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Other Ends of Cinema: Powers of
Ten, Exponential Data, and the
Archive of Scienti c Images

by KyLE Stine

Abstract: From 1957 to 1977, the Of ce of Charles and Ray Eames worked with IBM
on a series of Ims and exhibitions to promote the social bene ts of the computer.
Across these projects, the of ce developed strategies of programming spectator
journeys through spaces of information. It is in this context that one should understand
the Eameses’ most iconic Im, Powers of Ten (1968, 1977). Recognizing Im as an
information medium, the Eames Of ce produced Powers of Ten as a form of visual
software capable of preprocessing a vast archive of scienti c images for the viewer, just
as a computer executes its most fundamental processes behind the interface. Their
efforts, alongside developments in micro Im storage and retrieval, point to Im’s role as
the rst universal medium to process image, sound, text, and data.

mong his notes for the 1971 IBM exhibition A Computer Perspective, the de-

signer Charles Eames wrote under the heading “Possible New Directions”

a buried insight: “the need for imagery created by the pressure of ‘data.”

+MVI[][ AO]ZM[ UMLQKIT ZMKWZL[ KWZXWZI\M JWW
of other forms of accounting and measurement had grown so prodigiously, as
Eames saw it, that the sheer mass of information resisted human understanding,
requiring the unity of the image for comprehension. Recognizing imaging in this
way as part of the history of computing was prescient at a time when the graph-
ical user interface tarried in its experimental infancy. Notwithstanding a handful
WN [XMKQIT X]ZXW[M LM[QOV _WZS[\I\QWV[ QV[\ITTML
IMZW[XIKM UIV]NIK\]ZMZ[ NWTTW_QVO 171V ;]\PMZTIVL
;SMAKPXIL QV ! KWUX]J\MZ OZIXPQK[ ZMUIQV¥ML TIZO
when “end users” meant scientists and engirfeleos this reason, Eames viewe@

©

1 Charles and Ray Eames Papers, Manuscript Division, Library of Congress, Washington, DC (hereinafter’d
“Eames Papers”), box 1:134, folder 7. Computer Perspective, History Wall, 1969-1971. The note is dated
January 4, 1969.

2 The DAC-1 graphical workstation developed at General Motors using IBM equipment in the mid-1960s is a
good example.
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\PM \WXQK WN QUIOMZa QV KWUX]\MZ PQ[\WZa I[ []X
addendum, space permitting, but not entirely necess@hg eventual exhibition
_W]TL IN\MVL \W QUIOMZa QUXTQKQ\Ta QV Q\[ IZZla W
\PM JWWS _W]TL KITT Q\ :\PM AZ[\ \Z]Ta OZIXPQK PQ]
of the computer"—and explicitly in heeding the role that motion pictures played in
LMXQK\QVO \PM 1LIZS "Q[QVBM jtrwduIN fovgmelabddatimyvhi§ T W O C
[\ZQSQVO ZMAMK\QWYV WV Q\[ ZIQ[WV L¥%w\ZM

That Eames chose not to thematize this research in the exhibition, however, belies
his belief in its importance.; QVKM I[ MIZTa I[ ! _PMV -1UM[ KW\
course, “The Language of Vision,” at the University of California, Los Angeles, with
Gyorgy Kepes and George Nelson, he had been interested in the comprehensibility
of information. He sought to understand under what conditions information would
be meaningful for his students and, more broadly, citizens of the modern world. His
method of choice, consistently across his projects, was to use vision as an antidote to
\PM UITlILa WN M 'KM[[ QVNWZUI\QWYV \W UISM LI\l 1JM
describes it, which is to say, valuable and uséfis.in this context of using imaging
\MKPVQY]M[ NWZ LI\l XZWKM[[QVO \PI\ WVM [POW]TL KW
ersof Ten \PM \_W "MZ[QWV[ WN _PQKP ZMTMI[MIA QV !
Computer Perspective IVL _MZM ZM[MIZKPML KWVK]ZZMV\Ta _Q
the exhibition.

Powersof Ten Q[ ZMUMUJMZML I[ WVM WN \PM ATU[ \PI\ \F
IBM, and the company did fund the second version, but the project derived initially
NZWU IVW\PMZ [W]ZKM <PM +WUUQ[[QWYV WV +WTTMON
[KQMVKM ML]KIN\QWYV PQZML \PM -IUM[ 7{KM \W XZWL]K
\PM WZOIVQbI\QWVY[ IVVKIHQUMMXQPQO DQYMZ[QWYV WN \
\W JM KITTML \PM 1:W]OP ;SM\KP° "MZ[QWV J]\ \PM LM
JMKI][M IT\PW]OP \PM ATU LQzMZ[ QV QUXWZ\IV\ _la[ |
| XZWNM[[QWVIT XZWL]K\QWV \PI\ \PM W{KM WXMVTa L
' [ XI1Z\QK]TIZTa \W [KQMVKM ML]KI\WZ[ <PM \MUXTI'
JW\WW&micView Ja \PM ,]\KP [KPWWT\MIKPMZ IVL ML]KI\QW
QV\ZWL]IK\QWV \W TWOIZQ\PUQK [KITM NWZ [KPWWTKP
QTTI\ZINQWV[ \W WI\TQVM NWZ\a tRJUX[° JM\_MMV \PN
VQ\VILM 1\[ AZ[\ [SM\KP KMV\MZ[ WV | OQZT QV \PM KW
and each succeeding picture jumps outward until the school, the Netherlands, and the
whole Earth recede into invisibility, then outward still until the frame approximates the

3 The other reason weighing against its inclusion was that the exhibition was set to cover a period from 1890 to
1950, when the graphic possibilities of computing were less obvious.

4 Charles Eames and Ray Eames, A Computer Perspective (Cambridge, MA: Harvard University Press, 1973), 100.

The omission may also have owed to IBM'’s slow take-up of the graphic possibilities of computers, as several other
lines of research were dropped in deference to the patron’s own history.

6  Orit Halpern, Beautiful Data: A History of Vision and Reason since 1945 (Durham, NC: Duke University Press,
2015). | also acknowledge Halpern's research for the above information on Eames’s course at UCLA.

7  That the commission was formed on a grant from the National Science Foundation (NSF) is interesting in connec-
tion with Charles Eames'’s later correspondence with Vannevar Bush, who played an important role in the design
and creation of the NSF.
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MLOM[ WN \PM [KQMV\QAKITTa SVW_V JVQAMZ[M :MAMZ|
WV \PM WZQOQVIT QUIOM XI[[QVO NZWU \PM [UITT \W \
he based the project on a belief in “the importance of developing a sense of scale,” a
[MV[M WN [XI\QIT WZQMV\I\QWV _Q\PW]\ _PQKP PM NMIZ
narrow and provincial. <PM ATUY[ UIRWZ LMXIZ\]ZM NZWU \PM JW
tographic materials rather than hand-drawn animatidhwas a decision that would
[QOVQAKIV\Ta JZWILMV \PM [KWXM WN \PM XZWRMK\ )T
AMZ[QWV[ WN \PM ATU OW RWQV\Ta \W +PIZTM[ -IUM[ 1V
7{KM I[ I _PWTM XTlaML IV QUXWZ\IV\ ZWTM _Q\P V]UMZ
nicians and researchers in handling the production’s wide-ranging correspondence
and sweeping photographic archive.

<PM -IUM[ 7{KM¥Y[ LQA"MZ[M M XMZ\Q[M IVL KWTTIIJWZI
QUXWZ\IVN QV JVLMZ[\IVLQVO \PM ZMKQXZWKIT TQVM[ V
ATU[ IVL M"PQJQ\QWV[ )\ IVa OQAMV \QUM QV \PM ! [ IV
QV XZWL]KQVO [PWZ\ ATU[ NWZ 1*5 IVL ~"1ZQW][ =; OWA~M
State Department and the Corporation for Public Broadcasting, and in creating a
range of gallery exhibitions for not only IBM but also clients such as the Smithsonian
Institution and the furniture manufacturer Herman MilkeiAcross these ventures, the
W{KM K]T\QMI\ML I [QOVI\]ZM LQLIK\QK [\aTM IVL I [M\ WN
Q\ <PM SMa NWZ \PM -IUM[M[ _I[ \PI\ \PM XZM[MV\I\QW
_PI\MAMZ Q\ _I[ Q\ QV\MVLML \W \MIKP ;XMK\I\WZ[ WN A
learn best, the insight went, when they do so heuristically, when they enjoy an active
ZWTM QV | XZWKM[[ WN LQ[KW~AMZa )T\PW]JOP Q\ ZMUIQV
\PM[M QLMI[ QVQ\QITTa \WWS PWTL QV XIZ\ JMKI][M \PM
[W JMKI][M VMIZTa ITT \PM M'PQJQ\QWV[ QVAWTAML ATU
+PIZTM[ IVL :la -IlUM[ LMAMTWXML QV \PMQ Pokefdbf TMILQ\
Tencrossed with the heuristic methods they devised in their gallery exhibitions, partic
ularly for IBM.

<PM -IUM[ 7{KM MV\MZML QV\W | ZMTI\QWV[PQX _Q\P
until the end of Charles Eames'’s life, shortly before the release of the fully realized
second version dPowers of Ten QV ! 1V \PM TI\M I [ 1*5 [\Z]OOT
NMIZ[ IJW]\ \PM KWUXIVa¥%] QVIMV[QAML LMNMV[M J][QV
presence. In response, IBM’s president Thomas Watson Jr. hired the industrial de
signer Eliot Noyes to revamp the company’s image and reshape public perceptions
IZW]VL \PM KWUX]\MZ¥%[ [WKQIT JMVMA\[ +MV\ZIT \W 6W
the graphic designer Paul Rand to craft a new corporate logo and assembling a team
\W ZMQVAMV\ 1*5%[ XZWL]K\ TQVM[ _I[ \W IXXZWIKP +PI
[MZQM[ WN ATU[ \PI\ _W]TL UISM KWUX]\MZ[ UWZM XMZ]

8 Kees Boeke, Cosmic View: The Universe in Forty Jumps (New York: John Day, 1957), 4.

9 That the Eames Of ce opted to produce a Im version using photographic materials rather than animation is yet
another reason to think that the “rough sketch” designation is imprecise. Producing the Im in this way required
professional image making and expert input from a wide range of elds.

10 Charles Eames also brought a program of Ims on a lecture tour sponsored by the US Information Agency. See
Eric Schuldenfrei, The Films of Charles and Ray Eames: A Universal Sense of Expectation (New York: Routledge,
2015), 185.
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the animatedr he Information Machine: Creative Man and the Data Procék3igr
ZMKWOVQbML MIZTa ©° 2WPV 01Z_WWL M XTIQV[ \PI\ Q\
for computers was . . . one of visuality, space, and experience.”

In his research for The Information Machine, Eames reviewed IBM’s prior public-
Ql\a ATU[ IVL VW\QKML \PI\ \PM KWUXIVa PIL [\Z]KS IV
MzWZ\[ \W UISM \PM KWUX]\MZ IBXBaMdZs ingightQuas Trat [Q O V
IBM should step away from this forbidding image and adopt a posture of openness.

In The Information Machine, this meant positioning modern-day calculators in the lon-
OMZ PJUIV PQ[\WWZa WN [MMSQVO \W KWV\ZWT IVL UI\
prediction, connecting computer technologies to processes of human thought, and
KIT\QVO \PM KWUX]\MZ I[ | XZWJTMU [WT2QVO UIKPQVI
ZM[IT\QVO IVQUI\ML [PWZ\ _I[ XTlaN]T IXXZWIKPIJTM
LQVOTa M'XMZ\ <PM -IUM[M[ KWV\QV]ML \PM[M [\ZI\M
and extended them also to the exhibitions that the company went on to commission

for its corporate showrooms and several museums, beginning with Mathematica

Harwood has shown incisively how the Eameses pursued “a heuristic design
strategy” in constructing these exhibition environments for IBM. Importantly, he ex-
XTIQV[ \PM MVAQZWVUMV\[ TIZOMTa KWVKMITML \PMQ
through “a space that appeared to be free of any formal or overriding regulation”
while using that perceived freedom to ensure “the invisibility of a rigorously conceived
and executed pedagogical program.) [ 7TQ*"QMZ 4]OWV ZMTI\M[ WV \
-ITUM[M[ [\Z]OOTML _Q\P \PM XMLIOWOQKIT MzMK\Q" MYV
ments in these environments; on the other hand, they questioned the degree to which
freedom and indetermination were “compatible with the intelligibility of the presenta
tion.”s Weighing the balance of these considerations, their design practices tended to
MZZ WV \PM [QLM WN KWV\ZWT )VLZM_ =ZW[SQM NW?Z
-IUM[M[Y2 WAMZ\ XZW XGlidpses bf Mhe WA, [wigict the US Information
Agency commissioned for the 1959 American National Exhibition in Moscow, to their
design practices in Think NWZ \PM 1*5 8I"QTQWYV I\ \PM ! 6M_
saying that the latter exhibition “was no less didactic.”

Among the strategies that the Eameses developed for these heuristic environments
was to present the spectator with an overwhelming abundance of data, often using mul-
tiscreen video and elaborate, multimedia walls of information. As Beatriz Colomina

11 Throughout his career and in his collaboration with IBM, Charles Eames worked in tandem with his wife, Ray
Eames, so it makes sense to speak of their projects collaboratively.

12 John Harwood, The Interface: IBM and the Transformation of Corporate Design, 1945-1976 (Minneapolis: Uni-
versity of Minnesota Press, 2011), 63.

13 For Harwood's discussion of The Information Machine, see Interface, 170-172.

14 Harwood, 14. For Harwood's complete discussion of heuristic techniques in the Eameses’ works, see “The Heuristic
Environment: The ‘IBM Museum,” 195-208.

15 Olivier Lugon, “Dynamic Paths of Thought: Exhibition Design, Photography, and Circulation in the work of Herbert
Bayer,” in Cinema beyond Film: Media Epistemology in the Modern Era, ed. Francois Albera and Maria Tortajada
(Amsterdam: Amsterdam University Press, 2010), 140.

16 Andrew V. Uroskie, Between the Black Box and the White Cube: Expanded Cinema and Postwar Art (Chicago:
University of Chicago Press, 2014), 167.
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explains, the goal of these presentations was to promote a consumerist picture of the
home as a system of communicatioifhe exhibitions served as test experiences for
spectators in their acculturation to the new home electronics of television and, later,
personal computers. In this regard, Lugon has shown how, with A Computer Perspective
the Eameses departed from their earlier cinema-inspired exhibitions, which were mod-
MTML IN\MZ \PM [MY]MV\Q | TTHE M{drwatiox MashinaMdlpuksTietheT Q ¢
NZIOUMV\ML XMZKMX\]IT WAMZTWIL WN \MTM2"Q[QWV |
bining controlled design and perceptual freedom, the interactive data experiences of
computing and the internet. In these spaces, as Lugon explains, spectators were con-
fronted with “a deliberately uncontrollable profusion of elements, images or text,” and
their “powers of concentration were tested by the multiplicity of optiéng”the
extent that the Eameses designed their environments to maximize active participation,
however, they nevertheless maintained an eye to the didactic intentions of the overall
program, an idea that Branden W. Joseph distills using the concept of the immersive
suture:; “The individual’s connection of diverse, fragmentary bits of information . . .
IK\]ITTa XZWL]KM[ | UWZM IK\Q"M NWZU WN []\]ZM 1V
to the [presentation]®

Indeed, in a very literal sense, the Eameses’ exhibitions for IBM were programmed.
The space of A Computer Perspective, for instance, was itself organized as a computatior
M XMZQMVKM TIQL W]\ Ja UMIV[ WN | EW_KPIZ\ .QO0]zZ
has argued, has an important place in the history of computfigst introduced by
ZIVS IVL 4QTTQIV /QTJIZM\P QV KWVVMK\QWY _Q\P \PI
LEW_ XZWKMI[[ KPIZ\ ° I[ Q\ _I[ NWZUITTa KITTML Y]QK
representing not only human labor processes in industry but also those same processes
Il \PMa KIUM \W JM XMZNWZUML Ja KWUX]\MZ[ AZ[\ QV
plicated manufacturing. In designing the IBM exhibition environment using a process
chart, the Eameses in a sense exported this representational technique once again to
WZOIVQbM \PM £AW_ WN XMWXTM \PZW]JOP I KWUX]\I\Q
ple’s movement through the various displays was meant to simulate the movement of
data through computational pathways. Connecting these two types of movement pro-
vided an experience of technology by way of the visitor's own transit through space,
[WAPIV\PM M"PQJQ\QWYVY XMZNWZUML Q\[ UW[\ LQ{K]T\
how a computer executes processes behind the interface and allows the userto assimi
late the information without concern for its delivery. What was learned in this didactic

17 Beatriz Colomina, “Enclosed by Images: The Eameses’ Multimedia Architecture,” Grey Room 2 (2001): 12-13.
18 Lugon, “Dynamic Paths of Thought,” 139, 140.

19 Branden W. Joseph, “My Mind Split Open’: Andy Warhol's Exploding Plastic Inevitable,” Grey Room 8 (Summer
2002): 94. Relatedly, for an excellent overview and synthesis of the literature on the Eameses’ didactic exhibi-
tions and the “sensory-affective politics of expanded cinema” (51), see Justus Nieland, “Midcentury Futurisms:
Expanded Cinema, Design, and the Modernist Sensorium,” Af rmations: Of the Modern 2, no. 1 (2015): 46-84.

20 Philip Agre, “Beyond the Mirror World: Privacy and the Representational Practices of Computing,” in Technology
and Privacy: The New Landscape, ed. Philip E. Agre and Marc Rotenberg (Cambridge, MA: MIT Press, 1998),
29-61. Agre writes: “The rst methods for representing human activities on computers were derived from the
work-rationalization methods that industrial engineers had been developing since the 1910s. Hence the phrase
‘information processing’: the idea was that computers automate a kind of factory work whose raw material happens
to be information rather than anything physical or tangible” (33).
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environment, something that would only expand as computers gained in power and
performance, was enculturation in the complexity of the information society and a
willingness to surrender oneself to a preplanned navigation.

Powers of Teas | show, served in its own way to familiarize audiences with the
VM_ [KITM[ WN \MKPVWTWOQKIT IK\QWV \ISQVO PWTL C
did so by many of the same means. As Charles Eames once said in an interview with
81]T :KPZILMZ \PM ATU IQUML \W [I\Q[Na \PM ZQOWZ W
nevertheless “appeal to a ten-year-cldit was to be sophisticated and yet simple,
even deceptively simple. Just as the IBM exhibition ostensibly taught the history of the
computer but really intended to seduce visitors into accepting computers as common
XTIKM VL JRowatsAdf @anTostensibly taught generations of college students
about logarithmic scale but ended up exposing them to a complex assembly of visual
\MKPVQY]M[ NZWU ~1ZQW][ [KQMV\QAK AMTL[ +PI1ZTM[ I
in much the same way they designed their exhibition spaces, but with the relations
reversed. Whereas A Computer Perspective presented artifacts, images, and texts up front
to conceal their underlying pedagogical program (which visitors learned via the expe
ZOQMVKM WN _ITSQVO \PZWpawers &f Mevprd3€nte® aQerperi¢ncek M
WN AZaQVO \PZW]OP [XIKM \PI\ KWVKMITML Q\[ ][VLMZTaQ
sure, the Eameses never explicitly envisioned this outcome; however, as a cosmic zoom
[XIVVQVO NZWU \PM PJUIV [KITM W]\ _1ZL \W \PM NIZ\PM[\
IVL QV_I1ZL \W \PM V]IKTM][ WN | KIZIWV I\WU Q\ IKKTQL
\MTM[KWXQK IVL UQKZW[KWXQK ZMITQ\QM[ NZWU AMTL]
phy, and electron microscopy, which were just at that time coming into representation.

7VM WN \PM KW U U RbWels BfQTe® MY \W K[ WV Q\[ AI\\MVC
LQzMZMV\ [KITM[ WN ZMXZM[MV\I\QWV QV\W | [MIUTM[
PWWL[ PI[] PMTL ]X \PM ATU I[ \PM IV\Q\PM[Q[ WN 1[KITM
atomic and cosmic spheres as simple analogies of one another and thus suggests that
\PM _WZTL Q[ KWUXW[ML WN | [MZQM[ WN KWV\QV]W]]
by disjuncture and fundamentally incommensurable levels of &etavid Wit
tenberg recognizes the same problem from the point of view of the screen in noting
\PI\V ITT ~AIVMIOM[ QV \PM ATU I1ZM KWVAVML \W \PM IKILI
abetting “the radical domestication of scafeWhile the journey ventures inward
and outward, the frame always “remains the same size,” delineating a world con-
KMQAML WN IVL ZML]KML \W XQK\]ZM I[ ?Q\\MVJIJMZO Z
Heidegger’s philosophical critique of technolddg®einhold Martin argues that the
ATU NWTTW _[ \PM XZWOZIU WN \PM -IUM[M[¥% NZQMVL /
[QWV QV IZ\ IVL [KQMVKM IVL [MMS[ \W ZMQV[KZQJM \P|
scales of its voyage, “from the intergalactic to the subatomic I&vigilearing a
space for the human at each level, it naturalizes the wide new scales opened up by

21 Paul Schrader, “Poetry of Ideas: The Films of Charles Eames,” Film Quarterly 23, no. 3 (Spring 1970): 10.

22 Derek Woods, “Scale Critique for the Anthropocene,” Minnesota Review 83 (2014): 133.

23 David Wittenberg, Time Travel: The Popular Philosophy of Narrative (New York: Fordham University Press, 2013), 224.
24 Wittenberg, 224.

25 Reinhold Martin, “Organicism’s Other,” Grey Room 4 (Summer 2001): 42.

120



JCMS 59 | No.2 | Winter 2020

the space race and the atomic age and subordinates them to the discursive control of
PJUIV XWTQ\QK[ 51ZS ,WZZQIV XWQV\[ \W \PM ATU%[
tion as central to this seeming mastery over the microscopic and macroscopic scales
of Cold War sciencg&. )VL aM\ Q\ Q[ XZMKQ[MTa \PQ[ A£I\\MVQV
| PM]ZQ[\QK LM[QOV [\ZI\MOa .WZ Q\ Q[ Q\[ [MIUTM[[V
dense technical object it is, the exposure of which can provide great insight into the
“user-friendly” interfaces of the computer and cinema.

In the decades after its release, Powers of Ten endured as a teaching aid and cultural
artifact in part because of its professional production, particularly its notable score by
-TUMZ *MZV[\MQV _PW _I[ _MTT SVW_V I\ \PMTh@ UM NW
510VQAKMV\ ;MAMV 2WHNe QrpatEsthpe | 2ZWFRY ;\]ZOM[ !
professional script and voice-over by Phillip Morrison, a Massachusetts Institute of Tech-
VWTWOa 51< XZWNM[[WZ WN XPa[QK[ _PW PIL _WZSML
XZQVKQXIT IXXMIT OQ~ MV Q\[ TIZOM ML]KI\NQWVIT I]LQ
KWV\MUXWZIVMW][ ATU[ []KP I[ \PM 61\ Qasmid Zoo (EMa * W | Z
;bi[b ! IIML IVQUI\QWYV \W ZMITQbM \PM KWVKMX\ WN
nitude, Powers of Ten ][ML XPW\WOZIXPQK QUIOM[ <PM ATU LZ
QUIOQVO [a[\MU[ QV ][M I\ \PM \QUM WN Q\[ XZWL]K\QW
]XLI\ML Q\[ XZQUIZa ZM[MIZKP NWZ \PM [MKWVL "MZ[QW
marveled at the expanded archive of new satellite and microscope images available in
' \PI\ PIL VW\ JMMV I7"IQTIJTM QV !

In analyzing Powers of Ten, | draw on the archives that the Eameses amassed in
producing these two versions to provide a glimpse into the visual technologies that
IZM \PM JI[Q] WN \PMQZ QUIOM[ .WZ [MAMZIT aMIZ[ Q
7{KM WN +PIZTM[ IVL :la -IUM[ KWVL]K\ML M'\MV[Q"*M
each of the orders of magnitude beyond those that could be captured by traditional
XPW\WOZIXPa <PM W{KM%[ KWZZM[XWVLMVKM VW_
Library of Congress, shows lengthy exchanges with researchers in astronomy, aerial
XPW\WOZIXPa KMTT JQWTWOa IVL UWTMK]TIZ KPMUC
\W UISM \PM QUIOM[ I[ [KQMV\QAKIguarantel Kdejiatd [ X\
resolution for the images, which were intended for a theatrical setting, the research
\MIU [W]OP\ XZWNM[[QWVITTa XZWL]KML OWAMZVUMYV
[ XINQIT [KITM[ <PM Y]ITQ\a WN \PM[M QUIOM[ _W]TL
ATU \W_1ZL \PM WIRMK\[ \PMU[MTAM[ UI[SQVO \PM |
\PI\ MVIJTML \PM QUIOM[ IVL \PM _la \PM ATU IT\WUI\N\
KIX\]ZML \PM "QM_MZ QV Q\[ £QOP\ .WZ X]ZXW[M[ WI

26 Mark Dorrian, “Adventure on the Vertical,” Cabinet 44 (Winter 2011-2012), http://www.cabinetmagazine.org
lissues/44/dorrian.php.

27 Charles and Ray Eames Papers, Manuscript Division, Library of Congress, Washington, DC. Orit Halpern has
recently described the Eameses’ archive as central to the wide eld of their work: “Their archive at the Library
of Congress is extremely extensive, and was well catalogued, by themselves, upon donation, and their of ce still
contains endless rows of cabinets where Ray Eames would store every button, doll, piece of cloth, yarn, string, and
other objects—often toys from around the world—used in their work. Almost all their movies have a scene using
footage, just like their found education, from earlier work.” Halpern, Beautiful Data, 108.
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\PM W{KM¥%[ ZM[MIZKP QV \PM WXXW[Q\M LQZMK\QWV W
_Q\P \PM QV_IZL RW]ZVMa AZ[\

The Inward Journey. The elegance and simplicity of Powers of Ten Q[ \PM XlaWz
aMIZ[ WN UM\QK]TW][ ZM[MIZKP \ZQIT IVL MZZWZ KWT
IVL ILRJ[\UMV\ )N\MZ LQ[\ZQJ]\QVO \PM 1:W]JOP ;SM\KP©° 7
-IUM[ 7{KM ZMKMQ" ML | TM\\MZ NZWU /MWzZMa ) 5WWZM
\PM ATU NWZ | OZW]X WN XW[\OZIL]I\M UMLQKIT [\]LMV
XQI\[ 5WWZM ZMTI\M[ [MAMZIT £I_[ LM\MK\ML Ja \PM 0OZ
the inward journey representing the cell and its internal structures:

<PMZM _I[ TQWTM KWUUMV\ WV \PM PQOPMZ XW_MZ
\'W -0 were considered somewhere between inaccurate, and poor qual-

ity reconstruction. The inner shell of electrons of the carbon atom was

thought to be a more appropriate position for the 1A frame; no attempt

was made to indicate co-valent bonding of the outer electrons which

could have been simple in the DNA molecule. The largest number of ob-

jections from the micropists [sic] concerned the poor quality of ultrastruc-

ture in sequences from the blood vessel to the molecular structure of the
chromosome. Excellent microphotographs of these have been published
[QVKM \PM QL ! [

.WZ \PQ[ MIZTa "MZ[QWV WN \PM ATU +PIZTM[ -IUM[ PQU
and amassed a range of texts on cellular and molecular biology. It is unclear exactly
where the research went wrong for the representation of the molecular structure of
\PM KPZWUW[WUM[ IVL ,6) M'KMX\ NWZ \PM M"KMMLQVO
ATU _Q\P I OMVMZITQ[\%] SVW_TMLOM 6MAMZ\PMTM[[ -
~WZzZsS Wz \PM AZzZ[\ [\IOM[ WN \PM QV_IZL RW]ZVMa -IlU
+ITQNWZVQIl ;IV .ZIVKQ[KW =+;. 5MLQKIT +MV\MZ [MMS
[SQV \W ][M I[ UWLMT[ NWZ bWWUQVO QV WV \PM PIVL 1
L. Carr, a medical doctor at the center, responded to Eames’s inquiry: “Enclosed are
\_MV\ia \PZMM [TQLM[ _PQKP ZMXZM[MV\ [\MX [MK\QWV][ |
through the malpighian and basal layers through the corium and down into the sub-
MXQ\PMTQIT NI\ °© 7\PMZ Q\MU[ QV \PM [IUM NWTLMZ []O(
LQzMZMV\ [KITM[ WN \PM QV_I1ZL RW]ZVMa ITT I\ \PM [I1UN
[WUM[ VW\M[ NZWU [MAMZIT JWWS[ LM\IQTQVO \PM PQI\
[SM\KPM[ WN \PM UWTMK]TIZ [\Z]K\]ZM WN ,6) QVNWZU
UQKZW[KWXM IVL | KWHXTM\M [KMVM [SM\KP

Elsewhere, Eames’s handwritten notes provide a glimpse into the extent of the re
[MIZKP KWVL]K\ML QVKT]LQVO [MAMZIT TQJZIZa KIZL[ IV
AzuQVvo \PI\ \PM W{KM KWV[]T\ML I _QLM ZIVOM WN JWWS

28 Box I:206, folder 5. Films, Powers of Ten, 1968 Version, Miscellany, 1969. The notation A, which comes up
frequently in Eames'’s notes, refers to an angstrom, or one ten-billionth of a meter.

29 Box 1:209, folder 10. Films, Powers of Ten, 1977 Version, Research and Notes, Inward Journey, General, 1968—
1976, n.d. As a note on citation, wherever materials have come from the same box and folder, | have withheld
citation until the end of the paragraph.
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areas of biology and biochemistry. The points of interest ranged from the history of
[KQMV\QAK LQ[KWAMZa \W K]ZZMV\ MAMV\EZL-WUM[ QWK
ideas on heredity, Gregor Mendel’s founding of genetic science, and Friedrich Miescher’s
discovery of nucleic acid. An etymological note on graph paper traces the word “cell”
JIKS \W Q\[ 41\QV ZWW\ UMIVQVO 1ZWWU ° ILLQVO 1,Q"Q
\QAML IVL VIUML KMTT[ CQVE CJlaE -VOTQ[P [KQMV\C
IX WV \PM VM_[ IXXMVLQVO IV 7K\WJIJMZ ! IZ\QKTM W
+WLM° \W | 51ZKP ! ThezMatidD df_Ja@iés Watson's The Double Helix. All
\PQ[ ZM[MIZKP [MMU[ \W PI"M JMMV \W XZMXIZM -NWZ \P|
ZQIT IKKM[[QJTM \W IJLQMVKM[ _Q\P _QLMTa LQzMZQVO
Eames’s compelling interest in condensing information to sensible scales when he jots
I VW\M [XMKQNaQVvVO H"MZIOM PJUIV KMTT KU[ LQ
VW\ KWVIMVN _Q\P \PM IJ[\ZIK\QWYV KWV\QV]M[ 11N _M\
PJUIV JMQVO ITQA"M \WLIa \W OQ "M | KWUXTM\M JT]MXZ
the space about the size of a small drop of water.”

5W[\ QV\MZM[\QVO -IUM[ AVL[ [MAMZIT UWLMT[ QV \P
QVO \W ILLZM[[ \PM U]JT\QXTM [KITM[ WN [XI\QIT UIOVC
problem of scale seems to be on the minds of researchers in disciplines far and wide. A
printout from a chapter on “The Natural History of the Cell” includes a graph com-
paring the expanse between the “atomic world” and the “cosmic world” to that span-
ning the living world between amino acids and whal@ésiother shows a diagram of
\PM LQUMV[QWV[ WHN matarR iM thé [‘distenad to the farthest galaxies
MAMZ [M MMReteW in the nucleus of an atémie can imagine Eames, who
I IT_la[ [MMSQVO \W MT]KQLI\M IJ[\ZIK\ QLMI[ ][QVO
this equation in a text on “The Lore of Large Numbers” that measures “man” as “the
geometric mean between the atom and the sun”:

)<75 5) 6%

MAN  SUN

-IUM[ KQ\M[ IV IZ\QKTM Ja 2WPV < *WYV \WktwtaligtorP M 21V
“re: his treatment of several orders of magnitude variation in the size of living or
ganisms?® In the same year, Bonner, a professor of biology at Princeton, published

I JW W ShaAS¢ale of Nature: A Panoramic View of theaSsmmgtesthe same
IIMV[M WN [KITM®? -IUM[ _I[ INNMUX\QVO \W XZW"A"QLM Q'

30 Box 1:207, folder 7. Films, Powers of Ten, 1968 Version, Research and Notes, Inward Journey, 1968, n.d.
31 Box 1:207, folder 7.
32 Box 1:207, folder 6. Films, Powers of Ten, 1968 Version, Research and Notes, General, 1969, n.d.

33 Box1:207, folder 8. Films, Powers of Ten, 1968 Version, Research and Notes, Outward Journey, 1967—1968, n.d.
The book appears to be Philip J. Davis, The Lore of Large Numbers (Washington, DC: Mathematical Association of
America, 1961).

34 Box 1:207, folder 6.
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large-scale disciplines of geology, astronomy, and ecology in comparison with the mi-
croscopic scales of cellular biology and atomic pH¥sics.

-IUM[ IT[W _WZSML LQZMK\Ta _Q\P \PM XPW\WOZIXPQ
shot on set. He drew framing rectangles in colored pencil on various photographs
\W LM\MZUQVM \PM bWWU JM\_MMV LQzMZMV\ WZLMZ][
features of the images to ensure consistent centering of the frames, and wrote out
MZQWI][ KITK]JTIN\QWV][ 5I\MZQIT[] QVKT]LML | XPW\W [M
NMZMV\ LMOZMM[ IVL NZIUM MVTIZOMUMV\[ NZWU \PM
QVNWZUI\QWYV X¥VMT .QO0]zZM

1V IXLI\QVO \PM [MK\QWV[ WV \PM [SQV KMTT QV !
several specialists to address earlier criticism, such as the points Moore had relayed
NZWU UMLQKIT [\][LMV\[ IVL UQKZW[KWXQI[\[ ]XWV [MMQ
J)TM™ .]JVSM | KQVMUI\WOZIXPMZ IVL [XMKQIT MzMK\[ 1Z
7{KM QV \PM ! [ IVL TI\MZ _MV\ WV \W IV |I_IZL _QVV((
[MMU[ \W PI"M JMMV \PM XWQV\ XMZ[WV NWZ ZM[MIZKF
QV XIZ\QK]TIZ _Q\P XZWNM[[WZ][ 2MIV 8I]T :MA*MT IVL :W
1V[\Q\]\M WN <MKPVWTWOa +IT\MKP IVL XPa[QKQ[\ 3M

N

t

Figure 2. Charles Eames’s handwritten notes on images for the zoom on the human hand. Eames Papers,
box 1:206, folder 8.

35 John Tyler Bonner, The Scale of Nature: A Panoramic View of Sciences (New York: Harper & Row, 1969). Bonner
continued this concentration on scale throughout his career, including popular science works. See, e.g., John Tyler
Bonner, Why Size Matters: From Bacteria to Blue Whales (Princeton, NJ: Princeton University Press, 2006).

36 Box 1:206, folders 8-9. Films, Powers of Ten, 1968 Version, Inward Journey.
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of notes in early January titled “Dr. Revel Questions” appears to be in preparation

for a letter or phone conversation. Seemingly in direct response to earlier critiques,
\PM VW\M[ ZMUQVL _PWMAMZ _W]TL PI*M \PM M KPIV
strength of the color scheme, the accuracy of the sizes, and how “real” the nucleus
picture appears. Revel replies by noting that the “globular form is normal” and the
IIQbM[ [MMU [KZM_ML ]X °© WzMZQVO [WUM IL"QKM NW
and capillaries. Included in his letter are several pictures of the basic structure of
lymphocytes and a suggestion that they could have the photographs airbfushed.
5WAQVO WV NZWU \PM KMTT LM[QOV QV .MJZ]lZa .]V
UWTMK]TIZ [\Z]K\]ZM WN \PM UM\PaT OZW]X IVL I[SML
of the electron shell of a carbon atem.

.ZWU \PM \QUM \PM ATU _I[| KWVKMQ~AML QV \PM UQL
PIL KWUXTQKI\ML \PM XZWL]JK\QWYV WN \PM QV_I1ZL RW]
IVL QV\MV[Q*"M XMZQWL WN M'XMZQUMV\QVO _Q\P LQz
[MAMZIT NZIUM IVL [ XMML KITK]JTI\QWV[ OZIXFVNQUMT
of the most pressing concerns was how to explore phenomena of such small scale. At
Q[[IM _I[ \PM LQzMZMVKM JM\_MMV \PM tKW[UQK bWWU
VW WI[NIKTM[ QV \PM M[\VM[[ WN [XIKM IVL \PM XMVM)
\PM XI[[IOM \PZW]OP MMZQW][ TlaMZ[ <W [WT M \PQ[ XZ
I \ZIKSQVO [PW\ QV \PM W]\_IZL RW]ZVMa IVL | bWWU C

Notes from the 1977 version show that Eames reconsidered the choice of zooming
in on the human hand. He entertained the idea of using, for instance, a blood vessel
on the surface of the eye, and the team accordingly collected photographs of red and
_PQ\WM JTWWL KMTT[ .QO]ZM )V MAMV UWZM I\\ZIK\Q
to use a virus because it would facilitate “three more powers worth of actual photo-
graphs” using the transmission electron microscope. As examples, he clipped several
microphotographs from texts on histology and microphotography, noting that newer
XPW\W[ _W]TL JM JM\\MZ *MNWZM UISQVO PQ[ AVIT LN
other possible “road maps” for the inward journey by comparing microphotographs
WN PJUIV [SQV KPZa[lV\PM U4} Blthokphlthé micvopbhotdyraghs V [
WN 2"QZ][M[ IVL XWTTMV[ _W]TL JM [M\ I[QLM QV NI W
KMTT Q\ _W]TL vVW\ JM \PM MVL WN \PM W{KM%[ ZM[MI

<PM KPWQKM WN | KIZJWV I\WU I[ \PM AVIT LM[\QVI\
carbon is the basis of all living things. However, representing the carbon atom, partic
]TIZTa \PM XI[[IOM NZWU \PM W]\MZ [PMTT \W \PM V]KT
\PM I\WUQK [KITM Q\ IMKWUM[ VMKMI[[IZa \W _WZS _Q\
*ITVAPM ZMIT Q[[IM _I[\W AVL I _la \W LMIT _Q\P \PM [M~

37 Box 1:209, folder 7. Films, Powers of Ten, 1977 Version, Production Notebooks, “Wonder” Book, 1977, n.d.

38 Box 1:209, folder 12. Films, Powers of Ten, 1977 Version, Research and Notes, Inward Journey, Revel, Jean-Paul,
1976.

39 Box :209, folder 11. Films, Powers of Ten, 1977 Version, Research and Notes, Inward Journey, General, 1977, n.d.

40 Box 1:207, folder 5. Films, Powers of Ten, 1968 Version, Production Notes, 1968, 1976, n.d.; Box 1:207, folder
6. Films, Powers of Ten, 1968 Version, Research and Notes, General, 1969, n.d.

41 Box 1:209, folder 14. Films, Powers of Ten, 1977 Version, Research and Notes, Inward Journey, Scanning Electron
Microscope, 1974, n.d.
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Figure 3. Scanning electron micrographs of lymphocytes and erythrocytes. Eames Papers, box 1:208, folder 9.

where nothing exists between the outer electron shell and the nucleus. According to
Eames'’s calculations, the exploration into the carbon atom left one-third of the inward
RW]ZVMa JTIVS QN \PM AT#®In{hd end, Rawias[WoMd dptiovibld

low through all the way to the nucleus of the atom, having the voice-over narration
explain the empty space.

42 Box 1:207, folder 13.
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<PM W{KM KWVL]K\ML M'\MV[Q"M ZM[MIZKP WV MTMK\Z
WN LQzMZMV\ LMAQKM[ \PM XZWKMMLQVO[ WN \PM IVV
5QKZW[KWXM ;aUXW[Q]JU IVL KINITWO[ NZWU LQzMZMV\
Il \PM 2IXIVM[M -TMK\ZWV 7X\® K[V M MVAINWMZE XPZV@K]TI:
MZQWI][ UIKPQVM[ IMQTIJTM \W \PM W{KM QVKT]LQVO \
=+4) -VOQVMMZQVO IVL IVW\PMZ I\ 5QKZWOZIXPQK[ QV ¢
machines operated in the Los Angeles &real UM[ \WWS | XMZ[WVIT QV\MZN\
ing the microscopes, as shown in his notes on an article by two experts at the University
WN +ITQNWZVQI *MZSMTMa \Q\TML 1<PM ;KQWWQY DK- TN
ican QV 21V]IZa ! OM JVLMZTQVMI[" 1<PM IJM[\ \ZIV[UQI[Q
I ZM[WT]\QWV WN JM\_MMV \_W IVL A*M IVO[\ZWU[ [W \F
cation exceeds a million diametets.* QOVQAKIV\Ta Ja \PM MVL WN \PM
electron microscopes would be used for analysis in the production of microchips and
KPIZOM KW]XTML LMAQKM[ ++,[ I\ \PM [IUM \QUM \PI\ \
CCDs as their image senséralthough Eames had considered several other small-scale
phenomena to explore for the inward journey, such as passing through the structure of a
plant or a blood vessel in the eye, he never considered electronics, this domain of human
action beyond human sensibility that, using integrated circuits and CCD imagers, would
[WWV KIX\]ZM \PM \aXM WN I[\ZWVWUQKIT QUIOMI[ J[ML N

The Outward Journey. A barely noticeable dissolve separates the live-action zoom

WN \PM WXMVQVO [KMVM NZWU \PM AZ[\ [\QTT QUIOM
dissolve in the inward journey between the overhead view of the picnic scene and
\PM AZ[\ [KQMV\QAK XPW\W[ -IUM[ ZMKMQ~ ML NZWU
\PM UQV]\M \M \]ZM WN [SQV )T[W TQSM \PM QV _IZL
of images the production team could capture using traditional photography and the
JMOQVVQVO WN QUIOM[ \PM W{KM PIL \W X]ZKPI[M N
ical observatories.

) LMMIQTML [PWW\QVO [KZQX\ NZWU ! M XTIQV[ PW._
UM[P QV \PM AVIT ATU QVKTIJLQVO \PM \_W LQ[[WTAM[ I
\QWVIT LQ[[WTAM[ KWV\QV]QVO JM\_MMV XPW\WOZIXP]J |
or piece of “direct art,” as Eames called it, occurs in the outward journey with a cloud
MzMK\ IKKWUXIVaQVvVO \PM VIZZI\QWV" tC4EWVO XIZILM]
5QLLTM ?M[\ © 7\PMZ XQMKM[ WN LQZMK\ IZ\ QVKT]LM \|
Halley’s Comet; the constellation map and models of the local stars, star groups, and
galaxies; and various aids to orient the viewer in the rapidly widening expanse of space,
such as a light beam signifying the length of a light year and square frames representing

43  Box 1:209, folder 13. Films, Powers of Ten, 1977 Version, Research and Notes, Inward Journey, Scanning Electron
Microscope, 1969-1973, n.d.

44 Box 1:209, folder 14.

45 Box 1:209, folder 14. Thomas E. Everhart and Thomas L. Hayes, “The Scanning Electron Microscope,” Scienti ¢
American 226, no. 1 (January 1972): 54-69.

46 See, e.g., Kenneth H. Downing, Ming-Hsiu Ho, and A. M. Glaeser, “A Charge Coupled Device Readout System for
Electron Microscopy,” in Proceedings of the 38th Annual EMSA, ed. G. W. Bailey (Baton Rouge: Claitors Publish-
ing, 1980), 234-235.
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\PM LQzMZMV\ W ZLMA fhaNf older@id@f the\journey, Eames adopted
I I[\IZJIKS® IXXZWIKP KWV[Q[\QVO WN \QVa XQVPWTM[ X]
using these models to convey stretches of space unavailable to photography and to suture
\WOM\PMZ \PM MMZQW][ IN\ZWVWUQKIT XPW\WOZ4XP[ WN L(
In the same shooting script, Eames lists available photographs, adding “new ma-
\MZQIT VW\ IMQTIJTM TI[\ \QUM ZW]VL ° [][KP I[ [QOVQAK
god’s plenty,” as Eames elsewhere nétdthe most famous images of Earth from
outer space, such as EartlaigkBlue Marble \ISMV ZM[XMK\Q"MTa NZWU )
IVL ) XWTTW Qv ! PIL VW\ JMMV I7MQTIJTM IV \PM \QU
1:W]OP ;SM\KPBI@Warble QV XI1Z\QK]TIZ _I[ [QOVQAKIV\ N\
famous “Whole Earth” image, capturing the face of the planet in full sunlight on a rel
NQ"MTa KTW]LTM[[ Lla WAMZ )NZQKI )J)UWVO \PM UI\MZQI

\PM ! AMZ[QWV WN \PM ATU _MZM [QUQTIZ _PWTM -1Z\
AWM IVL [MAMZIT TWKI\QWYV QUIOM[ WAMZ \PM +PQKIOW

1V I XZWJIJTa QV ;MX\MUJMZ _PMV \PM -IUM[ 7{KM _
ZQM[ .]JVSM WZLMZML [NMTTQ\M QUIOM[ NZWU \PM +MV\
IVL ;KQMVKM -:7; | LQA"Q[QWV WN \PM =; /MWTWOQKIT

WV +PQKIOW TI\QWVK Q\TLMequésting maximum-quality color
QUIOMZa _Q\P KWAMZIOM NZWU ;SaTlJ WZ 6);) IQZKZIN\ .
Decembefr <PM[M QUIOM[ TQSMTa KWVVMK\ML \PM _PWTM
[PW_QVO +PQKIOW UISQVO ]X ZMOQWVIT "QM_{ WN \PM
MZV OMUQ[XPMZM WZ UWZM LM\IQTML QUIOM[ WN \PM
\WOZIUUM\ZQK [MZA"QKM[ <_ W QVAWQKM[ NZWU 7K\WJIM.
[QOVML NWZ [MAMZIT ZWTT[ WN tXZWKM[[ML IMZW KWTW
;1Z"Ma +); _Q\P QUIOM[ TWWSQVO LW_V I\ Di$ZMI VMIZ
[WTAQVO JM\_MMV \PM QUIOM[ NZWU -:7; IVL +); JZW]OP
scene to the cusp of outer space, but the outward journey required more than images
TWWSQVO LW_V NZWU IQZXTIVM[ IVL [IN\MTTQ\M[ 1\ VMM
JIKS WV -1Z\P NZWU XW[Q\QWV[ _PMZM VW PJUIV J]QT\ K

47 Box 1:209, folder 5. Films, Powers of Ten, 1977 Version, Production, Misc. Notes, n.d.
48 Box 1:209, folder 7. Films, Powers of Ten, 1977 Version, Production Notebook, Sizing Book, 1977, n.d.
49 Box 1:210, folder 1. Films, Powers of Ten, 1977 Version, Research and Notes, General, 1974-1976, n.d.

50 The EROS inquiry form allowed for either a point search or an area rectangle, and the Eames Of ce requested a
point search, meaning that it would accept “imagery with any coverage over the selected point.” This is to say that
the of ce could not request a speci ¢ image and had to make use of survey images already in the EROS collection,
hence the speci city only to minutes and not seconds.

51 Two other orders from September request materials from the Eros Data Center located in Sioux Falls, South
Dakota. In one, Funke orders a photograph from NASA Aircraft Photography. The other is directed to Manned
Spacecraft Photography. Box 1:208, folder 6. Films, Powers of Ten, 1977 Version, Photographs and Drawings,
Catalogues, Aerial, 1975-1976, n.d.

52 Box 1:208, folder 6.

53 In this connection, Janet Harbord has argued that Powers of Ten “offered a mode of perception that is impossible
to construe as human,” participating in a relocation of perception from the human eye to the machine and a shift
within cinema from representation to visualization, drawing tools from space travel, cartography, and physics.
Janet Harbord, “Ex-Centric Cinema: Machinic Vision in the Powers of Ten and Electronic Cartography,” Body &
Society 18, no. 1 (2012): 100.
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For these more distant
vantages of stars, planets, and
OITI'QM[ \PM W{KM \]z\
images from several observato-
ries. Research on observatories
JMOIV _Q\P \PM ! "M Z
WN \PM ATU *M\_MMV !
! \PM -IUM[ 7{KM KW
lected a series of catalogs from
\PM 4QKS 7J[MZ"\WZa
University of California, the
5WIV\ ?QT[WV 7J[MZ \W
Los Angeles, and the Palomar
7I[MZMN\WZa I\ +IT\MKP
pears that someone at the of-
AKM KTQXXML [MAMZIT \
XQK\]ZM[ LQZMK\Ta NZW!
4QKS KINITWO XMZPIX[ \\
as storyboards for the “Rough
:SM\KP° ATU IT\PW]OP \
clusters they depict do not ap-
pear to have been used for the
ATU Q\[MTN 1V 2]Ta !
Del Zoppo, a photographer
_PW _WzsML I\ \PM -1
7{KM \PZW]OPW]\ \PM !
XTIKML IV WZLMZ NWZ \P
IVL _PQ\M XZQV\[ NzwU
7IJ[MZMN\WZa QVKTILQVO
ILM[ +T][\MZ ; )VLZWU]I
Galaxy, and S15 Spiral Galaxy,
IWIKPQVO | KPMKS NWZ
cover the expense. Interestingly,
the codes refer to photographs
Figure 4. Aerial photographs over Soldier Field from the Chicago still available today from the
Aerial Survey. Eames Papers, box 1:208, folder 16. 4QKS 7J[MZ/\|\WZ_a )VW\F
LMZ QV 2IV]IiZza ! [MMS]
prints from the Astronomy Department at Caltech: Spiral Nebula M51 in Canes Venatici,
6/+ +IVM[ >MVIN\QKQ I¥168IZEQ[KMIKILM TI\MZ QV \PM
\PM [MKWVL "MZ[QWV WN \PM ATU \PM W{KM X]\ QV | X]
JTIKS IVL _PQ\M XZQV\[ \W \W]KP X \PM I[\ZWVWUa [MK\C

54 Box |:2086, folder 6. Films, Powers of Ten, 1968 Version, Photographs and Drawings, Catalogues, 1961-1968.

55 Box 1:208, folder 7. Films, Powers of Ten, 1977 Version, Photographs and Drawings, Catalogues, Astronomical,
1973-1977, n.d.
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Figure 5. Caltech Hale Observatory catalog and Eames Of ce purchase order. Eames Papers, box 1:208,
folder 7.
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<PM ZM[MIZKP [MMU[ \W PI"M JMMV ~MZa MzMK\Q"
[PW_[ M\ZIWZLQVIZa QV\MZM[\ NZWU LQzMZMV\ WJ[M
IN\MZ Q\[ KWUXTM\QWYV <PM OZMI\M[\ _I"M WN TM\\M
IN\MZ \PM ATU%[ ZMTMI[M IVL VMIZTa ITT UMV\QWYV |
! )y TM\\MZ NZWU +TI]LM .1]ZM LI\ML 21V]IZa !
WN \PM ATU JI[ML WV | ZMKWUUMVLI\QWY NZWU \PM
4aWV VW\QVO \PI\ Q\ _I[ XTlaML WV .ZMVKP \MTM~Q][C
TI\MZ | TM\\MZ NzZzwWU ,Z : + 5ILLQ[WV WN \PM 7J[MZ
mentions needing a replacement for the physics department’s copy of the original

! ATU )XXI1ZMV\Ta S5ILLQ[WV IVL 5 2 :Ua\P WN \P
QVJ]ZOP IUWVO W\PMZ[ _PW _ZW\M PIL [MMV \PM A
XPa[QKQ[\ 7_MV /QVOMZQKP [KZMMVML Q\ I\ \PM :Wal
cUa\P \WW ZMY]M[\ML \W X]ZKPI[M | KWXa \W [PW _ \\
TMAM\MZ[ XW]ZML QV NZWU \PM :WalT /ZMMV_QKP 7J[M
IVL \PM =VQAMZ[Q\u LM 81ZQ[ ITT [MMSQVO \W J]a I
NZWU 7K\WJIMZ ! [VMIVL] W]\ KWUQVO NzZWU ;\MX
Department of Psychology. Chorover opens the letter with his sincere condolences
about the passing of Mr. Eames and his “profound admiration and respect” for Pow
ers of Ten, callingit“the LMAVQ\Q "M »+W[UQK BWWUY ATU °
Chorover’s letter goes on to suggest—however inopportune the moment—that the
ATU KW]TL JM WN UWZM QV\MZM[\ \W AMTL[ WJ\[QLM
MZI\QWYV Q[[IM[ WN \MUXWZITQ\a I[SQVO ZPM\WZQKIT
LM[QZIJTM \W M XTWZM | XW[[QJTM ~ZQI\QWV WV \PM
\PM \QUM TQVM _I[ [[{KQMV\Ta »ZMTI'MLY XMZQWLQKI
MZIT »RW]ZVMal[¥% [W I[ \W XMZUQ\ ][ \W »*QM_¥ M~
TMAMT['®° 1V NIK\ QV WVM WN PQ[ VW\M[ NWZ \PM W]
IV QV\MZM[\ QV ZMXZM[MV\QVO LQzMZMV\ \QUM [KIT
“Evolutionary Development Theory of Solar Systems”: “We have patrtially learned
how to correlate the human time scale to the planetary time scale, but this is not to
say that we yet understand the solar system time scale—or galactic timetstfales.”
-IlUM[ KPW[M \W KWVAVM \PM XZWRMK\ \W \PM NZIUM
TIKS WN KWV[QLMZQVO \PM W\PMZ XW[[QJQTQ\QM[ 5
<PM UI\MZQIT[ \PI\ -IUM[ PIL \W TMI"M QV PQ[ VW\M][
Q\ QV\W \PM AVIT ATU _W]TL PI*M \W _IQ\ JV\QT \PM
[W]OP\ QV ATU KW]TL JM N]JTATTML WV IVW\PMZ XTI\N
ZMILa \ISQVO PWTL QV I LQzMZMV\ IXXTQKI\QWV WN |
and retrieval.

Exponential Data. Powers of TenY4a[ \MKPVQY]IM[ WN M XWVMV\QIT |
NITKQVI\QWYV _Q\P M 'XWVMV\QIT[ QV \PM ! [ *QWTWO
served exponential trends in phenomena such as bacterial cultures and human and an-
imal populations. In the postwar years, however, information scientists and historians

56 Box 1:208, folder 4. Films, Powers of Ten, 1977 Version, General Correspondence, 1976-1985, n.d.
57 Box 1:207, folder 8.
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VWIQKML [\ZQSQVO M XWVMV\QIT \ZMVL[ QV \PMQZ W _V
\PZMM KMV\]ZQM[ [QVKM \PM AZ[\ [KQMV\QAK RW]ZVIT
foundational account of the exponential growth of science evidenced by the regu-
TIZ LW]JJTQVO WN \PM V]JUJMZ=W N A KIGM¥ QAN VX | PR tOI X
Price argued that the capabilities of big science in the mid-twentieth century had
extended so far in advance of the small-scale science that preceded it and had pro-
LJIKML TUIVQNM[\I\QWV[ WN [KQMV\QAK PIZL _1ZM [W UW
science had entered a new epé&chl V! IWZLWV 5WWZM KWVAZUML
KTI[IQWV[ 1JW]\ [KQMV\QAK PIZL _IZM LZI_QVO WV \PM L
of integrated circuits in 1959 to forecast the exponential growth of the semiconduc-
tor industry°

<PM M XWVMV\QIT QVKZMI[M 8ZQKM UIXXML NWZ [KQM
to the growth of hardware. It coincided with the centuries-long arc of enhanced tech-
niques of writing, communication, and printing in the sciences that were all reliant on
new material resources, such as mining, manufacturing, and new forms of labor. At the
[TUM \QUM \PI\ \PM[M ILMNVKM[ KWV\ZQJ]\ML \W \PM XIXM
ing, they also supplied the medium of alphabetic script with a host of new phenomena
\W ILLZM[[ []JKP \PI\ \PM M XWVMV\QIT OZW_\P WN [KQM
a precipitous rise in artifacts and relations for science to report on and explicate. As
UINMZQIT IZ\QNIK\[ \PMU[MT~AM[ [KQMV\QAK \M \[ NW[\MZ
serving both as a control medium capable of analyzing, coordinating, directing, and
managing new material gains and, for scientists, as a new material obstacle—a con-
founding pile of data in the strict sense of a mounting assortment of things given that
had to be dealt with. In responsedatan its Enlightenment sense of the givens of the
natural world, science had proliferatddtain the modern sense of computable infor
mation. The trouble, of course, was that the texts could not on their own coordinate
ITT \PM VM_ SVW_TMLOM QV KQZK]TI\QWYV =VTQSM \PM
no single modern document or series of volumes could satisfactorily reference all the
others. The problem required a change in scale, a higher-order medium capable of
containing texts, sorting them, and relating them. What was necessary was a medium
\PI\ KW]TL ZML]XTQKI\M \M"\[ _PQTM IT[W UI\MZQITQbQV
QVO \PMU ILLZMI[[IJTM WV \PM [IUM TMAMT <PM MIZTQM|]
JMNWZM LQOQ\IT KWUX]J\QVO _I[ XPW\WOZIXPQK ATU

Y MIZTa I[ \PM ! [ _PQTM [KQMV\Q[\[ I\ \PM UIRWZ XPYV
=VQ\ML :\I\M[ IVL -]ZWXM M XTWZML [WT]\QWV[ NWZ UQK.
LMUQK ZM[MIZKPMZ[ QV VWV\MKPVQKIT AMTL[ \]ZVML \W Z
LWKJUMV\[ 6W\IJTM QV \PQ[ ZMOIZL Q[ \PM QVA]MV\QIT

58 Derek John De Solla Price, “The Exponential Curve of Science,” Discovery 17 (1956): 240-243; and Price, Little
Science, Big Science (New York: Columbia University Press, 1963). Although subsequent accounts have shown
that Price’s curve was slightly too steep, they have roundly supported his overall conclusion that publication growth
has been regular and exponential. See, e.g., Arif E. Jinha, “Article 50 Million: An Estimate of the Number of
Scholarly Articles in Existence,” Learned Publishing 23, no. 3 (2010): 258—263.

59 Price, Little Science, Big Science, 2.

60 For a reprint of Moore’s original 1965 article, see Gordon E. Moore, “Cramming More Components onto Integrated
Circuits,” Proceedings of the IEEE 86, no. 1 (1998): 82—85.
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_PW WN\MV KWV[QLMZML PQU[MTN \PM QVAMV\WZ WN ]
ZM[MIZKP ?2ZQ\QVO QV | 18MZ[WVIT <M[\QUWVa° QV !
covery of special purposing a cine-camera to capture materials at the castle at Simancas
in Spain:

1 PIL\W _I1Q\ NWZ \PM [JUUMZ " IKI\QWYVY WN | \W ]JV|
QV \PM IZKPQAM[ WN ;QUIVKI[ *]\' 1 PIL IV JV][]IT XQ
\W J]a IV WZLQVIZa KIUMZI UQKZWNQTU Q[ I XWTI\_I
KIUMZIUIV WNNMZML UM IV IVKQMV\ IXXIZI\][ QV\M\
and proved to me that it could perform marvels in photographing docu-

ments. | aroused envy and admiration among the archivists and buscadores
C[MIZKPMZ[E WN ;QUIVKI[ Ja \ISQVO : XPW\W,|
\PQZ\a UM\MZ[ WN NQTU 1 J[ML Q\ IVL IJ][ML Q\ QV
this ingenious cameraman, | was no doubt the first user of true microfilms,

which | developed myself and later read, through long days and nights, with

a simple magic lanters.

Filming archival materials allowed Braudel to continue research well beyond the hours
IVL Lla[ PM KW]TL [XMVL QV \PM IZKPQ~M[ ?PMV QV !
university at Sdo Paulo in Brazil, he found “fantastic possibilities for reading” and was
[JTM \W XWZM WAMZ \PM UlIVa t1SQTWUM\MZ[ WN UQK2ZV
of the Mediterraneart Such novel access to historical documents, Braudel admitted,
greatly contributed to his emphasis on the broad mosaic and grand movement of
history, where traditional narrative accounts had concentrated on only one or another
narrow aspect

Film had advantages as a research medium. It was a simple, relatively low-cost
way to store a wide range of documents in photographic form, lending itself to re
producing text as well as charts, diagrams, and photographic inlays. It was capable
WN KWVIMIQVQVO | KWUX]J\QVO \ZIKS IVL WN _PWTTa
case of Gordon S. Brown and Norbert Wiener’s Cinema Integraph, and in this way
Q\ KW]TL KWWZLQVI\M JM\ +MWWYQLMZAQAMOV QUML[ IKZ
QVL][\ZQM[ ATU _I[ \PM AZ[\ UMLQ]JU KIXIJTM WN [\W:
also functioning as a command or computing medium. Even commercial cinema
UILM J[M WN \PQ[ UJT\QWXMZI\QWVITQ\a QV LM[QOVI
"MaWzZ WN [W]VL PQTM ZM[MZ~2QVO XIZ\ NWZ \PM QUI
PWTM[,NWZ UMKPIVQKIT \ZIV[NMZ <PQ[ TI[\ XW[[QJQ"

61 Fernand Braudel, “Personal Testimony,” Journal of Modern History 44, no. 4 (December 1972): 451-452. Elsewhere,
Braudel relates: “I bought this machine in Algiers: it belonged to an American cameraman and was used to make
rough images of scenes for Ims. On it you had a button that allowed you to take one photo at a time, or you pressed
it and you took the whole shoot at once. When | was offered it, | said to the cameraman, ‘Photograph me that: if | can
read it, I'll buy it.” He made me a magni cent photo. And that's how | made kilometers of micro Im.” Oswyn Murray,
introduction to Fernand Braudel, Memory and the Mediterranean, trans. Sian Reynolds (New York: Vintage, 2002), xi.

62 Braudel, “Personal Testimony,” 452.

63 See Fernand Braudel, “History and the Social Sciences: The Longue Durée,” in On History, trans. Sarah Matthews
(Chicago: University of Chicago Press, 1980), 27—38.

64 See Kyle Stine, “The Coupling of Cinematics and Kinematics,” Grey Room 56 (2014): 34-57.
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| ZMXZM[MV\NI\QWVIT UMLQJU M[XMKQITTa IUMVIJTM \W
UWAMUMV\ WZ \PQ[ ZMI[WV MVOQVMMZ[ IKZW[[ AMTL
\IXM I[ | UWZM Z]OOML UMLQ]JU NWZ ZMXMI\ML UMKPIVQ
KWUX]\MZ ! IVL . MTQ 8 +I1Z]\PMZ[%[ IT\WUI\QKITTa |
\MU KQZEKI;]KP "M ZQML IXXTQKI\QWV[ _MZM IT[W QV\M:
of operating in the one-dimensional linearity of code, the two-dimensional layout
of the image, and the three-dimensional movement of mechanical transfer; and
through these multidimensional possibilities, it was capable of translating between
\PMQZ LQzMZMV\ WZLMZ[ WN UIOVQ\]LM

Film’s ability to capture image and text on a moveable medium made it ideal for
document storage and retrieval. At the time of Price’s thesis on “the exponential curve
WN [KQMVKM °© UQKZWATU IVL UQKZWAKPM _MZM ITZMII
KPQAM[ IVL ZM[MIZKP XZIK\QKM 5QKZWATU [\WZIOM UN
alphabetical indexing to locate materials, although even without means of automated
search and retrieval, they could readily speed up access to documents. High-speed
LZQ"M UMKPIVQ[U[ [QOVQAKIV\Ta IKKMTMZI\ML AvVLQVO
\I\ML Y]QKS IVL MI[a \ZIV[XWZ\ 5IVa WN \PM N]JVK\QWV]|
monplace with computers, such as automated indexing, search, and retrieval, were
AZ[\ \M[\ML WV UQKZWATU )[ 5QKPIMT *]KSTIVL PI[ LM\

BMQI[[ +IUMZI QV 2MVI QV \PM MIZTa ! [ \PI\ -UUIVIMT /
\PM AZ[\ UQKZWATU [MIZKP IVL ZM\ZQMAIT [a[\MU[ ][Q V<
WV ATPPQTM _WZSQVO I\ 3WLIS QV \PM TI\M ! [ :QKPIZ

\QWV NZWU UW\QWV XQK\]ZM [W]VL\ZIKS[ IVL LM*Q[ML _
for, among other envisioned applications, enhancing the speed of searching police
records? The most famous and enduring example, though it was never completed,

_I[ >IVVM~AIZ *][PY%] 5MUM™ _PQKP _I[ LM[QOVML I[ | KWU.
ZMILQVO UIZSQVO ]X [MIZKPQVO IVL ZM\ZQM"QVO LW
prototypes for the computer display and hypertext.

) _Q\P \PM[M MzWZ\[ \W KWWZLQVI\M \PM XZWTQNMZI\
\PM -IUM[M[ [QUQTIZTa [W]JOP\ \W \I[S | UIKPQVM _Q\P I]
ments. The goal of Powersof Ten _I[ VW\ [QUXTa \W PIZVM[][] QUIOM L
Q\'I_la WV ATU J]\ \W XZMXZWKM[[ Q\ NWZ \PM PJUIV MaM

65 For more on Zuse's Z3 computer, see Lev Manovich, The Language of New Media (Cambridge, MA: MIT Press,
2001), 25-26.

66 See Michael Buckland, Emanuel Goldberg and His Knowledge Machine: Information, Invention, and Political
Forces (Westport, CT: Libraries Unlimited, 2006). Buckland deserves additional recognition for restoring Gold-
berg’s place in the history of information science, which was nearly forgotten in the shadow of Bush's Memex.

67 Morse, “Rapid Selector-Calculator,” U.S. Patent 2,295,000 (September 8, 1942), led 1938.

68 Bush coined “Memex” as a portmanteau of “memory” and “index.” The device was to be essentially a personal
computer capable of storing a researcher’s references and using a coding system to navigate them. In a passage
that in many ways echoes Braudel, Bush writes: “There is a growing mountain of research. But there is increased
evidence that we are being bogged down today as specialization extends. The investigator is staggered by the

ndings and conclusions of thousands of other workers—conclusions which he cannot nd time to grasp, much
less to remember, as they appear.” Vannevar Bush, “As We May Think,” Atlantic Monthly, July 1945, 48. For
further media-historical perspective on this coding system and the history of Memex, see Belinda Barnet, Memory
Machines: The Evolution of Hypertext (London: Anthem Press, 2013).
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seamless zoom. As Halpern explains, Charles Eames had long aspired to join together
and synthesize the widely varying pursuits of modern science, and he enlisted design-
MZ[ QV PQ[ MzWZ\ \W ]J[M "Q[]ITQbI\QWYV 1\W ZMh]KM »L
\PQ[ _la PM [PIZML QV \PM MzWZ\[ WN *ZI][LMT IVL *]
be said, was developing the visual software necessary to process the massive new
data inheritance captured by imaging techniques. Indeed, Benjamin Bratton has
recently describeBowers of Ten I[ | 1\MTM[KW X QV Cavpnt Kaetfrelof M " 1L
\PM [WN\_IZM KWUX]J\QVO VM\_WZS [\IKS I\ \PM°JI[Q[ W
Y[ *ZI\\WV 1ZO]IM[ \PM [\IKS WZ \PM U]T\QTlaMZML [\Z]
KITTa NZWU J[MZ \W KWUX]\MZ \W VM\_WZS KWWZLQVI
LM[QOV" 11\ LZI_[ TQVS[ JM\_MMV \MKPVWTWOQM[ XTI
M Q[\ IN LQzMZMV\ [KITM[ J]\ _PQKP IZIA IT[\W M. NAMKT K O
LQVI\M[ LQzMZMV\ [KITM[ W N P&wrs of TeQ voordpatds muftiile K\ ] z
interdependent levels of visualization.

1V LWQVO [W \PM ATU XMZUQ\[ UWZM \PIV [QUXTa I f
WN \PQVOJ[ I[ -IUM[ ZMAMK\ML QV IPaB¢ pipMdds Zn éxpe_ _Q\P
rience of the new breadth of imaging capabilities being developed in the sciences. The
new scales of visual and textual information emerging in the postwar years established
the climate forPowers of Ten to serve as a coordinating experience of large-scale tech-
VWTWOQKIT OZW_\P <PM ATU WzMZ[ | [MIUTM[[ IZKPQ~"
7{KM I[[MUJTML QV Q\[ ZM[MIZKP []KP \PI\\PM _PWTM M\
JM \PW]OP\ \W PI*M KWV\ZQJ]\MThrowghoBtNs graduct@rn thav UM _ |
UMLQJU WN ATU _I[ 1 UMIV[ WN KWWZLQVI\QVO \PM[M \V
same order of representation, materializing the relations between lens-based seeing and
the technical images thus registered, as from telescopes and microscopes, just as it had
materialized the relations between documents in Bush’s proposal for the Memex and
IWTLIMZOY[ UQKZWATU [a[\MU

A Computer Perspective. 1V \PM MIZTa ! [ \PM -IUM[ 7{KM IXXT
same insights gained from producing Powers of Ten to convey the spatial and temporal
complexity of over a century of computing. Integrating material artifacts, historical doc-
uments, and a host of photographs, A Computer Perspective debuted at the IBM compan
[PW_ZWWU I\ I 5ILQ[WV QV 6M_ AWZS +Q\a QV ! JANR
was the History Wall, a comprehensive panorama of the development of computing.
7VM WN +PIZTM[ -IUM[%[ MIZTQM[\ PIVL_ZQ\\MV VW\M[ N!
VW\MIJWWS XIXMZ [MMUQVOTa JMNWZM \PM \QUMTQVM _
)VITal\QKIT -VOQVM QV \PM [ [\ZM[[M[" 1<PM _ITT Q[ |
objects, machinery, printed material, photographs, and captions that gives the viewer a

69 Halpern, Beautiful Data, 108.

70 Benjamin Bratton, The Stack: On Software and Sovereignty (Cambridge, MA: MIT Press, 2015), 52.
71 Bratton, 18.

72 As quoted in Schrader, “Poetry of Ideas,” 10.

73 As one reviewer later said of For All Mankind (1989), Powers of Ten might be deemed among the most expensive
Ims ever made for its debt to the billions of dollars spent on the space program.
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look at the world of data processing, starting with the innovations of Herman Hollerith
QV \PM Ya[ IVL MVLQVO _Q\P \PM QV\ZWL]JK\QWYV WN N\
I Y4]* Eames in a sense sought to give the ambling crowds of the IBM showroom a
cinematic view, “a sense of scale” for the developments of computing.
The response to the exhibition was overall celebratory, with a bundle of letters
issuing from IBM employees to congratulate Eames and one notably coming from
KWUXIVa XZM[QLMV\ <PWUI[ ?I\[WV 2Z PQU[MTN 0Q[ TM

Dear Chatrlie,
That was a terrific write-up by Walter McQuade in LIFE about your
KWUX]\MZ M"PQJQ\ I\ ! 5ILQ[WV IVL 1 MVRWaML (

7A"MZ \PM aMIZ[ aW] PI"M UILM | OZMI\ UlVa KWV\ZQ
TQNM QV OMVMZIT IVL I[ _M TQSM \W \PQVS PMZM I\ :
]1T1Z 1 R][\ _IV\ML aW] \W SVW_ _M IZM ITT "MZa IXXZI

Best regards,
Sincerely yours,
Tom

But the most interesting letter considering Eames’s convergent techniques of visual-
ization and information processing came from an admirer in Belmont, Massachusetts,
WV )XZQT WN \PM [IUM aMIZ"

AW] PI"M MAQLMV\Ta KZMI\ML | ZMUIZSIJTM M PQJQ\
tures, some of which | have not seen for many years. | was especially im-

pressed by the one of the profile tracer. All | could find for you was a print in

ZI\PMZ [IL KWVLQ\QWV AM\ aW]Z XPW\WOZIXPMZ PI[ [
TQNM 8TMI[M \MTT PQU 1 ILUQZM PQJ[ [SQTT

Cordially yours,
V. Buskh®

As if in a nod to Bush’s Memex, Eames had already repaid the compliment, having
expressed in his early notes a desire to show “the impact of imagery techniques on the
general categories of computer application.”

Powers of Ten Interactive. 1V ! IVL [\QTT QV ! \PM UMLQ]JU WN
closest the Eameses could come to programming a spectator’s experience. With the rise
WN XMZ[WVIT KWUX]J\MZ[ QV \PM ! [IVL !l [ PW_M~AMZ \

new opportunity in creating a software version of Powers of Ten. In a way, the project’s ex-
tension into software reveals that its design had been computational from the outset. As

74 Box 1:134, folder 7. Exhibits, A Computer Perspective, History Wall, Notes, Lists, and Outlines, 1969-1971, n.d.
His emphasis.

75 Box 1:134, folder 3. Exhibits, A Computer Perspective, General Correspondence, 1968-1975, n.d.
76 Box 1:134, folder 7.
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with the layout of the
exhibition space for
A Computer Perspective,
the design of Powers
of Ten Interactive (CD-
:75 eI My
WI\ 1[QVO | AW_KP
that programmed its
possible journeys, in-
cluding unique pos-
sibilities not available
QV \PM ATU []KP
“side trips” within
\PM LQzMZMV\ W2Z
of magnitude and op-
tions to experience the
journey out of order
IVL \W LW]JJTM JIK
and revisit sections
.QO1ZM 7N VW

less importance, the
menu allowed one to
“relax” the timeline—
as Chorover had
hoped—or proceed
at one’s own pace and
AQM_ LQzMZMVN I[XMK\[ WN \PM RW]zZzVMa[ 1V \PQJ[ _la
XW[[QIQTQ\QM[ IM"IQTIIJTM QV \PM -IUM[M[Y _ITS\PZW]OP
freedom of movement and creating a sense of control over the presentation.

More recent variations on the cosmic zoom, such as Neil deGrasse Tyson’s use
of the Powers of Ten idea in Cosmos: A Spacetime Odyssey W~ VL
Earth’s interactive scaling technique, further expand the intermixing of cinematic
IVL KWUX]J\INQWVIT \MKPVQY]M[ M XTWzZML Ja \PM -IU
JMKWUM VL QV Q\[ JZPtwWerdof\TdrQ D OQMHIV KM\ KQV MU I
by the multiple tools of visualization it coordinates as much as it is a series of images
\P][ XZWL]KML 4QSM \PM KWUX]\MZ _PQKP _W]TL \I
ATU Q[ I [a[\MU I[ UJKP I[ Q\ Q[Pbwer uf[ R, @ethaps\noré) M L (
\PIV IVa W\PMZ ATU MVIJTM[ QV[QOP\ QV\W \PQ[ KW\
digital technologies emerged not as an end to techniques of visualization in favor of
abstract code but rather to continue them in another domain, at new temporal and
[XI\QIT [KITM][ :MAMK\QVO WV \PM ATU%[ QUUMZ[Q"N
physical world, we see that at its center, cinema is its ends.

Figure 6. Flowchart for the design of Powers of Ten Interactive. Eames
Papers, box 1:211, folder 9.

77 Box 1:211, folder 9. Interactive Videodisc Programs, Administrative File, 1987—-1988.
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