https://doi.org/10.5749/movingimage.14.1.0001; and 

Doane, The Emergence of Cinematic Time. 
215 On vision, visual entertainments, and the observer in the nineteenth century, see Crary, 

Techniques of the Observer; and Crary, Suspensions of Perception; for another early study of 

pre-cinematic technologies, see C.W. Ceram, Archaeology of the Cinema (New York: 

Harcourt, Brace, and World, 1965). 
216 Deleuze, Cinema 1: The Movement-Image, 24. Recent theoretical analysis of these ideas is 

voluminous. For an overview, see Laurent Guido and Oliver Lugon, eds., Between Still and 

Moving Images (New Barnet, U.K.: John Libbey Publishing Ltd., 2012); specifically, see Tom 

Gunning, “The ‘Arrested’ Instant: Between Stillness and Motion,” in Between Still and Moving 

Images, ed. Laurent Guido and Oliver Lugon (New Barnet, U.K.: John Libbey Publishing Ltd., 
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For the Gilbreths, however, questions of perception were not the aim of their 

study nor were they relevant inquiries within the context of their research. Their 

interest in and use of film is best understood within the context of industrial 

management and psychology of the 1910s, exemplified by Lillian M. Gilbreth herself, 

who penned numerous works on this topic.217 Among this milieu was Hugo 

Münsterberg, a psychologist who wrote not only about industrial efficiency, but also, 

in 1916, the first theoretical work on cinema.218 In The Photoplay: A Psychological 

Study, Münsterberg addressed “the means by which the photoplay influences the 

mind of the spectator” through depth and movement, attention, memory and 

imagination, and emotions, before assessing the status of fictional films as a work of 

art.219 

 Like Münsterberg, the Gilbreths saw the potential of film for capturing and 

representing motion and depth, as well as influencing the viewer, which would play a 

large part in the later educational uses of their films. Unlike Münsterberg, though, 

who was fascinated with the illusory power of cinema, the Gilbreths were primarily 

interested in film as a scientific mechanism that registered information about motion 

 
2012), 23–31; and Maria Tortajada, “Photography/Cinema: Complementary Paradigms in the 

Early Twentieth Century,” in Between Still and Moving Images, ed. Laurent Guido and Oliver 

Lugon (New Barnet, U.K.: John Libbey Publishing Ltd., 2012), 33–46. 
217 See Lillian Moller Gilbreth, The Psychology of Management: The Function of the Mind in 

Determining, Teaching and Installing Methods of Least Waste (New York: Sturgis and Walton 

Co., 1914). 
218 Hugo Münsterberg, The Photoplay: A Psychological Study (New York: D. Appleton and Co., 

1916); Hugo Münsterberg, Psychology and Industrial Efficiency (Boston: Houghton Mifflin 

Co., 1913). 
219 Münsterberg, The Photoplay, 43–130. 
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and time. Most importantly for the Gilbreths, cinema functioned as a practical tool 

with which they could rapidly capture large quantities of still images to be used as 

spatiotemporal research data. 

Since the Gilbreths believed that all motions across trades and disciplines 

were based on one set of fundamental principles of efficiency of motion, they set out 

to record as many experts and champions as possible. They did independent research 

by recording the fastest typist in the world, an expert bricklayer, a well-known 

baseball pitcher, and a champion fencer. In their consulting work, subjects included 

light assembly, packing, stacking, and later car assembly, as well as work typically 

performed by women, such as sewing, folding handkerchiefs, and rubber stamping in 

an office. During World War I, the Gilbreths studied gun assembly for the military. 

This carried over into their personal lives, where Frank Gilbreth took notes on his 

own routines in grooming and dressing for the day.220 

The Gilbreths were particularly fascinated with two tasks – surgery and 

typing, and Frank wrote in his notes, “The two ends and the middle of motion study: 

the Surgeon, the Bricklayer, and the typist.”221 The interest with surgery stemmed 

from the fact that surgeons were trained to perform work in the most efficient 

manner with the most efficient movements. With regard to typing, Frank was 

 
220 Frank and Lillian Gilbreth Library of Management Research and Professional Papers, 

Purdue University Archives and Special Collections; Frank and Lillian Gilbreth Papers, Purdue 

University Archives and Special Collections. 
221 “Motion Study” index card (undated), box 193, drawer “F.B.G. Looseleaf Notes A to N,” 

Frank and Lillian Gilbreth Library of Management Research and Professional Papers, Purdue 

University Archives and Special Collections. 
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fascinated with the instrument and felt that these comprised his best studies, 

writing, “the typewriter is the best thing yet done, better than even the brick.”222 The 

Gilbreths were thus not only fascinated with the efficiency of human movement, but 

also the serial technologies which enabled it, as well as the interaction between the 

two, exemplified by bricklaying. 

During the early 1910s, they sought to compile enough information that they 

could study the commonalities among motions and develop standards for all human 

motion. As a result of these studies, combined with their paid consulting work, the 

Gilbreths amassed a large collection of visual images to be used in their research. 

 

Routing and Movement in the Plan 

Despite all of the media at their disposal for analyzing motion, the Gilbreths’ 

first step at each consulting site was the creation of a floor plan and the analysis of 

“routing” in the work space. During the late nineteenth and early twentieth century, 

“routing” was a term used to describe shipping for manufacturing, as well as railway 

routes, and it was used to refer to the movement of goods within factories in 

 
222 “Motion Study Summer School” index card (undated), box 193, drawer “F.B.G. Looseleaf 

Notes A to N,” Frank and Lillian Gilbreth Library of Management Research and Professional 

Papers, Purdue University Archives and Special Collections. On the segmentation of textual 

media in the typewriter, see Friedrich A. Kittler, Gramophone, Film, Typewriter, trans. 

Geoffrey Winthrop-Young and Michael Wutz (Stanford, Calif.: Stanford University Press, 

1999). 



 176 

Taylorist approaches to shop management.223 Thus, within scientific management, 

the diagrammatic approach to the plan was an important tool for evaluating the 

efficiency of work spaces.224 For the Gilbreths, who were interested in both the 

movement of workers and materials, the plan was a means of data collection and a 

means through which the arrangement of spaces was determined. Importantly, they 

saw the development of routing as functioning at the multiple scales of the body, the 

factory, and beyond. 

Frank Gilbreth had begun to elucidate his ideas on the layout of work sites in 

his early works on construction. His publicity pamphlets for his contracting firm, for 

example, included axonometric images of his workshop in Medford, Massachusetts, 

along with a description of the functions of each of the seven buildings and notes 

about the proximity of the Mystic River and Boston and Maine Railroad for 

transport.225 This was similar to contemporary factory design and management 

guides of the period, which typically began with a discussion of plant siting and layout 

based on the transportation of materials to, from, and through the buildings, and 

they included site plans showing the ideal placement of railway lines and water 

transportation.226 

 
223 See, for example, “Routing of Lumber Shipments,” The Timberman 17, no. 15 (October 13, 

1894): 7; F.E. R., “A Simple Routing System,” Machinery, May 1911, 706; “Shop Scheduling 

and Routing System,” American Engineer: The Railway Mechanical Monthly, October 1912. 
224 On scientific management and the discourse of the diagram, see Pai, The Portfolio and the 

Diagram. 
225 Gilbreth, Frank B. Gilbreth, General Contractor, 29; Gilbreth, Rapid Construction, 11. 
226 See, for example, Charles Oscar Eugene Perrigo, Modern Machine Shop Construction, 

Equipment and Management (New York: N.W. Henley Publishing Co., 1906); Henry Grattan 
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Gilbreth, though, dove into the detailed analysis of routing systems in his 

research and subsequent writings. He did extensive research on transportation 

methods, as evidenced by the pamphlets for ramps, belts, pneumatic tubes, gravity 

conveyors, carts, and other means of factory conveyance that he collected.227 In 

Bricklaying System, he included a chapter on “Routing of Materials,” which focused 

on how to transport materials around building sites, stating that “the transportation 

devices and apparatus to be used should be the subject of study while the plans are 

being drawn.”228 He used photographs to show an example of an eight acre 

construction site at which routing from the railroad tracks to the workman was 

thoroughly designed. 

Frank’s interest in the plan is also visible in his early construction books. In 

illustrating the methods of his best workers in Bricklaying System, Gilbreth included 

plans showing the path of workers in picking up and laying bricks.229 Footprints show 

the steps of the worker, and dotted lines indicate the movement and direction of 

bricks (Figure 3.13). These images, combined with the textual instructions, show how 

Gilbreth sought to develop a visual language for conveying motion, space, and the 

passage of time in the plan. In their consulting work in the 1910s, the Gilbreths  

 
Tyrrell, A Treatise on the Design and Construction of Mill Buildings and Other Industrial Plants 

(Chicago: Myron C. Clarke Publishing Co., 1911); also see Betsy H. Bradley, The Works: The 

Industrial Architecture of the United States (New York: Oxford University Press, 1999). 
227 Clippings on factory transportation methods (ca. 1912-1915), box 34, folder 0234, Frank 

and Lillian Gilbreth Library of Management Research and Professional Papers, Purdue 

University Archives and Special Collections. 
228 Gilbreth, Bricklaying System, 28. 
229 Gilbreth, 153–54. 
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Figure 3.13: Plan demonstrating bricklaying, Frank B. Gilbreth, Bricklaying System (New York: 
Myron C. Clark Publishing Co., 1909). 
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moved back and forth between these scales of factory space, the movement of 

goods, and worker movement in studying motion. 

Beginning at the level of the entire factory, the Gilbreths sought to render 

visible motion in space. They created “route models,” consisting of enlarged floor 

plans, with color-coded “path strings” attached by tacks to show the paths of 

movement of people and goods. The Gilbreths used these models to study 

movement, to develop spatial practices in the building, and to propose new 

functional layouts, devised by finding the routes which used the shortest length of 

string (Figure 3.14). As described in contemporary press coverage of the Gilbreth’s 

work at New England Butt Company, “Waste motions, caused through the 

inconvenient situation of the various departments through which a given piece of 

machinery must pass, were thus clearly outlined. Then began the work of shortening 

the strings, or in other words, arranging the departments in the natural order of the 

material’s progress.”230 In addition, the Gilbreths created “block models” to show the 

massing of buildings as a tool for discussing spaces with employees and managers 

who could not read plans (Figure 3.15).231 

 Film also aided in developing routing schemes through the analysis of 

particular actions. At the New England Butt Company, the Gilbreths studied the  

  

 
230 “Speeding Up Labor by ‘Movies.’” 
231 “Industrial Management – Administration” files (ca. 1916-1922), box 17, folder 0051, 

Frank and Lillian Gilbreth Library of Management Research and Professional Papers, Purdue 

University Archives and Special Collections. 
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Figure 3.14: Frank and Lillian Gilbreth, Route model, 1919. Frank and Lillian Gilbreth 
Collection, Archives Center, National Museum of American History, Smithsonian Institution. 

 
 

 
Figure 3.15: Frank and Lillian Gilbreth, Block model, ca. 1914. Frank and Lillian Gilbreth 
Collection, Archives Center, National Museum of American History, Smithsonian Institution. 



 181 

assembly of a wire braiding machine with motion pictures, learning that the worker 

was spending too much time retrieving items to assemble. As a result, they designed 

a “packet,” a frame with hooks laid out with numbers, so that another employee 

could receive parts from elsewhere in the factory and place them on the frame in 

order. Through this method, the time to assemble the machine was reduced to less 

than a quarter of the previous time. In addition, the Gilbreths analyzed film of the 

process of handling incoming coal and outgoing ashes, and by designing a new route, 

this path was reduced by seventy five percent.232 Thus, their analysis of films led not 

only to improvements in individual motions, but also in the movement of materials 

throughout the factory. 

One of the most complicated routing schemes devised by the Gilbreths was 

for the Pierce Arrow automobile factory in Buffalo, New York, designed by architect 

Albert Kahn and built beginning in 1906. Including later additions, the building space 

totaled 1.5 million square feet and included a machinery plant, manufacturing plant, 

assembly plant, office building, body shops, laboratory, and hospital (Figure 3.16).233 

When, in 1919, the Gilbreths were contracted to improve efficiency in the factory, 

they documented the work spaces of the factory in visual media and created route  

  

 
232 “Speeding Up Labor by ‘Movies.’” 
233 Pierce-Arrow Motor Car Company, The Story of Pierce-Arrow: A Photographic Trip through 

the Pierce-Arrow Factory Showing the Uncommon Methods Which Distinguish the Building of 

America’s Finest Motor Car (Buffalo, N.Y.: Pierce-Arrow Motor Car Co., 1977); The Pierce-

Arrow Motor Car Company, Niagara Frontier, XXV No. 3 (Buffalo: Buffalo and Erie County 

Historical Society, 1978), 70. 
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Figure 3.16: Pierce Arrow factory, Buffalo, New York, ca. 1915. Frank and Lillian Gilbreth 
Library of Management Research and Professional Papers, Purdue University Libraries, 
Virginia Kelly Karnes Archives and Special Collections Research Center. 
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Figure 3.17: Frank and Lillian Gilbreth, Pierce Arrow factory 
interior, 1919. Frank and Lillian Gilbreth Library of Management 
Research and Professional Papers, Purdue University Libraries, 
Virginia Kelly Karnes Archives and Special Collections Research 
Center. 
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Figure 3.18: Frank and Lillian Gilbreth, Making Pierce Arrow route models, 1919. Frank and 
Lillian Gilbreth Library of Management Research and Professional Papers, Purdue University 
Libraries, Virginia Kelly Karnes Archives and Special Collections Research Center. 
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models for each floor in the main assembly buildings (Figures 3.17-3.18). Kahn was 

not involved in this planning. 

Within the larger context of scientific management, the methods of the 

Gilbreths relate most closely to the parallel techniques developed in home 

economics, or domestic science, during the 1910s. Domestic scientists in university 

departments surveyed kitchen equipment and analyzed housework to find the best 

posture for performing work (Figure 3.19).234 Those trained as architects, such as 

Helen Binkerd Young, developed spatial plans based on their research and trained 

students to create house plans in order to develop interior spaces (Figure 3.20).235 

The best-known example of this work is Christine Frederick, but home economists 

had been advocating for “step-saving” approaches to domestic space since at least 

1902, in particularly through outreach related to improving rural life in 

farmhouses.236 Lillian Gilbreth also played a part in the 1920s and 1930s, in particular 

after Frank’s death when she sought an arena more receptive to the ideas of women 

than industrial management. Notably, she developed a kitchen plan based on motion 

studies that was published in Architectural Record and mocked up for international  

  

 
234 New York State College of Home Economics Records, #23-2-749. Division of Rare and 

Manuscript Collections, Cornell University Library. 
235 Helen Binkerd Young, “The Farmhouse,” Cornell Reading-Courses, Farm House Series, 2, 

no. 39 (May 1, 1913): 153–84; Helen Binkerd Young, “The Relation of House Planning to 

Home Economics,” Journal of Home Economics 6, no. 3 (June 1914): 229–33; Helen Binkerd 

Young, “The Development of the House,” Journal of Home Economics 9, no. 8 (August 1917): 

349–54. 
236 New York State College of Agriculture, “Saving Steps,” Cornell Reading-Course for Farmers’ 

Wives, Farmhouse and Garden, 1, no. 1 (November 1902): 1–16. 
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Figure 3.19: New York State College of Home Economics, Survey of 
handle types, 1912. New York State College of Home Economics 
Records, Division of Rare and Manuscript Collections, Cornell University 
Library. 

 
Figure 3.20: Plan for a remodeled farmhouse, 
Helen Binkerd Young, “The Farmhouse,” Cornell 
Reading-Courses, Farm House Series, 2, no. 39 
(May 1, 1913)
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trade fairs.237 Motion pictures were also used for the demonstration of domestic 

science principles, and Christine Frederick promoted kitchen-efficiency-focused films 

in Ladies Home Journal.238 During this period, the relationship of domestic science 

research to scientific management and industrial management was explicit, with 

researchers such as Frederick citing Frank Gilbreth’s bricklaying studies as an 

example, but credit was not always given in the other direction.239 

In relation to the choreography of modern space, both disciplines engaged in 

their research through the study of visual media, the analysis and classification of 

data and work processes, and the arrangement of space into functional zones based 

on the routing of materials and workers. Through these methods, the process of 

design itself became a logical sequence of operations involving the collection of 

visual media, the study of large data sets, and deriving general principles, one in 

which the architect was useful only for the design of the building shell and its style. 

 
237 Lillian Moller Gilbreth, “Efficiency Methods Applied to Kitchen Design,” Architectural 

Record 67, no. 3 (March 1930): 291–94. 
238 On “domestic science by motion pictures,” see Ernest Alfred Dench, Motion Picture 

Education (Cincinnati: Standard Publishing Co., 1917), 82–84; Christine Frederick and Virginia 

E. Kift, “Wartime Movies: Showing How to Help Your Country and How to Hinder It,” Ladies’ 

Home Journal, October 1917, 41. 
239 See Christine Frederick, “The New Housekeeping: How It Helps the Woman Who Does Her 

Own Work,” Ladies’ Home Journal; New York, September 1912; Christine Frederick, The New 

Housekeeping: Efficiency Studies in Home Management (Garden City, N.Y.: Doubleday, Page 

and Co., 1913); Georgie Boynton Child, The Efficient Kitchen: Definite Directions for the 

Planning, Arranging and Equipping of the Modern Labor-Saving Kitchen; a Practical Book for 

the Home-Maker (New York: McBride, 1914). 
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The same principles of scientific management and efficiency were also 

applied during this period at a much larger scale – that of the city. 240 In George B. 

Ford’s “The Technical Phases of City Planning,” a chapter of Benjamin Marsh’s 1909 

An Introduction to City Planning, the first book published on the new discipline in the 

United States, he provided a classification of building types and functions so that they 

could be properly arranged in the city.241 In analyses of streets, city planners created 

diagrams of traffic intersections to illustrate the flow of traffic, as in Frederick Law 

Olmsted’s report on Pittsburgh from 1911 (Figure 3.21). Zoning, introduced to the 

United States in 1916 via New York’s resolution, consolidated urban functions into 

designated areas, not unlike the scientific grouping of equipment in the factory and 

the kitchen to achieve the concentration of working processes that the Gilbreths and 

domestic scientists had promoted.242 There is no indication that early planners used 

motion pictures in their studies of cities during this period, though they were likely 

familiar with popular media on the subject. 

While the Gilbreths never applied their methods to studying street traffic,  

  

 
240 George B. Ford, “The City Scientific,” Engineering Record 67 (May 17, 1913): 551–52; John 

D. Fairfield, “The Scientific Management of Urban Space: Professional City Planning and the 

Legacy of Progressive Reform,” Journal of Urban History 20, no. 2 (February 1994): 179–204; 

“Expert Advice,” in Wright, Moralism and the Model Home. 
241 George B. Ford, “The Technical Phases of City Planning,” in An Introduction to City 

Planning: Democracy’s Challenge to the American City, by Benjamin Clarke Marsh (New York, 

1909). 
242 Board of Estimate and Apportionment of the City of New York, Building Zone Plan, Report 

of Committee of the Whole, July 18, 1916 (New York, 1916). 
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Figure 3.21: Diagram Showing Movement of Traffic at Important 
Street Intersections in Pittsburgh, Frederick Law Olmsted, 
Pittsburgh Main Thoroughfares and the Down Town District: 
Improvements Necessary to Meet the City’s Present and Future 
Needs: A Report (Pittsburgh: Pittsburgh Civic Commission, 1911). 
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they may have been aware of this potential. Surely they would have been aware of 

the fact that city planner John Nolen had consulted with their home town of 

Montclair, New Jersey in 1909, focusing largely on the circulation of street traffic and 

recommending “widened and improved streets; thoroughfares for traffic and 

pleasure driving;… [and] a rational system of opening streets.”243 The Gilbreths did 

shoot one film of a street in Montclair in order to demonstrate “autotele” motion 

study at a distance. Shot down the middle of the street, the view shows cars passing 

in the distance and people walking toward the camera.244  

Frank Gilbreth intended to write a book on routing, but he was not able to do 

so before he passed away in 1924. In his research notes, he outlined the structure of 

his planned writing and speaking on the topic by listing the sequence of his approach: 

1 – Map of city (showing routes of city transportation) 

2 – Bird’s eye view 

3 – Insurance map 

4 – Architect’s drawings 

5 – Route model (regrouping machinery) 

6 – Path strings (path measurer, pin plan) 

6½ – Routing chart no. 2 functional chart (what it contains – stores, moving 

transportation – where, when, who functions) 

7 – Route chart 

8 – Route sheets 

8½ – Route file 

9 – Bulletin board for sequence 

10 – Bulletin board for planning dept. 

11 – Bulletin board for shop 

 
243 John Nolen, Montclair: The Preservation of Its Natural Beauty and Its Improvement as a 

Residence Town (Montclair, N.J., 1909), 16. 
244 Frank B. Gilbreth and Lillian Moller Gilbreth, “Motion Study and Time Study Instruments 

of Precision,” Transactions of the International Engineering Congress 11 (1915): 15. 
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12 – Tool stand245 

 

Presented as a series of images, charts, and objects that he used in his work, this is 

the clearest indication that Gilbreth was thinking about routing from largest to the 

smallest scale. From the level of the city, he moved down through successive scales 

of diagramming and planning movement in space, ending up at the tool stand, like 

the packet designed for New England Butt Company. 

The inclusion of bulletin boards for internal information management in this 

list is further evidence that the movement of information was a significant part of the 

Gilbreths’ approach to planning space. This manifested fully in their deployment of 

“reading boxes” in factories, which were essentially lending libraries for worker 

education. The idea was based on a distributed network of boxes – in addition to the 

one in the factory, workers would keep a box in their homes, where items were 

collected. The Gilbreths used a map entitled “Reading Box Movement in Providence” 

as the frontispiece to their 1916 book Fatigue Study, showing Providence with the 

city divided into zones, along with the locations of collectors and contributors (Figure 

3.22).246 Here the circulation of information, as well as people and goods, comes 

together in a map of the city. 

 

 
245 “Routing” notes, in “Industrial Management – Administration” files (ca. 1916-1922), box 

17, folder 0051, Frank and Lillian Gilbreth Library of Management Research and Professional 

Papers, Purdue University Archives and Special Collections. 
246 Frank B. Gilbreth and Lillian Moller Gilbreth, Fatigue Study: The Elimination of Humanity’s 

Greatest Unnecessary Waste (New York: Sturgis and Walton Co., 1916), frontispiece, 54-76. 
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Figure 3.22: Route Plan, Home Reading Box Movement, 
Providence, R.I., Frank B. Gilbreth and Lillian Moller 
Gilbreth, Fatigue Study: The Elimination of Humanity’s 
Greatest Unnecessary Waste (New York: Sturgis & Walton 
Co., 1916). 
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Technologies of Information Management and the Archival Record 

During this period, the Gilbreths accumulated vast amounts of spatiotemporal 

data in their research, including thousands of plans, photographs, stereographs, and 

stereochronocyclegraphs, as well as over 250,000 feet of film. The management of 

this visual information, along with voluminous printed materials, notes on paper, and 

index cards, was both a means through which the Gilbreths carried out their research 

and a subject of their study. In their use of new technologies for the duplication, 

filing, and arrangement of records, they were on the cutting edge of information 

management, as well as thinking about archival systems. 

To manage the large accumulation of visual, spatial, numeric, and textual data 

that they collected and produced, the Gilbreths used a loose leaf system and a 

mnemonic filing structure, which they also suggested for use in their writings. As 

early as 1905, in his works written as a general contractor, Frank had indicated the 

importance of bookkeeping systems to the success of his construction operation.247 

In Field System (1908), a guide to managing and working on construction jobs, he 

provided clear specifications for tracking office records alongside advice for 

constructing scaffolding, laying brick, and mixing concrete. The book opens with a 

section on office paperwork and filing, in which Gilbreth strongly advocates for a 

 
247 Gilbreth, Rapid Construction, 9–10. 
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loose leaf system rather than ledgers, discussing the importance of this system for 

the overall functioning of the office.248 

While this may seem like a minor point, Gilbreth’s promotion of an 

expansible, loose leaf system over ledgers was fundamental to the Gilbreths’ 

research methods and aligned them with contemporary advances in information 

systems. Earlier registry systems used in businesses and libraries used bound ledgers 

in which entries were listed in order by receipt. They were locked into a numerical 

sequence, required an index to navigate, and were not mobile outside of the ledger. 

In contrast, modern filing systems were loose-leaf and could be arranged 

alphabetically by name, place, or subject, or they could be organized with subject 

classification schemes or numerically. They were self-indexing by their arrangement 

and, perhaps most importantly, decentralized.249 

This decentralization of records required duplication, and thus was dependent 

on the existence of technologies of reproduction. For example, in order to have files 

for outgoing and incoming correspondence, copies of outgoing letters would have to 

be created. Although machines for the duplication of text had existed since the press-

copying machine was developed in 1780 by James Watt, the inventor of the steam 

engine, the creation of durable carbon paper in 1905 was key to the development 

modern filing systems. By 1912, the U.S. government’s Taft Commission on Economy 

 
248 Gilbreth, Field System, 3–12. 
249 T.R. Schellenberg, Modern Archives: Principles and Techniques (Chicago: University of 

Chicago Press, 1956), 78. 
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and Efficiency had dictated that typewriters and carbon copies should be used 

instead of press copies for government outgoing correspondence.250 

The second element required for a loose leaf system was appropriate filing 

equipment that would allow the insertion and expansion of records. In other words, 

before a system could be implemented for arranging files in other than numerical 

order, filing equipment would need to exist in which the units could be grouped and 

re-grouped as new material was incorporated. In addition, filing supplies would need 

to exist that would make apparent their arrangement. Vertical files, which had been 

first introduced by the Amberg File and Index Company in 1868, were the answer. 

This technology did not catch on, however, until the system developed in 1892 by the 

Library Bureau (founded by Melvil Dewey to promote interests of libraries) was 

exhibited at the Columbian Exposition in 1893. In the 1890s, the Library Bureau also 

developed two alphabetical systems for vertical files, and in its 1912 report, the Taft 

Commission on Economy recommended the use of vertical files.251 

In addition to a loose leaf system for their voluminous files, the Gilbreths 

typed important notes onto 3 x 5” index cards and kept them filed in drawers 

alphabetically by category. This in itself was also a relatively recent development in 

 
250 United States, President’s Commission on Economy and Efficiency, and Frederick A. 

Cleveland, Report of the Commission on Economy and Efficiency (Washington, D.C.: 

Government Printing Office, 1912); see also Schellenberg, Modern Archives, 78–83; Lisa 

Gitelman, Paper Knowledge: Toward a Media History of Documents (Durham: Duke 

University Press, 2014). 
251 United States, President’s Commission on Economy and Efficiency, and Cleveland, Report 

of the Commission on Economy and Efficiency; Schellenberg, Modern Archives, 82–84. 
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information technology, as the Ainsworth system of "index-record cards” had been 

developed in 1886 by Fred C. Ainsworth for keeping track of Civil War soldiers for the 

purposes of government pensions. Prior to the wide acceptance of vertical files, this 

had started an "industrial revolution" in record keeping, because records on 

particular subjects could be sorted into separate file units, and the file units could be 

arranged by organizational units in containers that made apparent the order of their 

arrangement.252 

A certain amount standardization of documents and equipment was useful in 

this context of duplication and decentralization, and the Gilbreths considered 

standardized information management to be part of their overall system of research. 

In Field System, Frank described the use of a “systematic set of memoranda” and the 

use of standardized forms, even prescribing what type of fasteners to use on 

documents.253 The Gilbreths collected office forms from American and German 

companies and kept up to date on the latest filing and classification technologies by 

reading current literature on the subject (Figure 3.23). In addition, they conducted 

research into office equipment, collecting advertisements and creating photographic 

inventories of office tools such as rubber stamps. 

In managing their spatiotemporal data, the Gilbreths numbered each image 

according to a system based on the job and sequential numbering. A single image  

 
252 Schellenberg, Modern Archives, 86–90; Markus Krajewski, Paper Machines: About Cards 

and Catalogs, 1548-1929 (Cambridge, Mass.: MIT Press, 2011). 
253 Gilbreth, Field System, 6. 
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Figure 3.23: Frank and Lillian Gilbreth, Collected office forms, ca. 1904-1919. Frank and Lillian 
Gilbreth Library of Management Research and Professional Papers, Purdue University 
Libraries, Virginia Kelly Karnes Archives and Special Collections Research Center. 
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was frequently reproduced in several forms – for, example, as a stereograph and 

photograph, or as film and a photographic film still – and could be filed in multiple 

places in the Gilbreths’ records. These images were then filed alongside paper 

records in the larger mnemonic system. 

They also developed a technique for using a single strip of film up to four 

times in order to save space in recording information, which they viewed as “a device 

for reducing cost while retaining accuracy and permanence of the detailed record” 

(Figure 3.24).254 Through this method, sixteen images could fit into space of one on 

the film stock. The film could then be analyzed in a single view, or it could be played 

back by displaying a single sequence at a time. 

Films were kept in fragments in scrapbooks organized by job or by work task, 

resulting in films that were cut into pieces for categorization and comparison to 

similar films. In some scrapbooks, frames from the film have been cut apart and 

reassembled on gridded paper (Figures 3.25-3.27). The Gilbreths appear to have 

dissected film strips into individual images, selected those that were representative 

of a particular motion, and then recombined those into edited sequences on paper. 

Rather than merely compiling information, these scrapbooks served as a record of 

the Gilbreths process of interpretation. 

Motion pictures functioned for the Gilbreths as a data set of observations for 

particular clients, but also as a permanent records that were used to develop general  

 
254 Gilbreth and Gilbreth, “Motion Study and Time Study Instruments of Precision,” 14. 
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Figure 3.24: Frank and 
Lillian Gilbreth, 
Micromotion strip used 
four times, ca. 1912-1919. 
Frank and Lillian Gilbreth 
Library of Management 
Research and Professional 
Papers, Purdue University 
Libraries, Virginia Kelly 
Karnes Archives and Special 
Collections Research 
Center. 
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Figure 3.25: Frank and Lillian Gilbreth, Page from scrapbook of micromotion strips, ca. 1912-
1919. Frank and Lillian Gilbreth Library of Management Research and Professional Papers, 
Purdue University Libraries, Virginia Kelly Karnes Archives and Special Collections Research 
Center. 
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Figure 3.26: Frank and Lillian Gilbreth, Page from scrapbook of micromotion 
strips, ca. 1912-1919. Frank and Lillian Gilbreth Library of Management 
Research and Professional Papers, Purdue University Libraries, Virginia Kelly 
Karnes Archives and Special Collections Research Center. 
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Figure 3.27: Frank and Lillian Gilbreth, Page from scrapbook of 
micromotion strips, ca. 1912-1919. Frank and Lillian Gilbreth Library of 
Management Research and Professional Papers, Purdue University 
Libraries, Virginia Kelly Karnes Archives and Special Collections Research 
Center.
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principles. In their 1919 article “Modern Methods of Transferring Skill,” they wrote of 

their methods, “We are constantly using and now have available thousands of feet of 

films…which we have used and still use as records and data for deriving standard 

methods…”255 Thus, they looked across the entire data set as a whole to deduce 

standard principles and motions. 

In Motion Study, Frank Gilbreth had in fact called for the creation of a national 

bureau of standards modeled after the Department of Agriculture that would be 

responsible for “discovering, collecting, conserving and disseminating data” related 

to scientific management.256 Without that, the Gilbreths developed their own 

archives of motion study data, and the associated information management and 

preservation was an integral part of their process. Moreover, the ongoing 

interpretation of this data was central to their work. 

It is important here to distinguish between the record-keeping function of the 

Gilbreths’ files and the consideration of them as archives. By records, I mean the 

documents and visual materials collected and preserved by the Gilbreths for the 

functioning of their research and their business. These were preserved as evidence of 

decisions, procedures, and operations and because of the informational value of the 

data they contained. Archives, in addition to this informational value, have a 

 
255 Frank B. Gilbreth and Lillian Moller Gilbreth, “Modern Methods of Transferring Skill: 

Illustrated by Military Films,” Transactions of the American Foundryman’s Association 27 

(1919): 144. 
256 Gilbreth, Motion Study, a Method for Increasing the Efficiency of the Workman, 110. 
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secondary value outside of the original context and purpose of their creation. 

Although the nature of archives has been the subject of much theorization and 

debate, this is fundamentally what makes them worthy of permanent 

preservation.257 The Gilbreths were aware of this larger picture of archives and saw 

their work as contributing to the creation of a data set that could be shared and 

used, and Lillian later donated the Gilbreths records to Purdue University, where she 

taught from the 1920s to the 1940s as a professor of management in the School of 

Mechanical Engineering.258 

 Furthermore, the motion pictures they collected also functioned as archives 

of standards of motions. In explaining the lasting value of film for reference after 

they had developed a standard in an industry, the Gilbreths wrote, “The complete 

system is shown as originally designed in such a manner that the measured data are 

 
257 Here I refer to the distinction made by archivists in permanently preserving records; see 

Schellenberg, Modern Archives, 16; much theorization has stemmed from the work of 

Foucault and Derrida; see Michel Foucault, The Archaeology of Knowledge (New York: 

Pantheon Books, 1972); Michel Foucault, The Order of Things: An Archaeology of the Human 

Sciences (New York: Pantheon Books, 1971); Jacques Derrida, Archive Fever: A Freudian 
Impression (Chicago: University of Chicago Press, 1996); also see Francis X. Blouin, Processing 

the Past: Contesting Authority in History and the Archives (New York: Oxford University Press, 

2011); on memory and archives as they are structured in relation to media, see Arjun 

Appadurai, “Archive and Aspiration,” in Information Is Alive, ed. Joke Brouwer, Arjen Mulder, 

and Susan Charlton (Rotterdam: V2/NAi Publishers/Distributed Art Publishers, 2003), 14–25; 

Wolfgang Ernst, Digital Memory and the Archive (Minneapolis: University of Minnesota 

Press, 2013). 
258 Frank and Lillian Gilbreth Library of Management Research and Professional Papers, 

Purdue University Archives and Special Collections; and Frank and Lillian Gilbreth Papers, 

Purdue University Archives and Special Collections. 
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available at any time.”259 In a World of Work article detailing the Gilbreths’ process, 

the author elaborated, 

Once an efficient standard of motions has been reached, so Gilbreth 

reasoned, fix that standard for all time by means of photographs and take 

notes on the time consumed in making these motions recorded, by means of 

a stop watch….For, when once a standard of motions has been made, it can 

be preserved for the use of future generations. Think of the number of 

processes – the so called lost arts – of infinite value to humanity that have 

been lost, merely because records were never kept of such processes. Gone is 

the secret of the Egyptian pyramid builders; forgotten are the ingredients of 

Greek fire; and lost, possibly forever, because it fell into temporary disuse, is 

the art of hardening copper, which to-day would be of immense value.260 

 

Thus, films functioned as a record of motions, as a large-scale data set for 

interpretation and development of standards, and as a permanent record of those 

standards and the processes for deriving them. 

 Information, including both spatiotemporal data and paper records, was part 

of the system through which the Gilbreths sought to develop standards for motion. 

Furthermore, the motion picture medium itself, through micromotion study, 

functioned as a unified system for the measurement of motion and time. Tellingly, 

Frank wrote in his notes, “The purpose of micromotion study is the organization and 

systematizing real knowledge regarding all kinds of activity.”261 Motion pictures were 

a means through which to gather structured information and a means through which 

 
259 Gilbreth and Gilbreth, “Modern Methods of Transferring Skill: Illustrated by Military 

Films,” 143. 
260 Townsend, “The Magic of Motion Study,” 323–24. 
261 “Micromotion Study” index card (undated), box 193, drawer “F.B.G. Looseleaf Notes A to 

N,” Frank and Lillian Gilbreth Library of Management Research and Professional Papers, 

Purdue University Archives and Special Collections. 
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to systematize this knowledge. Through technologies of information management, 

the serial units of film and paper records were integrated into the Gilbreth’s larger 

system of the design of standards. 

 

The Design and Teaching of Standards 

Built upon spatiotemporal data, the Gilbreths’ analysis led to the 

development of ideal motions, flows of materials, and spaces in which to perform 

work. Their process of deriving standards in many ways corresponded to their 

process of managing information. In Rapid Construction, for example, Frank stated 

that he had “arranged and classified” processes developed by his best workmen into 

his “Field System,” a guide of standard practice that he would later publish in book 

form.262 In addition, the Gilbreths work included the design of teaching tools and 

work implements that would enable the adoption of their recommended motions.  

Using the micromotion strips they had compiled, the Gilbreths dissected 

motions into steps using their “Analysis Sheet for Micro Motion Study,” and they 

made graphs tracking the actions and time required to accomplish a particular work 

task. (Figures 3.28-3.29). In their work for handkerchief manufacturer Hermann, 

Aukam, and Co., for example, they produced a series of interpretive “process charts”  

  

 
262 Gilbreth, Rapid Construction, 9; Gilbreth, Field System of Frank B. Gilbreth.; Gilbreth, Field 

System. 
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Figure 3.28: Frank and Lillian Gilbreth Annotated micromotion strips from 
scrapbook, ca. 1914. Frank and Lillian Gilbreth Library of Management 
Research and Professional Papers, Purdue University Libraries, Virginia 
Kelly Karnes Archives and Special Collections Research Center. 

 

 
Figure 3.29: Frank and Lillian Gilbreth, Analysis Sheet, Micro Motion Study, ca. 1912. Frank 
and Lillian Gilbreth Library of Management Research and Professional Papers, Purdue 
University Libraries, Virginia Kelly Karnes Archives and Special Collections Research Center. 
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Figure 3.30: Frank and Lillian Gilbreth, Analysis charts for micromotion strips and 
cyclegraph, ca. 1912. Frank and Lillian Gilbreth Library of Management Research and 
Professional Papers, Purdue University Libraries, Virginia Kelly Karnes Archives and Special 
Collections Research Center.
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used to analyze the pacing of motions with each hand during the process of 

handkerchief folding (Figure 3.30). 

Additionally, the Gilbreths diagrammed their recorded observations in 

“Simultaneous Motion Cycle” charts, tables that recorded the time vertically and the 

working parts of the body horizontally. The body was subdivided into parts such as 

right and left hand, or, in the case of the leg, the thigh, knee, calf, ankle, heel, and 

toes. Cycles in making a motion were also subdivided into elements that 

corresponded to specific actions that were part of the work task. Thus, the chart, 

when read downward, presented a chronological sequence of the activities 

performed by each part of the body, the posture taken during the action, and the 

time consumed. When read across, the chart gives a record of all the working parts of 

the body at any one time and enables one to see which parts of the body are working 

most and which are being delayed.263 

The analysis of each task culminated in a recommendation for the “one best 

way” to perform it, thereby standardizing this action based the assessment of 

workers’ movements, and when possible, on the performance of an expert worker in 

the field. The Gilbreths sought to instruct workers on the best methods through an 

array of two- and three-dimensional media which re-used and interpreted the data 

collected in their studies. The Gilbreths’ research thus entailed not just analysis, but 

also the design of movements, objects, and spaces in which to enable efficient work. 

 
263 Townsend, “The Magic of Motion Study,” 330–31. 
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Ideal motions were rendered in physical form as wire models illustrating a 

single motion, which translated the information in the stereochronocyclegraphs and 

micromotion strips from two dimensions into three (Figure 3.31). Some models were 

painted with bands to match the pulsing light in the stereochronocyclegraphs, 

thereby giving an indication of time and speed. The Gilbreths used these models to 

compare motions and to illustrate the ideals of smoothly curved motions as opposed 

to those that had sharp turns, hesitations, abrupt stops, and changes in direction.264 

According to the Gilbreths, these models served to represent the highest 

standard for performing an action: 

What the phonograph has done for music lovers, in reproducing and 

standardizing the best that there is in music and placing it at their disposal, 

these wire models have done for the skilled mechanic in aiding his study of 

efficiency. By studying these models, …the worker is able to see clearly what 

he lacks of perfection in performing the motion and to take the necessary 

steps to remedy the deficiency.265 

 

Wire models also saved cost in not having to supply stereoscopes to workers, as they 

could view the models rather than stereochronocyclegraphs. While the 

stereochronocyclegraphs were largely made research purposes for the Gilbreths – as 

well as to illustrate the “scientific” nature of their method – models were primarily 

made as an instruction device for workers. 

 

 
264 See Frank B. Gilbreth and Lillian Moller Gilbreth, Motion Models: Their Use in the 

Transference of Experience and the Presentation of Comparative Results in Educational 

Methods (New York, 1915); James S. Perkins, Original Films of Frank B. Gilbreth, 16mm, 1944, 

intertitle at 30:15. 
265 Townsend, “The Magic of Motion Study,” 329. 
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Figure 3.31: Frank and Lillian Gilbreth, Wire model of a manager using a drill press, ca. 1915. 
Frank B. Gilbreth Motion Study Photographs, Kheel Center for Labor-Management 
Documentation and Archives, Martin P. Catherwood Library, Cornell University. 
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The Gilbreths’ research films also had an afterlife as instruction cards for 

workers. Instruction cards included frames from micromotion strips and 

demonstrated the appropriate temporal sequence of motions in a complex industrial 

task, sometimes with cues for right and left hands (Figure 3.32-3.33). As Industrial 

Engineering explained, “The film itself is far more than a record of time. It will serve 

as an instruction card which may be enlarged and passed from workman to workman 

to teach them the best methods of doing work.”266 The instruction cards were 

particularly useful in conveying the proper sequence in which motions should be 

executed. Gilbreth explained, “Each motion should be made so as to be most 

economically combined with the next motion, like the billiard player who plays for 

position.”267 A motion could be combined with motions similar to it or dissimilar to it, 

but in any case, combinations could “never be considered standardized till each 

separate motion is a standard.”268 

Although the Gilbreths frequently used still frames for the analysis of motions 

and for their instruction cards, they quickly realized the potential of moving images 

for the instruction of workers, and they came to believe that motion pictures were 

the “one best method for transferring skill.”269 They added captions and intertitles to 

their research films, enlisting expert trainers in a given discipline for advice, and  

 
266 “Micro-Motion Study: A New Development in the Art of Time Study,” 3. 
267 Gilbreth, Motion Study, a Method for Increasing the Efficiency of the Workman, 83. 
268 Gilbreth, 69–70. 
269 Gilbreth and Gilbreth, “Modern Methods of Transferring Skill: Illustrated by Military 

Films,” 139. 
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Figure 3.32: Frank and Lillian Gilbreth, Instruction card for handkerchief folding, ca. 1912. 
Frank and Lillian Gilbreth Library of Management Research and Professional Papers, Purdue 
University Libraries, Virginia Kelly Karnes Archives and Special Collections Research Center. 
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Figure 3.33: Frank and Lillian Gilbreth, Instruction card for handkerchief folding, ca. 1912. 
Frank and Lillian Gilbreth Library of Management Research and Professional Papers, Purdue 
University Libraries, Virginia Kelly Karnes Archives and Special Collections Research Center.



 215 

repurposed their research data as educational films. While these films were at first 

used only in the education of individual workers to instruct them on technique, the 

Gilbreths soon began to show films to groups of workers and managers in machine 

shops, foundries, factories, offices, hospitals, schools, and sports teams.270 They also 

contracted with the U.S. military during World War I to create films on the assembly 

of guns for the purposes of soldier training. 

 In a 1918 speech on their creation of instructional films for the military, the 

Gilbreths explained their broad approach to visual instruction: 

This in no wise [sic] means discarding the usual text book and oral instruction 

common in teaching. It means supplementing these by projected drawings, 

and photographs, by stereoscopic photographs and by the usual type of 

moving picture, and “speeded up” or “slowed down” films and by 

cinematographic line drawings – all of these being also used as consecutive 

lantern slides.271 

 

Motion pictures were thus part of an array of visual media that could be used 

simultaneously in education, which aligned with the contemporary context of the 

visual instruction movement in the United States.  

 The Gilbreths went on to explain the difference between educational film and 

commercial films, stating, 

The aim of teaching films is not primarily to present an attractive picture. 

Neither can there be any of the usual “imitation” or “substitution.” It must be 

realized that the film is not being used as a vehicle for making effects but as a 

vehicle for conveying actual facts and transferring skill and experience. It is 

necessary to think in different terms and with different ideals.272 

 
270 Gilbreth and Gilbreth, 144. 
271 Gilbreth and Gilbreth, 142. 
272 Gilbreth and Gilbreth, 142. 
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Thus, the primary strength and aim of educational motion pictures was the 

conveyance of facts. That said, the Gilbreths did compare their teaching films to 

entertainment films, “in order to discover possible likenesses, and to utilize 

transferable elements of excellence.”273 

The Gilbreths’ use of micromotion films for instruction gained attention in 

both educational and industrial circles, overlapping in the visual education 

movement.274 In industrial settings, motion pictures were seen as a means to 

illustrate safety, trace the logistics of manufacturing processes, and, importantly, to 

show workers that they were part of a larger system. This was elucidated by H.L. 

Clarke, President of the Utilities Development Corporation, in a 1920 article in Visual 

Education: 

   The Society for Visual Education is developing films to portray all phases of 

the safety problem. It is endeavoring to picturize many other phases of the 

industrial problems that affect railroad, store and factory. Films are being 

designed to trace the course of freight from consignor to consignee, bringing 

out the vital nature of each single step in the journey, and emphasizing the 

obligation of every employee to perform each duty well and thoroughly, lest 

one instance of carelessness or neglect clog an entire division of a huge 

railroad system. 

   There are still other films planned to show how little mistakes in great 

mercantile houses may be rectified, and how various raw materials are 

converted, through a long series of factory processes into valuable 

manufactured products. Manufacturers tell us that it is becoming increasingly 

important for each worker to know what his fellows are doing. The right sort 

 
273 Gilbreth and Gilbreth, 143. 
274 W.L. Dealey and A.A. Douglass, “Micromotion Studies Applied to Education,” Pedagogical 

Seminary 23 (January 1916): 241–261. 
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of motion pictures will make every worker sense the inspiring fact that he is a 

fundamental and essential part of the organization.”275 

 

In Clarke’s view, then, industrial educational films were useful in showing proper 

techniques for individual work tasks, but their true significance lay in their ability to 

communicate the entire system of work and of an organization. Moreover, they 

conveyed to individual workers their duties within this system. 

In the case of the Gilbreths, their motion pictures served multiple functions 

within industry. As argued by Scott Curtis, the films were both science and spectacle, 

productive and promotional. They served as research films and enabled problem-

solving and standardization, but they also presented visualizations of what efficiency 

and inefficiency looked like, thereby “selling a process of visualizing an imagined 

solution, a utopian efficiency.”276 They simultaneously promoted ideals of efficiency, 

the Gilbreths’ process, and films themselves as an ideal process. 

Yet these films were just one component of the organizational and spatial 

system designed by the Gilbreths to enable the ideal motions and motion sequences 

they recommended. In Motion Study, Frank Gilbreth included a chapter on “Variables 

of the Surroundings,” which described the ways in which a worker’s surroundings 

could be altered to increase efficiency. He explained, 

 
275 H.L. Clarke, “Visual Education as a Constructive Force in Industry,” Visual Education 1, no. 

5 (October 1920): 13. 
276 Scott Curtis, “Images of Efficiency: The Films of Frank B. Gilbreth,” in Films That Work: 

Industrial Film and the Productivity of Media, ed. Vinzenz Hediger and Patrick Vonderau 

(Amsterdam: Amsterdam University Press, 2009), 96. 
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These differ from the variables of the worker in that we can influence them 

more quickly and more directly. In discussing the variables of the worker, we 

deal more or less with the past and the future. The variables of the 

surroundings are each and all distinctly of the present.277 

 

In his discussion of “surroundings” Gilbreth included appliances, clothes, color, 

entertainment, heating, lighting, quality of material, rewards and penalties, size of 

unit moved, special fatigue-eliminating devices, tools, union rules, and weight of unit 

moved. Thus, it was an all-encompassing category for both the physical and 

organizational environment. Above all, Gilbreth emphasized that “the surroundings 

of the worker should be standardized, the standard being derived from a study of all 

the variables.”278 

With this in mind, Frank devised new work implements such as a storage 

cabinet, desk, pen holder, and ergonomic foot rest (Figure 3.34). He wrote, “No 

workman can possibly comply with standard motions unless he has standard 

tools.”279 In addition, the Gilbreths designed specialized office forms and the means 

of exchange of internal office communications such as a bulletin board and 

suggestion box, integrating spatial planning and information management. Building 

on his previous experience as a contractor, Frank created measured drawings with 

clear specifications for many of these implements. 

 

  

 
277 Gilbreth, Motion Study, a Method for Increasing the Efficiency of the Workman, 43. 
278 Gilbreth, 58. 
279 Gilbreth, 59. 
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Figure 3.34: Frank and Lillian Gilbreth, Gilbreth-designed pen 
holder and ergonomic foot rest, ca. 1915. Frank and Lillian 
Gilbreth Collection, Archives Center, National Museum of 
American History, Smithsonian Institution.
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As their research encompassed more and more tasks, the Gilbreths began to 

think broadly about human motion and how to reduce actions to a set of idealized 

motions based on the visual, numeric, and spatial data they had compiled. With this 

goal, they designed a stencil for lettering that reduced the number of stencil holes to 

maximize the use of each pattern (Figure 3.35). During their research into injured 

soldiers during World War I, they devised strategies for reduced movement, and their 

research culminated in deducing “therbligs” (which is Gilbreth spelled backwards), 

which were seventeen actions to which all work could be reduced (Figure 3.36).280 

This planning permeated all levels of the factory, and by regularizing the 

spatial and temporal aspects of each step of the work, the Gilbreths reduced each 

step to a serial unit in their scheme of organization. This is evident in a chart made 

for Hermann, Aukam, and Co., which shows the entire sequence of steps in 

handkerchief manufacturing in the form of a twelve-feet long flow chart (Figure 

3.37). 

The Gilbreths work process in deriving standards shows the interrelatedness 

of data organization, analysis, and design. Further, the system of two- and three-

dimensional media used for these processes, as well as teaching, was both a crucial 

component of research and a means to promote efficiency and media itself. 

 

 
280 Frank B. Gilbreth and Lillian Moller Gilbreth, “Motion Study for the Crippled Soldier,” 

Journal of the American Society of Mechanical Engineers, December 1915, 671. 
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Figure 3.35: Frank and Lillian Gilbreth, Method for making letters and figures with Guide No. 
710, ca. 1915.  Frank and Lillian Gilbreth Library of Management Research and Professional 
Papers, Purdue University Libraries, Virginia Kelly Karnes Archives and Special Collections 
Research Center. 
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Figure 3.36: Frank and Lillian Gilbreth, Standard Colors for Therbligs, ca. 1915. Frank and 
Lillian Gilbreth Library of Management Research and Professional Papers, Purdue University 
Libraries, Virginia Kelly Karnes Archives and Special Collections Research Center. 
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Figure 3.37: Frank and Lillian Gilbreth, Flow chart for handkerchief manufacturing, 1912. 
Frank and Lillian Gilbreth Library of Management Research and Professional Papers, Purdue 
University Libraries, Virginia Kelly Karnes Archives and Special Collections Research Center. 
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Archival Seriality and Systems of Standardization 

By the 1920s, the Gilbreths’ work, combined with other efforts during the 

1910s, had itself become standard practice. C.E. Knoeppel’s book Graphic Production 

Control, for example, was a guide to using visual media such as charts and graphs in 

order to better organize factory production and management. In this work, 

Knoeppel, an organizational theorist, consultant, and proponent of Taylorist time 

study who had written several books on industrial efficiency, advocates for the 

standardization of parts, production, and factory buildings, even providing a graphic 

presentation of this process itself (Figure 3.38). 

In the chapter, “Graphic Production Control in Its Relation to 

Standardization,” Knoeppel states, 

Graphic control methods, because of their nature, force the consideration of 

standardization….Not only is a large amount of standardization work 

necessary in the introduction of graphic control methods, but these methods 

when installed show so clearly the losses due to lack of standardization as to 

force its consideration.281 

 

Knoeppel thus acknowledged the necessary standardization of method required in 

the use of visual media for production analysis, while also indicating that graphic 

methods illuminate the need for additional standardization. Thus, visual media and 

standardization existed in a circular system in which each required and emphasized 

the need for the other. 

 
281 C.E. Knoeppel, Graphic Production Control (New York: Engineering Magazine Co., 1920), 

398. 
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Figure 3.38: Steps in Introducing Graphic Production Control, C.E. 
Knoeppel, Graphic Production Control (New York: Engineering 
Magazine Co., 1920). 
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Knoeppel described the need for standardization at all levels of operation, 

dividing standardization into classifications – product, buildings, machines and 

equipment, tools, raw materials and supplies, operations, methods and policies – all 

of which were interrelated.282 After the standardization of the product, the 

standardization of the building was the next most important aspect of industrial 

efficiency. First, a standard “type of construction” was to be used which would match 

the kind of manufacturing taking place there. This included such characteristics as 

light and ventilation, but also was meant to take into account the future replacement 

of building parts with standard ones that were readily available. Next, the “unit of 

construction” should be standardized in relation to routing and also the projected 

increments of future building expansion. Finally, the spacing of columns, size of bays, 

clearances, and other measurements should be standardized to take into account 

such factors as the spacing of machines in the bays, standard line shaft and belt 

lengths, supports for cranes, and space for trucking aisles or industrial railways.283 

In other words, the building was to be standardized in relation to the product and to 

all machinery and processes involved in its production. When considered as a whole, 

this construction of the building and its constituent parts constituted an intricate 

system of standardized components, including the building parts and machinery, but 

 
282 Knoeppel, 399–400. 
283 Knoeppel, 402–3. 
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also the moving parts of raw and completed goods in motion, as well as the worker 

himself. 

 This complete standardization of standardization is summarized in a proposal 

by the Gilbreths to create a “Fatigue Museum.” Although they only executed the idea 

in one facility in Providence, they suggested creating a room in each workshop that 

would display standardized objects to reduce fatigue. They explained, 

A fatigue museum is a collection of devices for and information concerning 

the elimination of fatigue, or for affording rest for overcoming fatigue. Its 

purpose is to serve as an object lesson as to how the fatigue problem may be 

approached practically. It aims primarily not to show beautiful exhibits but to 

show devices which have actually done service.284 

 

They suggested including chairs, assembly devices, and transportation methods, as 

well as drawings and photographs in order to illustrate principles to workers.285 This 

array of objects and devices would have been a complete display of the Gilbreths’ 

system, one that included visual information, photographic media, and newly 

designed objects and spaces. 

The Gilbreths’ methods were significant in their use of media for research, 

their embrace of new information management techniques in managing vast 

amounts of spatiotemporal data, and the centrality of scientific methods in analyzing 

that data. Film and photographs comprised a complete system of research data that 

was used for observation, interpretation, teaching, and the archival record, and the 

 
284 Gilbreth and Gilbreth, Fatigue Study, 99. 
285 Gilbreth and Gilbreth, 99–118. 
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analysis of this data through reordering, classification, arrangement, and 

interpretation led to the development of standards for motion, and also for the 

management of information itself. In addition, the analysis of the plan within this 

context led to the classification of work tasks, the arrangement of space into 

functional zones, and the development of ideal routing through space. In the 

Gilbreths’ system, the management of information – visual, numeric, and spatial – 

was synonymous with the standardization of work, and in particular, movements and 

spaces. 
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CHAPTER 4 

 

GEOGRAPHICAL SERIALITY: 

INFRASTRUCTURAL NETWORKS AND THE STRUCTURE OF SPATIAL KNOWLEDGE 

 

In 1903, the American Mutoscope and Biograph Company created a film 

series for the United States Post Office to illustrate the delivery of the nation's mail. 

In twenty-eight motion pictures, cameramen documented the work of the service in 

actualities such as Collecting Mail, U.S.P.O., Routing Mail, U.S.P.O., and Post Man 

Delivering Mail, U.S.P.O. (Figure 4.1). As in other industrial motion pictures of the era, 

the U.S.P.O. series depicts work processes segmented into parts – with a duration of 

roughly a minute each, most views consist of a single shot depicting one discrete 

task. However, this film series is notable in its segmentation of both work and 

geography, from post office scenes in Washington, D.C. mail facilities to exchange 

and delivery in Philadelphia, rural locations in Maryland, and elsewhere. In a number 

of films, mail is transferred from one transport system to another – as from a wagon 

to a train – and the exchange of mail and modes of transportation are the focus.  

Like mail circulation itself, the production of the U.S.P.O. series was 

geographically and temporally dispersed. The series was shot by A.E. Weed on seven 

days between July 28 and August 10, 1903 in Washington, D.C. and Maryland 

locations, and then again in mid-September in Philadelphia and in Maryland. An  
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Figure 4.1: Stills from six of the twenty eight films in American Mutoscope and Biograph 
Company’s United States Post Office series of 1903. Clockwise from top left: Collecting Mail, 
U.S.P.O., Wagons Loading Mail, U.S.P.O., Buying Stamps from Rural Wagon, U.S.P.O., Rural 
Wagon Delivering Mail, U.S.P.O., Street Mail Car, U.S.P.O., and Carriers at Work, U.S.P.O.
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additional film photographed by F.S. Armitage in Marceline, Missouri was added to 

the group in order to include the Santa Fe Mail Train. One film, Routing Mail, 

U.S.P.O., was shot in front of a backdrop painted to represent the interior of a post 

office, so it may have been filmed in a studio rather than at one of these locations. 

On the one hand, the discrete steps in the circulation of mail were of genuine 

interest to viewers at this time. Although the telegraph and telephone were in use, 

mail was also viewed as a method of rapid remote communication – this was the era 

of the “postcard craze” in the United States, when it cost only one cent to mail a 

card, and same-day-delivery was possible in some locations.286 On the other hand, 

the U.S.P.O. films simply cannot be read individually. In contrast to American 

Mutoscope and Biograph Company’s Westinghouse series, in which each film 

presents a technological marvel, each U.S.P.O. film depicts a single, repetitive process 

that only makes sense in relation to the other films, the entire network of processes, 

and the dispersed geography implied. 

Returning once again to the proposition that industrial film was organized by 

time and travelogues by space,287 it is clear that the U.S.P.O. series breaks the mold. 

It is a series of “process films,” while also touring and presenting locations, with an 

organization based on space and place presented as a series of views. Equally – or 

 
286 On postcards, see Geary and Webb, Delivering Views; and Muller, “Postcards and 

American Modernity”; on the contemporary spread of telephone infrastructure, see Claude 

S. Fischer, America Calling: A Social History of the Telephone to 1940 (Berkeley: University of 

California Press, 1992). 
287 Gunning, “Before Documentary: Early Nonfiction Film and the ‘View’ Aesthetic,” 15. 
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perhaps more – important than the minutiae of a single U.S.P.O. work process is the 

fact that the dispersed geography of postal communications is echoed in the 

disparate locations depicted. Each film signified a node of action, showing one part of 

a network of activities, places, and spaces that form a series. Taking the U.S.P.O. 

series as a whole, the motion pictures trace the circulation of objects around the city 

and region, mapping the infrastructural geography of communication across urban 

and rural locations. In this way, the film series was a means to represent urban, 

media, and technological networks, as well as the associated distributed geographies.  

The U.S.P.O. film series was made for exhibition at the 1904 Louisiana 

Purchase Exposition in St. Louis, the same world’s fair for which the American 

Mutoscope and Biograph Company created the Westinghouse series, but the 

presentation of the post office films was especially fitting at this exposition, whose 

theme commemorated the centennial of the westward geographical expansion of 

the United States through the 1803 Louisiana Purchase. The fair included a number 

of emerging transportation technologies such as the electric streetcar, personal 

automobile, and airplane. In addition, exhibits featured developing communications 

technologies, such as Alexander Graham Bell’s radiophone, an early wireless 

telephone, and Elisha Gray’s telautograph, a precursor to the fax machine, providing 
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a vision of how communication would both expand across and shrink geographic 

space.288 

At the start of the century, American Mutoscope and Biograph Company had 

declared the era of moving pictures “the age of movement” in a pamphlet for their 

mutoscope viewer. The cover, notably, had an illustration of a bolt of lightning and 

utility wires, indicating that electricity and communications technologies were part of 

this new age (Figure 4.2).289 While the Westinghouse films exemplified the machines 

and metallurgy of the first industrial revolution, the U.S.P.O. films provided a 

framework for understanding the second industrial revolution – that of electricity, 

the internal combustion engine, communication technologies like the telegraph and 

telephone, and recording technologies such as the photograph, phonograph, and 

film. In the parlance of Lewis Mumford, this was the Neotechnic era.290 

Writing later on the city – from his home in rural upstate New York in the 

town of Amenia – Mumford would describe the impact of such technologies by  

  

 
288 Lowenstein, Official Guide to the Louisiana Purchase Exposition at the City of St. Louis, 

State of Missouri, April 30th to December 1st, 1904. 
289 American Mutoscope and Biograph Company, The Age of Movement (London: Cranford 

Press, 1901); on electricity, its spread, and its meaning at the turn of the twentieth century, 

see David E. Nye, Electrifying America: Social Meanings of a New Technology, 1880-1940 

(Cambridge, Mass.: MIT Press, 1990). 
290 Mumford distinguishes the Neotechnic electricity and alloy technological complex from 

that of the Paleotechnic coal and iron complex in Lewis Mumford, Technics and Civilization 

(New York: Harcourt, Brace and Co., 1934); Manuel Castells similarly distinguishes between a 

first industrial revolution of the steam engine, metallurgy, and machines, and a second of 

electricity, the internal combustion engine, science-based chemicals, steel casting, and the 

beginning of communication technologies in Manuel Castells, The Rise of the Network 

Society, 2nd ed. (Oxford: Blackwell, 2000). 
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Figure 4.2: American Mutoscope and Biograph Company, The Age of Movement (London: 
Cranford Press, 1901).
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calling them “the Invisible City.” Specifically, he discussed the dispersion of the city in 

conjunction with media such as motion pictures, radio, and photographic slides, 

describing them as part of “the new urban constellation.” In addition, Mumford cites 

the electrical grid and library lending as exemplifying the connections made through 

infrastructures that distributed both technology and urbanity, bringing the 

metropolis to small urban units.291 Notably, the technologies of electricity and the 

library, in combination with transportation networks, would play both literal and 

metaphorical roles in the development of the early film industry through the 

distribution of motion pictures. 

This chapter discusses the ways in which motion pictures communicated 

geography, including metropolitan dispersion, via geographical seriality during the 

first two decades of the twentieth century. By this I mean the presentation of views 

in series, which, when combined, represent a place such as a city, region, or 

landscape. Filmic travelogues, or even print photographs and postcards in series, are 

perhaps the clearest examples of this constructive strategy, but it is also visible in the 

U.S.P.O. series. In the case of motion pictures, the particularities of the medium 

meant new approaches to geographical space. 

In looking at industrial films and travelogues from the early 1900s into the 

1910s, as well as educational films on geography from around 1920, my aim is to 

 
291 Lewis Mumford, The City in History: Its Origins, Its Transformations, and Its Prospects 

(New York: Harcourt, Brace, and World, 1961), 563–67. 
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assess the ways in which geographical knowledge was constructed through the serial 

use of filmic elements. Spatial sequences were depicted as views connected by visible 

transportation infrastructures, implied distribution and communication networks, 

and narrative description. In each case, motion pictures represented the city and 

region as an interconnected system of sites and infrastructures. In other words, film 

was used to construct geographical knowledge through the use of collections of 

views that presented a geographical system. 

This parallels contemporary thinking about regional planning, as well as 

transportation and communications infrastructures, in the United States. More 

broadly, this reveals how geographical and spatial knowledge was structured during 

this period, as well as the ways in which understanding of the built environment and 

serial systems were intertwined. As the city, region, and landscape became 

connected by an increasingly complex network of infrastructures, so too did the 

cinematic techniques for representing them. 

 

Transportation Lines and Geographical Systems 

In American Mutoscope and Biograph Company’s 1902 Picture Catalogue, the 

company advertised its prolific film production by emphasizing the sheer length of 

film stock used: 
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A Record Without a Parallel! 

We have exposed over 86 miles of Biograph negative film up to the date of 

the issuance of this catalogue. Our Longest negative is seven miles in 

length.292 

 

By converting its production output from feet – useful information for exhibitors in 

calculating running time – into miles, American Mutoscope and Biograph Company 

translated the total duration of its motion pictures into geographical distance 

covered. Moreover, the quote conjures the image of film literally unfurled across the 

landscape, like train tracks or a road, both metaphors that would serve to structure 

early films that moved the spectator through the city and the landscape. 

 This image had its most direct corollary in phantom rides, motion pictures 

filmed from the front or back of a moving vehicle to convey the experience of motion 

through space. The first such film, American Mutoscope and Biograph Company’s 

1897 Through the Haverstraw Tunnel, shot from the front of a moving train on the 

New York Central Railroad West Shore Line about forty miles north of New York, 

stunned audiences. A review in the New York Mail and Express remarked, “The way 

in which the unseen energy swallows up space and flings itself into the distances in 

[sic] as mysterious and impressive almost as an allegory.”293 

 As many historians have noted, the experiences of train travel and film 

spectatorship were closely intertwined. Viewing the landscape through the window, 

as Wolfgang Schivelbusch wrote in his pioneering work on the railway, entailed a new 

 
292 American Mutoscope and Biograph Company, Picture Catalogue, 5. 
293 Cited in Niver, Biograph Bulletins, 1896-1908, 28. 
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form of “panoramic perception,” in which the traveler viewed objects through the 

apparatus upon which he moved through space.294 Thus, as Lynne Kirby has 

demonstrated, the railroad itself was a protocinematic phenomenon which 

established a mode of perception which carried over into cinema, profoundly 

influencing the way in which we perceive the modern world.295 Turn-of-the-century 

amusement park rides even mimicked this mode of experience in Hale’s Tours, rides 

that entailed viewers sitting in imitation railway cars that rocked and jolted as they 

viewed films of railway travel.296 

The virtual mobility of phantom rides has, understandably, been a favorite 

subject of both media and architectural histories, with historians further arguing that 

phantom rides were among the major ways in which cinema has disrupted the 

representation of space.297 Rather than focus on this aspect of phantom rides, 

though, I want to turn attention back on the infrastructure itself and the ways in 

which it mapped new geographies of the city and landscape. As John R. Stilgoe has 

noted, the “metropolitan corridor” of railroads existed as its own spatial entity, 

separate from terms such as urban, suburban, and rural, or cityscape and landscape. 

 
294 Wolfgang Schivelbusch, The Railway Journey: The Industrialization of Time and Space in 

the 19th Century (Berkeley, Calif.: University of California Press, 1986), 64. 
295 Kirby addresses the ways in which the railway played a role in exhibition practices, as 

subject matter, as a mode of representation, in stories, and in discourses on the reception of 

cinema in Kirby, Parallel Tracks. 
296 On Hale’s Tours, see Rabinovitz, Electric Dreamland; Raymond Fielding, “Hale’s Tours: 

Ultrarealism In the Pre-1910 Motion Picture,” Cinema Journal 10, no. 1 (Fall 1970): 34–47. 
297 Gunning, “An Unseen Energy Swallows Space: The Space in Early Film and Its Relation to 

American Avant-Garde Film”; on the perception of cities and architecture in motion, see 

Borden, Drive; and Schwarzer, Zoomscape. 



 239 

It played a broad role in the popular imagination through the popular press, 

literature, and art as a symbol heralding the future, as well as a space of urbanity.298 

Within the urban context, films shot from trains mapped the spaces of urban 

experience, and those of elevated trains and subways in particular documented new 

overlapping layers of the city. In 104th Street Curve, New York, Elevated Railway 

(Edison, 1899), the view from the front of an elevated train shows the city from 

above (Figure 4.3). The later American Mutoscope and Biograph Company film 

Interior N.Y. Subway, 14th St. to 42nd St. (1905), uses the same representational 

technique, but maps the new space of the underground which was created by the 

subways in New York (Figure 4.4). As a result of these imaging techniques, the multi-

layered urban geography of New York was portrayed, a subject that was also 

prevalent in professional discourse and in popular visual culture (Figures 4.5-4.6). 

Reading these films as a group, they begin to convey the interconnected geography 

of infrastructures in the city. 

During the first decade of the twentieth century, the creation of phantom 

rides paralleled emerging transportation methods and common routes of travel. As 

urban train lines were built, films such as New Brooklyn to New York via Brooklyn 

Bridge, no. 2 (Edison, 1899), which depicted the train trip across the bridge, were the 

subject of admiration among viewers.299 American Mutoscope and Biograph  

 
298 See John R. Stilgoe, Metropolitan Corridor: Railroads and the American Scene (New 

Haven: Yale University Press, 1983). 
299 See clippings re-published in Niver, Biograph Bulletins, 1896-1908, 42. 
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Figure 4.3: 104th Street Curve, New York, 
Elevated Railway (Thomas A. Edison, Inc., 1899). 
Paper Print Collection, Library of Congress 
Motion Picture, Broadcasting and Recorded 
Sound Division. 
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Figure 4.4: Interior N.Y. Subway, 14th St. to 42nd 
St. (American Mutoscope and Biograph Co., 
1905). Paper Print Collection, Library of 
Congress Motion Picture, Broadcasting and 
Recorded Sound Division. 
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Figure 4.5: “Rapid Transit Subway at the Battery, and East River Tunnel,” 
New York, cover of Scientific American 87, no. 25 (December 20, 1902). 
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Figure 4.6: Underground Loop Station at City Hall, New York, 
postcard (New York: Illustrated Post Card Co., circa 1904-
1906). Collection of the author. 
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Company’s 1906 films Seeing Boston and A Trip to Berkeley, Cal. were shot from 

moving streetcars, themselves a main force in the development of those cities.300 As 

automobiles became a part of urban transportation, American Mutoscope and 

Biograph Company created phantom rides from cars, as in their 1903 Over Route of 

Roosevelt Parade in an Automobile, set in San Francisco.301 

Even outside the context of phantom rides, though, trains and other 

transportation infrastructures served as structuring mechanisms for motion pictures. 

At the turn of the century, major producers such as the American Mutoscope and 

Biograph Company and Edison Manufacturing Company sent their filmmakers on 

filming trips around the country, with films shot at stops along the way. As a result, 

groups of films can be seen as a series organized around filmmakers’ travel. This 

built-in narrative and spatial sequence are especially evident in film series created 

with the sponsorship of railway companies, such as Edison’s Erie Railroad Series 

(1897), which included Corner Madison and State Streets, Chicago and scenes at the 

Chicago stockyards and along Lake Erie in Cleveland. Another example is the 

Southern Pacific Railway Company Series (1898), with scenes of southern California. 

In both cases, the motion pictures are quite literally a series of views structured by 

 
300 On streetcars and urban development, see Sam Bass Warner, Streetcar Suburbs the 

Process of Growth in Boston, 1870-1900, 2nd ed. (Cambridge, Mass.: Harvard University 

Press, 1978); on the context of urban public transit, see Charles W. Cheape, Moving the 

Masses: Urban Public Transit in New York, Boston, and Philadelphia, 1880-1912 (Cambridge, 

Mass.: Harvard University Press, 1980). 
301 On the integration of the automobile into urban centers, see McShane, Down the Asphalt 

Path. 
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transportation networks. Each film could be viewed individually, but when 

considered together, they mapped the geography of travel through the region, 

accomplished by depicting points visited along the way. 

This is consistent with travelers’ experience of space when mediated by rapid 

transportation technologies such as the railway. As Schivelbusch points out, the 

collapse of space that resulted from the speed and mathematical directness of trains 

eliminated the close relationship between the traveler and the space traveled. In 

other words, the space in-between, the skipped-over space, became less important. 

According to Schivelbusch, this marks the transition from the space of landscape to 

geographical space. In a landscape, each location is defined by its relation to 

neighboring places; in geographical space, every place is defined by its position with 

respect to the whole, which is a closed, transparent system.302 

Translated into the context of motion pictures, the film series, with motion 

pictures captured at distributed points, thus became a tool for conveying geographic 

systems. In contrast to earlier printed and photographic view books, the temporality 

of film allowed for expanded notions of narrative to connect the images. This would 

play out in industrial films, travelogues, and geography films during the 1900s and 

1910s. 

 

 
302 Schivelbusch, The Railway Journey, 53; Schivelbusch bases his analysis on Erwin W. Straus, 

The Primary World of Senses: A Vindication of Sensory Experience (New York: Free Press of 

Glencoe, 1963), 319–20. 
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Distribution Networks and the Infrastructural Imagination  

In the 1903 American Mutoscope and Biograph Company series on the United 

States Post Office Department, it is apparent that what was not represented on film 

was at least as important as what was shown. Like early motion pictures depicting 

sites along railway routes, geographic seriality manifested through film series, with 

each film showing one node in a distributed network of activities, places, and spaces 

connected by transportation infrastructures. Rather than being about human 

mobility, though, the U.S.P.O. films conceptualized the movement of objects and 

communication through space, relying on the infrastructural imagination of the 

viewer to map connections not explicitly shown on film. 

In this way, the U.S.P.O. films showed the increasing connections between 

American cities and their regions. As William Cronon demonstrated in his study of 

Chicago, the largest midwestern city was connected to its hinterlands through 

infrastructures such as water and rails, with commodity flows between the city and 

natural systems of supply comprising the metropolitan economy.303 Beyond the flow 

of raw materials and consumer goods, the circulation of communications and people 

via a variety of means connected urban and rural locations (Figure 4.7). 

This geographical seriality is also visible in a group of four films created over a 

period of two weeks in 1903 by Thomas A. Edison, Inc. depicting waste management  

  

 
303 William Cronon, Nature’s Metropolis: Chicago and the Great West (New York: W. W. 

Norton, 1991). 
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Figure 4.7: Exchange St. Looking West, Ticonderoga, N.Y. in the Future, postcard (circa 1910). 
Collection of the author. 
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in New York. The first, New York City Dumping Wharf, photographed by James Blair 

Smith on April 28, 1903, shows the act of eliminating waste from the city at a wharf 

probably located along the East River. Trash is dumped off the pier from wagons onto 

barges, where men with shovels spread the piles of debris and carts dump rubble 

(Figure 4.8). The next day, Smith made a film about the street-cleaning brigade in 

New York, White Wings on Review, which showed the crew parading down a street, 

probably Fifth Avenue (Figure 4.9). The Edison catalog described it in relation to the 

wharf as “A fine picture of the celebrated ‘White Wings’ or street-cleaning 

department of one district of Greater New York, showing over 350 men in line, and 

over 100 carts that are used to carry the refuse away to the dumping wharf, 

marching through the streets of New York.”304 

Ten days after Smith filmed the White Wings, on May 9, Edwin S. Porter 

photographed Sorting Refuse at Incinerating Plant, New York City. In this film, 

workers pick through piles of trash at a large work site – likely either the sanitation 

department’s East Seventeenth Street facility or the incinerator at Forty-Seventh 

Street on the Hudson River – placing refuse into sacks, while in the background, a 

man unloads trash from a wagon (Figure 4.10). This film was shot the same day that 

Porter made a boat trip around New York, creating panoramic films of the Manhattan 

skyline and islands around the city, including Panorama of Riker’s Island, in which  

  

 
304 Edison Manufacturing Co., Edison Films, October Supplement, 1903, No. 185 (Orange, N.J.: 

Edison Manufacturing Co., 1903), 9. 
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Figure 4.8: New York City Dumping Wharf 
(Thomas A. Edison, Inc., 1903). Paper Print 
Collection, Library of Congress Motion Picture, 
Broadcasting and Recorded Sound Division. 
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Figure 4.9: White Wings on Review (Thomas A. 
Edison, Inc., 1903). Paper Print Collection, 
Library of Congress Motion Picture, 
Broadcasting and Recorded Sound Division. 
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Figure 4.10: Sorting Refuse at Incinerating Plant, 
New York City (Thomas A. Edison, Inc., 1903). 
Paper Print Collection, Library of Congress 
Motion Picture, Broadcasting and Recorded 
Sound Division. 
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Figure 4.11: Panorama of Riker’s Island (Thomas 
A. Edison, Inc., 1903). Paper Print Collection, 
Library of Congress Motion Picture, 
Broadcasting and Recorded Sound Division.
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New York City’s immense landfill on the island in the East River is shown. The film 

includes scenes of heavy equipment at work, including steam shovels unloading 

garbage from barges (Figure 4.11). 

As with mail circulation, the subject related to current discourse, this time 

through widespread discussion in the United States on urban sanitation and “civic 

housekeeping.”305 New York’s White Wings were in fact nearly celebrities at the turn 

of the century, having been the subject of an earlier Edison film – among the first 

street scenes created – and much press coverage.306 While the four refuse films were 

not released and promoted as a series, they can be read as such, as each depicts an 

aspect of waste processing, one step of the process, as in industrial films. Although 

each motion picture is a static view of a single location, one can visualize all trash in 

the city moving toward these processing nodes in New York, where the materials are 

sorted and whisked away at the wharves. Films depicting hubs of trash processing 

thus implied the infrastructure of garbage removal in the city and the geographical 

movement of waste through the sanitation system.  

 
305 On the history of urban sanitation, see Martin V. Melosi, The Sanitary City: Urban 

Infrastructure in America from Colonial Times to the Present (Baltimore: Johns Hopkins 

University Press, 2000); and Martin V. Melosi, Garbage in the Cities: Refuse, Reform, and the 

Environment, Rev. ed. (Pittsburgh, Pa.: University of Pittsburgh Press, 2005); on women and 

the civic housekeeping movement, see Wright, Moralism and the Model Home; and Alison 

Isenberg, Downtown America: A History of the Place and the People Who Made It (Chicago: 

University of Chicago Press, 2004). 
306 See, for example, William W. Ellsworth, “Colonel Waring’s ‘White Angels’: A Sketch of the 

Street Cleaning Department of New York,” The Outlook, June 27, 1896, 1191–92; on Edison’s 

film, see Musser, Edison Motion Pictures, 1890-1900, 204–5. 
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In later films depicting regional infrastructures, the individual units of early 

film series were brought together into one film. In Ford Motor Company’s 1918 film 

Telephone and Telegraph Communications, for example, the film combines what 

previously would have been a series into a single ten-minute film. An entire picture of 

telephone and telegraph infrastructure is depicted in a group of short shots of 

various points along the exchange: cable is laid, women direct calls at switchboards, 

and equipment and wires are shown. 

Although one would expect the sequence to be structured by the exchange of 

communication or the process of laying out wires, the film is a somewhat arbitrary 

assemblage of shots of telephone and telegraph communication infrastructures. This 

striking lack of sequential narrative indicates a possible simultaneity of the shots, and 

thus encourages the viewer to think across the films spatially and multidirectionally. 

In this sense, the absence of narrative structure allows for the same temporal and 

geographic imagination as the postal service and refuse films. 

These films, importantly, reiterate the geographic complexity of film 

production, distribution, and exhibition. This is evident in looking at the operations of 

George Kleine, the proponent of educational films, who ran a major film distribution 

service based in Chicago during the first two decades of the twentieth century. 

Kleine’s distribution infrastructure built on that of his Kleine Optical Company, which 

sold film-related equipment at the turn of the century to individual exhibitors and 

other equipment companies, from people and companies in small Midwestern towns 
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to Hawaii.307 When he entered the educational film distribution business in 1909, he 

already had a geographic system in place consisting of urban hubs surrounded by 

nodes of regional circulation: in addition to the main office in Chicago, he had a 

network of offices in other major and secondary cities across the United States and 

Canada, including Atlanta, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, 

Denver, Detroit, Indianapolis, Kansas City, Los Angeles, Minneapolis, Montreal, New 

York, New Orleans, Philadelphia, Pittsburgh, Salt Lake City, San Francisco, Seattle, St. 

Louis, and Toronto.308 Kleine distributed his own company’s productions – mostly 

historical dramas – and also those of Thomas A. Edison, Inc., Selig Polyscope, and 

Essanay Film Manufacturing to theaters, as well as to war U.S. Army camps during 

World War I.309 

Given the scale and complexity of this distribution operation, an extensive 

technological and administrative infrastructure was required to run each office. 

Transportation was required for production and filming, projection equipment 

distribution, and the shipping of films, as well as Kleine’s frequent business trips to 

New York, and many of the firm’s expenses were thus related to packing, shipping, 

 
307 “Kleine Optical Co.” (1901-1903), v.114, George Kleine Records, New York Public Library, 

Manuscripts and Archives Division. 
308 “Ledger Branch Office Expenses” (1918), v.79-80, George Kleine Records, New York Public 

Library, Manuscripts and Archives Division. 
309 On Kleine, see Joel Frykholm, George Kleine and American Cinema: The Movie Business 

and Film Culture in the Silent Era (London: British Film Institute/Palgrave, 2015); on the 

contemporary context of film distribution, see Frank Kessler and Nanna Verhoeff, eds., 

Networks of Entertainment: Early Film Distribution, 1895-1915 (Eastleigh: John Libbey 

Publishing, 2007). 
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and travel. Communications technologies such as the telephone, telegraph, and 

messenger service were heavily utilized, as were office technologies such as the 

typewriter and other printing technologies, bookkeeping standards, and furniture for 

efficient work. Kleine also invested in advertising via Motion Picture World and other 

publications, so the work of the firm was further disseminated in print.310  

 Like film distribution itself, motion pictures communicated media and 

technological networks through film series linked by the conceptualization of the 

connecting infrastructures. More than representing individual work processes, such 

films were about the circulation of objects around the city and region, from mail to 

trash to the telephone and telegraph. Together with motion pictures depicting 

technological infrastructures such as trains, these films represented cities and regions 

as spaces of flows and motion, and a new infrastructural geography is defined by 

mapping these sites across urban and rural locations. 

 

Urban Travelogues and Structured Navigation 

When the Pathéscope Company of America advertised its educational films in 

a 1918 brochure, it again conjured the image of film unfurled across the landscape, 

this time as a highway. Their pamphlet, titled Education by Visualization: The Royal 

Road to Learning Lies along the Film Highway, was an overview over the merits of 

 
310 “General Ledger” (January 1, 1909-December 31, 1912), v.1, and “Ledger Branch Office 

Expenses” (1918), v.79-80, George Kleine Records, New York Public Library, Manuscripts and 

Archives Division. 
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visual education and the Pathé film distribution service in the United States.311 In 

referring to roads, the brochure accurately described the primary structuring 

principle of geographic spaces in travel films of the late 1900s and early 1910s. Urban 

travelogues in particular used transportation networks as an orienting and linking 

mechanism in multi-shot films, showing their importance in navigating both cities 

and films about them during this period. 

For George Kleine and other proponents of educational film, travelogues were 

an important genre, part of nonfiction film’s role to “uplift” the cinema from cheap 

amusement into clean entertainment. Kleine distributed travel films made by Edison 

and others showing visits to places like Yellowstone Park, the Hawaiian islands, and 

Provincetown, Massachusetts, as well as destinations abroad like China, Egypt, and 

Germany. These travelogues were shown in theaters in Chicago, St. Louis, and other 

cities, where they were exhibited alongside other educational and fictional films.312 

Many travelogues depicted natural settings, and as Jennifer Peterson has 

shown, these were modeled after film’s nineteenth-century precursors such as 

stereographs and illustrated lantern slide lectures, in particular the travel lecture 

tradition as exemplified by Burton Holmes. Travelogues of natural settings built on 

 
311 Pathéscope Company of America, Education by Visualization: The Royal Road to Learning 

Lies along the Film Highway (New York: Pathéscope Company of America, 1918). 
312 “Ledger” (March 1915-June 1915), v.203, George Kleine Records, New York Public Library, 

Manuscripts and Archives Division; Rita Horwitz and Harriet Harrison, The George Kleine 

Collection of Early Motion Pictures in the Library of Congress: A Catalog (Washington, D.C.: 

Library of Congress, 1980). 
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conceptions of the picturesque and especially ideas of the American West as a 

pristine, but modernized, wilderness.313 

While urban travelogues depicting American cities were based on some of the 

same visual and narrative media – stereographs and illustrated lectures, for example 

– they were differentiated by their basis in the historical representation of cities. 

Both the subjects presented and the representational technique were drawn directly 

from earlier urban actualities, as in New York City Street and Harbor Scenes (producer 

unknown, 1914), which opened with scenes of traffic on Forty-Second Street in front 

of the New York Public Library and at Columbus Circle at Fifty-Ninth Street, before 

presenting views of New York and the islands from a moving boat in the harbor.314 

Thus, the lineage of urban travelogues was based more on the urban view tradition, 

in combination with the formal innovations and urban concerns of early actualities. 

Perhaps unsurprisingly given their stake in promoting mobility, Ford Motor 

Company made travelogues as part of their educational film department in the 

1910s. The subjects of these films included visits to natural scenery and to cities in 

the United States, and at times the two were conflated. For example, in Ford’s 1916 

film The Grand Canyon of Chicago (La Salle and Jackson Streets), the space of the 

street is conveyed as a deep canyon made by skyscrapers. In this brief, 20-second 

film, the camera is positioned in the middle of the street, with traffic – cars, trucks,  

 
313 Peterson, Education in the School of Dreams. 
314 Horwitz and Harrison, The George Kleine Collection of Early Motion Pictures in the Library 

of Congress. 
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Figure 4.12: The Grand Canyon of Chicago (La Salle and Jackson Streets) (Ford Motor Co., 
1916). Ford Film Collection, National Archives at College Park. 
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and horse-drawn carriages – passing by on either side. The street recedes into the 

one-point perspective created by the central view down the street, and pedestrians 

walk by side-to-side crossing the street, some slowing to look into the camera (Figure 

4.12). 

On the one hand, this film can be seen in relation to early actualities like 

Herald Square, made twenty years earlier, which depicted traffic passing by the 

camera. The brevity of the film, part of the Ford Animated Weekly program that 

consisted of newsreel-like shorts, is also reminiscent of early actualities, with this film 

providing a single section-like view of a noteworthy urban scene. At the same time, 

the movement of the camera to the middle of the street – as opposed an oblique 

view of a street intersection as in Herald Square – places the emphasis on the space 

of the street itself, here defined by the skyscrapers around it. This is emphasized in 

the film’s only intertitle, which states, “Not so deep maybe as the Colorado Canyon 

and there’s no river running through it, but a never ending sea of humanity is 

continually ebbing and flowing between its steep boundaries.” The text not only 

emphasizes the height of the buildings and urban movement occurring in the space 

between them, but also compares the tremendous scale to the subjects of nature-

oriented travelogues, the Grand Canyon and the sea. 

Predominantly, though, Ford’s urban travelogues focused on the immediate 

context of urban circulation, emphasizing the particularities of each city’s transit. In 

the film Pittsburgh, Pennsylvania (1917), for example, the first part of the film 
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consists primarily of views of and from a funicular, as well as shots of traffic on city 

streets – for a city that had recently received recommendations on replanning its 

streets from Frederick Law Olmsted.315 Matching the primary mode of transportation 

in New York, New York City, from an Elevated Railroad (1916) begins like the earlier 

Edison film, 104th Street Curve, New York, showing a phantom ride on the train, with 

pans and tilts to show views of the city to the sides. The film includes a stop at Herald 

Square, with a shot up Broadway from the elevated train, again reiterating a scene 

from early actualities. 

In Ford’s early urban travelogue Philadelphia, Pennsylvania (1915), what 

distinguishes the film from others in the travel genre is emphasis on the layout of 

streets and how cars fit into the historic fabric of the city. The film opens with shots 

of automobile and streetcar traffic on Chestnut Street and an intertitle explaining 

street naming in a manner that would aid in street navigation: “The main streets 

running north and south are numbered, while those running east and west were 

formerly named after trees and shrubs indigenous to the community. Thus we have 

Chestnut Street (looking west from 11th Street).” After proceeding through a 

sequence of monuments and historic sites, the film concludes with “A view on Broad 

Street showing the Philadelphia system of parking automobiles.” In this shot, a 

 
315 See Frederick Law Olmsted, Pittsburgh Main Thoroughfares and the Down Town District: 

Improvements Necessary to Meet the City’s Present and Future Needs: A Report (Pittsburgh: 

Pittsburgh Civic Commission, 1911). 



 262 

policeman directs traffic, reiterating the fascination with urban traffic regulation of 

the period.316 

By 1917, Ford’s urban travelogue formula had been fully developed into one 

that would be repeated across the United States, from Cleveland to Seattle. Their 

educational film program had also been formalized, moving from the Ford Animated 

Weekly newsreel format to the Ford Educational Weekly series, with the title screen 

of each urban travelogue stating, “A visit to American cities with Ford Educational 

Weekly.” Ford urban films were structured with two main parts: first, an opening 

panorama from a tall building downtown, as well as views of traffic on busy streets, 

to provide orientation and convey circulation patterns; second, a series of static shots 

of landmarks, important monuments, buildings, or institutional sites particular to 

that city. As a presentation of sites, with just enough information in the intertitles to 

convey postcard-like context, the films demonstrated both the importance of 

particular places and how to navigate the city. 

The 1917 film Los Angeles opens with a panoramic view of the downtown 

area and a view of the Hall of Records and the old Court House. Then it shows 

“Broadway, in the heart of the business section,” a view from above of pedestrian, 

automobile, and streetcar traffic. The film then proceeds to show sites of interest, 

including the water system. Interspersed throughout are scenes of interesting traffic 

patterns – the retail district is shown, as is Angels Flight inclined railway and the Third 

 
316 On urban parking and traffic regulation, see Fogelson, Downtown. 
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Street Tunnel, as well as heavy traffic at the tunnel entrance (“Here you have your 

choice of going over or under the hill”). The double-barreled tunnel at North Hill 

Street is shown with streetcar traffic in one tunnel and automobile in the other. The 

traffic at Seventh and Broadway, “the busiest traffic center,” is shown from a second-

story height. Then the finale of the film is a view from above of downtown traffic 

intersections along Broadway and “the fashionable shopping district” with the speed 

of the film accelerated to show the circulation of automobiles and streetcars at high 

speed. The intertitle notes, “Ponce de Leon had nothing on the rejuvenating 

properties of this highway – watch!” 

 Shots which included the acceleration of traffic at an intersection were a 

staple of Ford urban travelogues, included in films of San Francisco (1916), Seattle 

(1917), and Portland (1918) in addition to the Los Angeles film. In each, the scene is 

part of a sequence of shots of streets in the city, including a view from above of 

traffic on a busy street, as well as multiple shots from street level looking down city 

streets with traffic passing by. Then, for fifteen to twenty seconds, a busy 

intersection is shown with the film speed accelerated. Pedestrians, streetcars, and 

other vehicles cross the intersection in turn. In this fantasy of sped-up traffic, both 

the volume of traffic and its rhythm are apparent. It appears as a system, stop and 

go, repeating again and again, a visualization of the ideals of urban traffic 

management (Figure 4.13). 
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Figure 4.13: Accelerated traffic at intersection in Portland, Oregon (Ford Motor Co., 1918). 
Ford Film Collection, National Archives at College Park. 
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While urban travelogues, like earlier train and distribution network films, 

continued to represent spatial systems through views in series, they were joined into 

multi-shot films, and they uniquely conveyed structured navigation through the 

representation of transportation infrastructures. Urban travelogues thus show an 

interest not just in sites, but in the functioning of urban systems, in particular 

through an automobile-centered approach. Further, more than mere representation, 

these urban systems became conceptual and literal maps, which would be useful in 

the educational geography films of the late 1910s. 

 

Geographical Knowledge and “Picturized Pedagogy” 

Visual education was formalized and institutionalized in the late 1910s and 

early 1920s, as a number of distributors moved into the educational film arena, and 

schools, universities, and churches participated the circulation, exhibition, and 

collecting of films alongside other visual media such as lantern slides. They agreed 

that, as William Lester Bodine, the Superintendent of Compulsory Education in 

Chicago, put it in 1922, “Progressive education calls for picturized pedagogy.”317 This 

was the culmination of over a decade of work by proponents of visual instruction 

 
317 William Lester Bodine, “The Four M’s Instead of the Three R’s: Movies, Muscle, Mind, and 

Morals Are the Basic Ideals of the New School in the New World Opening to the Child,” 

Educational Film Magazine 7, no. 1 (January 1922): 5. 
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such as George Kleine, anthropologist Frederick Starr of the University of Chicago, 

and many others from the worlds of both film and education.318 

The role of geography as a metaphor for conveying knowledge through film is 

plainly visible on the covers of the monthly visual education magazine, Reel and Slide. 

Its first few issues in 1918, for example, featured an illustration of a reel of film next 

to a globe and several books in the foreground, with Egyptian pyramids and an 

industrial factory in the background. The following year, the magazine’s cover 

presented a globe emerging from the light of a projector, as well as strips of film that 

disintegrate into clouds with floating images of architectural sites like the Sphinx, the 

Rialto Bridge, a Chinese pagoda, a mosque, a Dutch windmill, and a skyscraper, as 

well as scenes of industrial labor (Figure 4.14).319  

The globe was a frequently-used emblem of educational film distribution – 

both Eclipse and Urban used one in their logo – and references to the global 

distribution of film were common, as in Educational Film Magazine’s regular news 

feature, “Flashes on the World’s Screen.”320 Metaphors aside, geography films were 

indeed one of the main categories of educational films, as educators saw film as 

uniquely suited to conveying geographic information. Furthermore, as the latter Reel 

and Slide cover indicated, the array of locations depicted through individual films –  

 
318 On educational film during this period, see Orgeron, Orgeron, and Streible, Learning with 

the Lights Off. 
319 Reel and Slide, March 1918, front cover; Reel and Slide, January 1919, front cover. 
320 See, for example, “Flashes on the World’s Screen,” Educational Film Magazine 1, no. 1 

(January 1919): 25. 
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Figure 4.14: Reel and Slide Magazine 
covers (March 1918 and January 1919).
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and through the collecting of those films into organized series – could comprise a 

body of geographical knowledge. 

In contrast to earlier educational films intended for a theatrical audience, this 

period saw the development of films specifically for integration into school curricula. 

The Ford Educational Library, launched in 1920, was explicitly intended for classroom 

use, and the company enlisted a board of experts consisting of faculty at midwestern 

universities who assisted in editing, final review, and approval of the films. This 

included W.H. Dudley, the chief of the Bureau of Visual Instruction University of 

Wisconsin, Charles Roach of the Visual Instruction Service at Iowa State College of 

Agriculture and Mechanical Arts, J.W. Ankeney of the Visual Presentation 

Department at the University of Minnesota, and W.M. Gregory, the Director of Visual 

Instruction at Normal Training School in Cleveland, Ohio.321 

Within universities, some institutions by this time had the infrastructure in 

place to facilitate borrowing and lending of educational films through visual 

education departments and extension offices. George Kleine, for example, rented his 

historical films to a long list of institutions that included the University of California-

Berkeley, University of Florida, Indiana University, University of Iowa, University of 

Kansas, Michigan State Normal College, University of Montana, State of North 

Carolina Department of Education, University of Oklahoma, University of Oregon, 

 
321 “Miscellany,” Visual Education 1, no. 5 (October 1920): 39. 
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University of Utah, and University of Wisconsin.322 In addition to receiving films from 

Kleine, Ford, and other producers and distributors, university extension offices 

rented to other educational entities, such as churches and high schools in the region. 

The University of Wisconsin in particular was a leader in the educational film 

movement, hosting the first annual conference of visual instruction in 1921. By 1924, 

the U.S. Bureau of Education had issued a full report on the rapid growth of visual 

education departments in educational institutions.323 

Public high schools borrowed their films from a variety of sources – in New 

York, the Board of Education had a contract with Pathé beginning around 1915 for 

films in public schools in New York and Brooklyn.324 That said, the American Museum 

of Natural History also lent films to public schools in New York, the largest category 

of which was geography, and public libraries kept catalogues of films and had 

occasional screenings as well.325 

Not surprisingly, then, a number of film distributors began marketing their 

collections as “libraries” in the late 1910s. English educational film trailblazer Charles 

Urban had a “Library of Educational Films,” which was distributed by the Kineto 

 
322 “University and College Film Rental Reports” (1921-1922), v.807A, George Kleine Records, 

New York Public Library, Manuscripts and Archives Division 
323 A.P. Hollis, Visual Education Departments in Educational Institutions, vol. 8, Department 

of the Interior, Bureau of Education Bulletin 1924 (Washington, D.C.: Government Printing 

Office, 1924); see also Paul Saettler, The Evolution of American Educational Technology 

(Greenwich, Conn.: Information Age Publishing, 2004). 
324 Pathéscope Company of America, Education by Visualization, 13. 
325 “Films in Libraries,” Reel and Slide, January 1919, 4. 
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Company in the United States. In addition, Ford began a new series under the 

heading Ford Educational Library, there was the DeVry Library and the Besler 

Educational Library, and William Selig referred to his travelogues as a Travel Film 

Library. The Pathéscope Company of America, who promoted their educational films 

as the “Pathéscope Film Library,” went so far as to provide an image of their film 

library in their brochure (Figure 4.15).326 

 This re-branding of the film exchange as a library was more than a simple re-

naming, as it indicated a broad approach to developing cohesive educational 

collections that represented a body of knowledge. An advertisement for Urban’s 

Library of Educational Films further elaborates: 

The term the ‘living book of knowledge’ has been rightfully applied to the 

Kineto Review (Edited by Charles Urban) which, with its 30 one reel issues, 

already forms a nucleus of the most valuable instructive pictorial matter yet 

published[.] This film library will be added to at the rate of 100 one reel 

‘volumes’ per annum, until it ultimately includes a standard treatise on every 

conceivable subject[.] What the Encyclopaedia Brittanica is to the Book World 

the Kineto Review will be to the Film Educational World.327 

 

In this configuration, each film became a “volume,” “book,” or “issue” in a series, a 

compendium collected and preserved in film. Books were omnipresent in educational 

film advertisements, as in print advertisements for the Ford Educational Library, 

where books lined the top of the page, and new titles were announced as “volumes.”  

  

 
326 Pathéscope Company of America, Education by Visualization, 12. 
327 “Charles Urban’s Library of Films,” Educational Film Magazine 3, no. 1 (January 1920): 7. 
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Figure 4.15: Pathéscope Company of America, Education by Visualization: The Royal 
Road to Learning Lies along the Film Highway (New York: Pathéscope Company of 
America, 1918).
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At the top of the advertisements, a book lies open, while at the end of each Ford 

Educational Library film, the book is shown closing.328 

The library metaphor also placed emphasis on the circulation of educational 

films, for which the geographical and administrative network was extensive. Urban, 

for example, advertised that “the ‘Kineto Review’ Library will be established in every 

centre and district throughout the United States, its reels to be obtained at any time 

and as often as desired by the Schools, Churches and better class Theatres.”329 Like 

the Kineto Review, the Educational Films Corporation of America combined the 

library metaphor with geography. Above their globe logo in an advertisement, they 

boasted, “Our film library…is perhaps the most extensive in the world, and we are 

ready to serve you from 16 branch centers, covering the whole United States.”330 

The integration of motion pictures into public education occurred through 

subjects that educators believed were best conveyed visually, in particular 

geography, history, travel scenes, and nature study. A 1922 article in Educational Film 

Magazine titled “Motion Pictures Must Coordinate with the Curriculum” argued for 

the effectiveness of films in teaching certain subjects, based on a report written for 

the New York Visual Instruction Association. Citing a study by Roy L. Davis, a graduate 

student at New York University, the essay announced “20.9 points gained by pupils 

 
328 “Ford Educational Library Announces the Following Volumes...,” Educational Film 

Magazine 7, no. 1 (January 1922): Inside front cover. 
329 “Charles Urban’s Library of Films.” 
330 “Educational Films Corporation of America,” Educational Film Magazine 1, no. 1 (January 

1919): 39. 
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with geography film,” more than any other subject.331 Several years later, a 1925 

article in the New York Herald Tribune on “Education and the ‘Movies’” noted that 

geography was being taught using films and that they could be used as textbooks in 

the classroom. It predicted, “The time will surely come when every schoolhouse, 

perhaps every classroom, will have a projector of its own, and when the film will play 

a highly important part in impressing upon young minds lessons that cannot be 

taught as effectively in any other way.332 

Producers created cohesive series for teaching about geographical subjects, at 

times through the guise of travelogues. Educational Film Corporation, for example, in 

1921 created A Trip Around the World in Movies, a four-part series that visited more 

than fourteen countries on six continents.333 Although travel films and travel series 

had existed for decades, this and related contemporary series were distinguished by 

the comprehensiveness with which they claimed to present the world. 

This is the case with Ford’s geographically-oriented films of the late teens and 

early twenties, which began to provide more global context, as well as more 

historical and scientific information as pertinent. In 1919, immediately prior to 

establishing the Ford Educational Library, Ford had made Geography - The Earth: 

What Is It?, a ten-reel film that moved back and forth between a globe, animations of 

 
331 “Motion Pictures Must Coordinate with the Curriculum,” Educational Film Magazine 7, 

no. 1 (January 1922): 6. 
332 “Education and the ‘Movies,’” New York Herald Tribune, March 1, 1925. 
333 “One-Reel Travel Subjects of Value and Interest,” Educational Film Magazine 6, no. 1 (July 

1921): 21. 
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the Earth, intertitles, and films of industrial and leisure scenes. Thus, the motion 

picture combined scientific facts about the Earth, sun, moon, their rotation, and 

gravity with industrial geography. In a 1921 advertisement for the Educational Film 

Library, this focus on geography is confirmed: in promoting their “organized visual 

instruction,” the categories of films listed are history, regional geography, and 

industrial geography.334 

 Ford’s films about specific cities also took on a more didactic approach under 

the umbrella of the Ford Educational Library. Ford explicitly sought to depict cities in 

their regions through films such as New York City Regional Geography of 1921, which 

situated the city via an animated map at the beginning of the film, before proceeding 

to individual architectural sites in New York. The educational value of such films was 

conveyed in an article about Ford’s 1921 film Dynamic Detroit: 

Under the title of Dynamic Detroit the city is presented as a “billion dollar 

town” with its fine natural harbor, its 16.65 miles of river front, fine public 

buildings, private residences, schools, clubs, libraries and industrial plants. 

This present-day general view is supplemented by an historic outline of the 

small French settlement of the eighteenth century, which became English in 

1763 and American in 1783. For geography and history students, Rotarians, 

students of civics, Chambers of Commerce, and many other groups, this 

picturization of the dynamic city will prove of constructive interest.335 

 

In this Detroit film, the added historical and geographical context distinguish it from 

earlier urban travelogues. 

 
334 “Educational Film Magazine,” January 1922. 
335 “Ford Educational Library Offers Variety,” Educational Film Magazine 6, no. 2 (August 

1921): 12. 
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In addition to depicting geography using history, the inverse was also true – 

Ford’s historical narratives were framed through geography, as in their 1920 series 

on the American Revolution. In Landmarks of the American Revolution: Boston and 

Vicinity and Landmarks of the American Revolution: Concord, Philadelphia, New York, 

and Mt. Vernon, first one and then multiple cities are drawn into the narrative of the 

Revolution, as told through maps, intertitles with historical events, and then filmic 

shots of monuments. 

What is clear from these examples is that the means of narrating structured 

geographical information had become increasingly sophisticated, including not just 

film clips and intertitles, but also maps, animation, and more advanced narrative 

structures based around history and geography. This was not lost on educators, who 

theorized the relationship of images and text in articles such as Henry MacMahon’s 

“Synchronizing Films with Textbooks.”336 By the mid-1920s, educators such as 

Andrew Philip Hollis had fleshed out plans for specific geography lessons. In his 

Motion Pictures for Instruction, for example, he provides a detailed plan for teaching 

on California’s Wonders, a multimedia lesson involving maps, film, and discussion 

questions.337 

 
336 Henry MacMahon, “Synchronizing Films with Textbooks,” Educational Film Magazine 1, 

no. 1 (January 1919): 11. 
337 Andrew Phillip Hollis, Motion Pictures for Instruction (New York: The Century Co., 1926), 

93. 
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Fundamentally, the presentations were image-centric, relying on sequences 

of film clips and films connected in series by narrative. This was perhaps summed up 

best by John H. Patterson, founder of the National Cash Register Company and a 

proponent of visual education.338 Above the masthead of the January 1919 issue of 

Reel and Slide, he is quoted in part as saying, “The ideal presentation of a subject is 

one in which every subdivision is pictured and the words are used only to connect 

them.”339 As visual education was formalized and institutionalized, geography films 

used increasingly complex methods to link serial film images through intertitles, 

narration, and written text in order to convey geographical knowledge. 

 

Explaining City Planning through the Movies 

Along with the evolving didacticism of motion pictures during the 1910s and 

early 1920s, both travelogues and educational films took on many of the themes of 

city planning discourse, in particular regional thinking about urban development and 

transit. The evolution of representational techniques for suburban expansion and 

new towns can be seen in a 1909 travelogue of Buffalo and in a 1926 film promoting 

development in California. Both films utilize geographic seriality through a series of 

 
338 Patterson had amassed a corporate library of 68,000 glass lantern slides for employee 

training, developed public lecture programs, and enlisted both Biograph and the Gilbreths to 

document his company’s work. Prelinger, The Field Guide to Sponsored Films, vi–vii. 
339 Reel and Slide, January 1919, 2. 
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views, but with increasingly elaborate formal techniques for presenting the city and 

region. 

In Delawanda, the Key to Wealth (ca. 1909), Buffalo photographer and 

filmmaker Oscar A. Simon depicted people on an automobile tour in and around the 

city. Delawanda was a suburb under development between Buffalo and nearby 

Tonawanda, and the film orients the viewer using maps showing the highway system 

and illustrated aerial views of those cities and Niagara Falls in relation to one 

another. The car trip includes views of the parkway system, city streets, Tonawanda, 

Delawanda, the White Building, Soldier's Place, Delaware Park, Gates Circle, and the 

Albright Art Gallery, linked through the structured urban navigation of the 

automobile. 

Simon’s film resembles contemporary travelogues, but with a promotional 

approach to Delawanda that indicates it may have been sponsored by business 

entities in the suburb. Both its tone and visual approach are strikingly similar, in fact, 

to those in a contemporary booklet published by the Buffalo Chamber of Commerce, 

which included images of a series of sites alongside a bird’s eye view of the Buffalo 

region.340 Thus, the film uses formal techniques drawn from both early travelogues 

and print media, using the structured navigation of the automobile to link sites. 

Although this film predates the creation of educational geography films, it is similar in 

 
340 Buffalo Chamber of Commerce, Greater Buffalo and Niagara Frontier, Niagara Falls, the 

Tonawandas, Lockport and Depour (Buffalo: Buffalo Chamber of Commerce, 1914), 46–47. 
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the array of navigational media used – maps, aerial views, and shots of 

transportation infrastructures. In addition, it suggests the developing interest in the 

region that would come to dominate urban thought in the coming decades through 

regional planning in New York and elsewhere. 

 By the 1920s, with the push for formal visual education underway, city 

planners had begun to explicitly consider the merits of motion pictures to explain 

their ideas. In a 1926 article in the professional city planning journal The American 

City, author and city planner Guy Wilfred Hayler elucidated the opportunities and 

challenges of “Explaining City Planning through the Movies.” Hayler had worked for 

John Nolen early in his career, before becoming a planning engineer for the Regional 

Plan Association of San Francisco Bay Counties. In that capacity, he oversaw advising 

on the film The Payroll Dollar (Alexander Productions, 1926), which described the 

industrial and physical development of a hypothetical future city in Northern 

California, providing “an important lesson in city planning.”341 

In the case of The Payroll Dollar, the goal was “to depict the complete 

development of a city through a number of years with consistent application of the 

principles of city planning throughout.” Concepts elucidated included zoning, housing 

“in well designed residential tracts,” parks and city beautification, civic center and 

civic architecture, river and waterfront improvements, the planning of industrial 

 
341 Hayler, “Explaining City Planning through the Movies,” 39. 
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areas such as factories, and railway access. In other words, the film illustrated a 

combination of City Beautiful and economic development ideals.342  

Importantly, the film was funded by unnamed “leading industrial concerns on 

the Pacific Coast” and produced by a maker of educational films, with considerable 

input from city planners. The title of the film was explained by Hayler as follows: 

“With the circulation of The Payroll Dollar from the factories comes local 

prosperity.”343 In this combination of educational and civic morals with pure 

economic concern, the film exemplifies the paradox at the heart of sponsored 

educational films during the early twentieth century. It is impossible to separate the 

two seemingly competing goals, yet each is achieved through early motion pictures. 

In The Payroll Dollar, we see the evolution of film form from snapshot-like 

views of the city to highly-constructed multimedia educational films. Told as a 

historical narrative showing the development of a fictional town from an “early 

Indian settlement,” The Payroll Dollar showed its growth into a city with roads, 

houses, stores, and civic buildings. In Hayler’s words, “The public spirit of the town 

encourages the city beautiful idea, and city plans are made so that all the various 

elements of the city tie together into one harmonious whole.”344 

Notably, the motion picture is composed of scenes shot in various 

“developing areas” in northern California put together into this whole. In addition, a 

 
342 Hayler, 39. 
343 Hayler, 39. 
344 Hayler, 39. 
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model was built in order to show development over time from a panoramic camera 

viewpoint (Figure 4.16). Hayler explained, 

This covers an area of over 100 square feet and is built of magnesite and 

plaster of Paris and colored in pastels to give effects of light and shadow. The 

city is then built up in sight of a motion picture camera and photographed. A 

remarkable, realistic effect is gained by the fact that the model is constructed 

true to perspective, a very difficult operation when so many diverse elements 

are involved. In addition to the model there are a number of technographs or 

animated charts which show up the reasons for various city features.345 

 

Thus, the future city in California was constructed in film via clips of various locations, 

combined with a model and animated charts. The goal, by Hayler’s description, was 

“realistic effect,” as in earlier nonfiction films depicting the built environment, but 

the constructive processes for achieving this reality had become quite complex. 

Hayler’s analysis neatly summarizes the perceived use of film by the mid-

1920s in promoting city planning ideals. He cites A Tale of One City, the 1915 film on 

the Plan of Chicago, as a precedent, describing its effectiveness and success. Further, 

he takes a keen interest in the constructive process of making films, explaining, 

“Making motion pictures of civic improvement schemes and presenting them in vivid 

contrast with conditions it has sought to eliminate, is not an easy matter. It requires 

the highest technical skill to combine animated scenes with still pictures and 

particularly architects’ or engineers’ plans.”346 

 

  

 
345 Hayler, 40. 
346 Hayler, 39. 
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Figure 4.16: Model built for The Payroll Dollar (Alexander Productions, 1926), from Guy 
Wilfred Hayler, “Explaining City Planning through the Movies,” American City Magazine 35, 
no. 1 (July 1926). 
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In this succinct article, Hayler therefore describes the two main threads of the 

development of nonfiction films related to the built environment during the first 

three decades of motion picture production. First, he comfortably assumes the 

usefulness of film in public education and promotion related to the built 

environment. Second, with his interest in film production methods, he underscores 

the importance of the exploration of film’s formal properties in conjunction with the 

representational practices of architecture and city planning. 

 

Geographical Seriality: A Movie Trip through Filmland 

In the 1921 film A Movie Trip through Filmland, made for the Eastman Kodak 

Company by Bosworth, Defrenes, and Felton, the serial conventions of industrial and 

geographical educational films are combined. After an opening animated sequence 

showing film exhibited to people from around the world – which, unfortunately, 

includes depictions of a number of racial and ethnic stereotypes – the film illustrates 

the step by step manufacturing process of nitrate motion picture film at the Kodak 

plant in Rochester, New York. At the conclusion of the factory sequence, Kodak notes 

that they produce 147,000 miles of film annually. Then, to elucidate, an astounding 

clip is shown in which film is wrapped around the earth six times, stretching from the 

top of iconic buildings and natural features, including the Eiffel Tower, Hagia Sophia, 

Taj Mahal, and Mt. Fiji, while the landscape rotates past the camera. This is followed 

by a scene showing the globe model used to film the shot, with a cameraman filming  
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Figure 4.17: A Movie Trip through Filmland 
(Bosworth, Defrenes, and Felton, 1921). George 
Eastman Museum. 
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the earth from a tower (Figure 4.17). The film was offered free to exhibitors and 

played in theaters for more than three years.347 

 Film literally wraps up the world in A Movie Trip through Filmland. Like 

American Mutoscope and Biograph Company’s 1902 statement of their film 

production in miles, it emphasizes the sheer quantity of film manufactured in 

geographic terms. The Kodak film, though, makes the connection to geographical 

space explicit, as architectural sites around globe are literally represented as 

connected by strips of film.  

This film is an accurate representation of how motion pictures were used to 

construct geographical knowledge during the late 1910s and 1920s through 

geographical seriality. Through the use of a series of views and sites, disparate 

locations were connected by transportation and communication infrastructures, as 

well as descriptive and historical narratives, to form a geographical system. This is 

indicative of how spatial knowledge was structured and re-presented during this 

period, and it illustrates the ways in which understanding of the built environment 

and serial systems were interdependent. As cities, regions, and landscapes in the 

United States were connected by an increasingly complex network of infrastructures 

 
347 “Eastman Puts Out Big Film: Picture in Two Reels Tells Story of Film Progress and Goes to 

Exhibitors Free,” Motion Picture Daily 11, no. 5 (December 31, 1921): 324; Dolph Eastman, “A 

Movie Trip through Filmland,” Educational Film Magazine 7, no. 1 (January 1922): 16, 19; 

Prelinger, The Field Guide to Sponsored Films, 65; Luci Marzola, “Better Pictures through 

Chemistry: DuPont and the Fight for the Hollywood Film Stock Market,” The Velvet Light 

Trap, no. 76 (Fall 2015): 3–18. 
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and urban development, so too did the cinematic techniques for representing them 

become more elaborately structured through seriality. 
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CONCLUSION 

 

This dissertation has illustrated how seriality operated in motion pictures of 

the built environment at the turn of the twentieth century in the United States. The 

introduction of the medium of film was a moment of experimentation with seriality 

as a constructive principle, significant in the early development of cinema, but also, I 

hope to have demonstrated, in shaping the presentation of spatial and temporal 

knowledge itself. By focusing on this moment of convergence between media and 

architecture, this dissertation has explored the ways in which seriality played a key 

role in developing and disseminating modern approaches to the built environment 

and its construction. 

I have approached seriality not as one method or approach, but rather as a 

range of practices that utilize this formal framework as a generative and structuring 

device. Considering seriality as a defining category of modernity used across 

disciplines, this dissertation has attempted to describe and historically situate the 

specific manifestations of seriality in cinema related to the built environment during 

the period of study. 

In focusing on nonfiction films related to the built environment during the 

early years of cinema, this dissertation has addressed gaps in the literature in both 

architectural and media histories. By discussing the period prior to canonical 

architectural modernism and the narrative feature film, during which the 
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protagonists are early cameramen, builders, film distributors, industrial management 

specialists, and educators, I have attempted to uncover an “anonymous history” of 

the influence of cinema on the built environment, and thus, modernism itself. In 

addressing the formal features of motion pictures in relation to the logic of the 

disciplines of architecture and city planning, this dissertation has described the ways 

in which new media corresponded with methods for both the production and 

reproduction of the built environment.  

In Chapter 1, I discussed narrative seriality by examining actualities depicting 

street scenes in American cities, a view type produced in large volume by Edison and 

the American Mutoscope and Biograph Company beginning with Herald Square in 

1896. By reading across these works and situating the discussion within 

contemporary visual media such as postcards and photographs, I argued that these 

nonfiction films constructed narratives of urban space through the creation and re-

use of visual iconography and the use of series. I discussed urban actualities dating 

from 1896-1905 in relation to narrative seriality in four modes: the urban view as 

part of a virtual series depicting a given site, multiple views of a single city as 

constituting a constituting a series that maps that city, multiple views with the same 

composition as a series representing a spatial typology across cities, and each 

actuality as part of a series of similar views of distant cities that defined urban 

concepts. This analysis provides a new perspective on serial form among nonfiction 

works as an evolution of the “attraction” in early film, and it helps to explain the 
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development of iconography that would become part of the cinematic vocabulary of 

the city. Additionally, it elucidates how serial narrative in cinema functioned in the 

dissemination of urban ideas in the early years of the discipline of city planning. 

Examining the representation of time in cinema, Chapter 2 explained the role 

of temporal seriality in the analysis and demonstration of building construction 

processes in the United States from 1900 to 1920. Using Buster Keaton’s One Week 

and the film it parodied, Ford Motor Company’s Home Made, as points of departure, 

I described the evolution of construction representation from static arrays at the turn 

of the century to sequential step-by-step depictions of building by the 1910s. Within 

the context of both film and sequential print media, I discussed construction 

documentation in photography and film, industrial films of factory work, and 

promotional and professional literature on precut systems of construction. I 

contended that the temporality of these new visualizations of construction led to an 

unprecedented emphasis on efficiency in processes of making, encouraging the 

standardization of both building methods and components. In combination with 

Taylorist theories of scientific management and Fordist mass production in building, 

temporal seriality in motion pictures played a key role in the development and 

promotion of precut construction systems for both professional and popular 

audiences in the early twentieth century. 

Moving into the planning of modern space, Chapter 3 described archival 

seriality in the motion study research of industrial management pioneers Lillian and 
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Frank Gilbreth in the 1910s. Focusing on their methods of collecting and analyzing 

spatiotemporal data through film, photographs, and stereochronocyclegraphs, I 

demonstrated how their research used applied scientific methods based on the 

systems philosophy approach that was new to information management at the turn 

of the century. These media, combined with methods utilizing seriality, were used to 

develop standards for efficient bodily movement and the planning of space in 

factories, as well as the design of furniture and implements to facilitate work. Motion 

pictures thus served multiple functions as spatiotemporal data, an archive of 

research and standards, and a means of educating workers. Further, the Gilbreths’ 

efficiency ideals combined with their spatiotemporal diagramming techniques and 

methods mapped out a logical process through which modern space was developed 

via data collection, analysis, and design. 

 Finally, returning to the scale of the city and the region, Chapter 4 discussed 

geographical seriality as a means through which geographic dispersion was conveyed 

in the serial presentation of views. From industrial films depicting United States Post 

Office mail circulation to travelogues of the 1910s, as well as educational geography 

films from around 1920, the chapter described modes of constructing geographical 

space in motion pictures. These films were contextualized within expanding 

transportation and distribution networks for people and goods, which served as 

metaphors in geographical films and also as the literal means by which films were 

produced and distributed. I argued that as the city and region became more 
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infrastructurally complex during this period, so too did the serial frameworks for 

communicating geographical knowledge. Within the context of “visual instruction,” 

the development of geographical motion pictures served to chart the evolution and 

formalization of techniques for presenting views in series for education. 

 This dissertation has argued that, through these four modes, seriality played a 

central role in architectural media and its generation of meaning at the turn of the 

twentieth century in the United States. Understanding the serial presentation of 

spatiotemporal information in motion pictures elucidates the role of this new media 

technology in shaping ideas of urbanism, building, and spatial representation. This in 

turn helps to explain the constitution of the modern in the built environment early in 

the twentieth century, as well as its particular relationship with media. 

Over the next few decades, city planners in particular embraced the use of 

nonfiction film to educate a wide public audience on emerging ideas. One key 

example is Ralph Steiner and Willard Van Dyke’s The City (1939), which included 

commentary by Lewis Mumford and others. In advocating for New Towns, the film’s 

historical narrative moved from New England (In the Beginning) to Pittsburgh (The 

Industrial City), Manhattan (The Metropolis – Men into Steel), and New Jersey (the 

Highway – the Endless City) before showing the planned Green Cities of Greenbelt, 

Maryland and Radburn, New Jersey as antidotes to the industrial city and traffic 

congestion. The film, conceived by Catherine Bauer, was made in conjunction with 

the American Institute of Planners (predecessor to the American Planning 



 291 

Association) and was shown at the 1939 New York World’s Fair as part of the City of 

Tomorrow exhibition. 

By 1969, urbanist and organizational theorist William H. Whyte was studying 

pedestrian behavior in urban space through time-lapse films, diagrams, and mapping, 

working in direct lineage from street scenes of the turn of the century, as well as the 

motion studies of the Gilbreths. In collaboration with the New York City Planning 

Commission, and later through the “Street Life Project,” his work resulted in the 1980 

book and film The Social Life of Small Urban Spaces.348 In addition, White worked 

with the Project for Public Spaces on the renovation of Bryant Park in New York. 

 Within the context of institutional educational practices, it almost goes 

without saying that serial images have remained crucial to the teaching of 

architectural and urban history. Historians and educational institutions have moved 

beyond lantern and 35mm slide collections, but now use digital image databases and 

films combined with narrative interpretation, though perhaps with more criticality 

about our methods.349 

In conclusion, at the turn of the twentieth century, the introduction of film 

reconfigured how information about the built environment was gathered and 

presented. As filmmakers explored the very structure of seriality and the medium of 

film in relation to architecture and urbanism, media was used not only for 

 
348 William Hollingsworth Whyte, The Social Life of Small Urban Spaces (New York: Project for 

Public Spaces, 2001). 
349 Borden, “Imaging Architecture.” 
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representation, but also for research, analysis, and education. This demonstrates the 

role of media in defining new approaches to interpreting and planning space through 

novel modes of visualization. Further, as we consider the potential of digital 

representation and fabrication technologies today, it remains relevant to reflect on 

the historical serial composition of the built environment. 
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