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James Carey is ﬁa&nmmmx at the

he simplest and most important .wo:ﬁ. about:

the telegraph is that it marked the" annmmza .

separation of “transportation” and “ noBEmEnm-.

tion” Until the telegraph these words were syn:
onymous. The telegraph ended that Emﬁﬁ% mu@ .

allowed symbols to move En._owmbmmbmw of. mmom-
raphy and independently of and faster than trans-
port. I say decisive separation t bécause ﬂpmwm were
premonitions earlier of what was to come, mmm
there was, after all, pre-electric ﬁmHmm_.mﬁHrLEm-.
of-sight signaling devices.

Virtually any American city of mE\ 4Eﬁmmm rmm
a telegraph hill or a beacon hill reminding us‘of :

such devices. They relied on shutters,: mmwmv disks,
or arms operating as for semaphoric signaling at
sea. They were optical rather than “writing at a
distance” systems and the forerunmers of mi-
crowave networks, which rely on relay stations on
geographic high points for aerial transmissions.
Line-of-sight telegraphy came into practical
use at the end of the eighteenth century. Its princi-
pal architect was a Frenchman, Claude Chappe,
who persuaded the Committee of Public Instruc-
tion in post-Revolutionary France to approve a
trial. Joseph Lakanal, one of its members, reported
back to the commiittee on the outcome: “What bril-
liant destiny do science and the arts not reserve for
a republic which by its immense population and
the genius of its inhabitants, is called to become
the nation to instruct Europe” (Wilson, 1976: 122).
The National Convention approved the adop-
tion of the telegraph as a national utility and
instructed the Committee of Public Safety to map
routes. The major impetus to its development in
France was the same as the one that led to the wave
of canal and railroad building in America. The

vancing the study of 8__33:: nsgm ranoa\ His book, Communication as Culture, which
is %m source of the ﬁ:&mnﬂ %Rm Pt &me.mm%m a model for examining the implications of early

: w.wm-&mnﬁlo telegraph would provide an answer to
" Montesquieu and other political theorists who
thought France or the United States too bigtobea

republic. But even more,-it provided a means
whereby the departments that had replaced the
provinces after the Revolution could be tied to and
coordinated with the central authority {Wilson,
1976: 123).

" The pre-electric telegraph was also a subject of

.. experimentation in America. In 1800, a line-of-
" sight system was opened between Martha’s Vine-
“yard and Boston (Wilson, 1976: 210). Between 1807

‘and 1812, plans were laid for a telegraph to stretch
from Maine to New Orleans. The first practical use
of line-of-sight telegraphy was for the transmission
of news of arriving ships, a practice begun long be-
fore 1837 {Thompson, 1947: 11). But even before
line-of-sight devices had been developed, alter-
ations in shipping patterns had led to the separa-
tion of information from cargo, and that had im-
portant consequences for international trade. .

Despite these reservations and ualifications,
the telegraph provided the decisive and cumulative
break of the identity of communication and trans-
portation. The great theoretical significance of the
technology lay not merely in the separation but also
in the use of Emﬂummamﬁw asboth amodel of and a
mechanism for control of the physical movement
of things, specifically for the railroad. That is the
fundamental discovery: not only can information
move independently of and faster than physical en-
tities, but it also can be a simulation of and control
mechanism for what has been left behind. [The dis-
covery was first exploited in railroad dispatching in
England in 1844 and in the United States in 1849. It
was of particular use on the long stretches of single-

track road in the American West, where accidents
were a serious problem. Before the use of the tele-
graph to control switching, the Boston and Worces-
ter Railroad, for one example, kept horses every five
miles along the line, and they raced up and down
the track so that their riders could warn engineers
of impending collisions {Thompson, 1947: 205—
206). By moving information faster than the rolling
stock, the telegraph allowed for centralized control
along many miles of track. Indeed, the operation of
the telegraph in conjunction with the railroad al-
lowed for an integrated system of transport and
communication. The same principle realized in
these mundane circumstances governs the devel-
opment of all modern processes in electrical trans-

mission and control from guided gun sights to

simple servo mechanisms that open doors. The re-

lationship of the telegraph and the railroad illus-

trates the basic notion of systems theory and the

catch phrase that the “system is the solution,” in

that the integrated switched system is more impot-
tant than any of its components,

The telegraph permitted the development, in
the favorite metaphor of the day, of a thoroughly
encephalated social nervous system in which sig-
naling was divorced from musculature. It was the
telegraph and the railroad—the actual, painful
construction of an integrated system—that pro-
vided the entrance gate for the organic metaphors
that dominated nineteenth-century thought. Al-
though German romanticism and idealism had
their place, it is less to the world of ideas and more
to the wold of actual practice that we need to look
when trying to figure out why the nineteenth cen-
tury was obsessed with organicism.

The effect of the telegraph on ideology, on or-
dinary ideas, can be shown more graphically with
two other examples drawn from the commodities
markets and the development of standard time.
The telegraph, like most innovations in communi-
cation down through the computer, had its first
and most profound impact on the conduct of
moBEmmn@ government, and the military. It was,
in short, a producer good before it was a consumer

good. Tk
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152 Part IV + Electricity Creates the Wired World

Throughout the United States, price diver-
gence between markets declined during the nine-
teenth century. Arthur H. Cole computed the av-
erage annual and monthly price disparity for
uniform groups of commodities during the period
1816-1842, that is, up to the eve of the telegraph.
Over that period the average annual price dispar-
ity fell from 9.3 to 4.8; and the average monthly
disparity, from 15.4 to 4.8 (Cole, 1938: 94-9s,
103). The decline itself is testimony to improve-
ments in communication brought about by canal
and turnpike building. The steepness of the de-
cline is probably masked somewhat because Cole
grouped the prices for the periods 1816—1830 and
18301842, whereas it was late in the canal era and
the beginnings of large-scale railroad building that
the sharpest declines were felt.

Looked at from one side, the decline repre-
sents the gradual increase in the effective size of
the market. Looked at from the other side, it rep-
resents a decline in spatially based speculative
opportunities—opportunities, that is, to turn trade
into profit by moving goods between distinct mar-
wﬂm.ﬂu a sense the railroad and canal regionalized
markets; the telegraph nationalized ﬁ&msu

ﬂ.ﬂgm effect of the telegraph is a sitple one: it
evens out markets in space. The telegraph puts
everyone in the same place for purposes of trade;
it makes geography irrelevant. The telegraph brings

the conditions of supply and demand in all mar-

kets to bear on the determination of a price.JEx-
cept for the marginal exception here and theTe, it
eliminates opportunities for arbitrage by realizing
the classical assumption of perfect information.
@E the significance of the telegraph does not
lie solely in the decline of arbitrage; rather, the
telegraph shifts speculation into another dimen-
sion. It shifts speculation from space to time, from
arbitrage to futuresjAfter the telegraph, commod-
ity trading moved from trading between places to
trading between times. The arbitrager trades
Cincinnati for St. Louis; the futures trader sells
August against October, this year against bmﬁ.@o
put the matter somewhat differently, as the tele-
graph closed down spatial uncertainty in prices, it

opened up, because of improvements in commat-
nication, the uncertainty of aEm.uw was not, then,
mere historic accident that the Chicago Commod-
ity Exchange, to this day the principal American
futures market, opened in 1848, the same vear the
telegraph reached that city}jIn a certain sense the
telegraph invented the future as a new zone of un-
certainty and a new region of practical mnmo%w
Let me make a retreat from that conclusion
about the effects of the telegraph on time because
I have overdrawn the case. First, the opportunities
for arbitrage are never completely eliminated.
There are always imperfections in market infor-
mation, even on the floor of a stock exchange:
buyers and sellers who do not know of one an-
other and the prices at which the others are willing
to trade. We know this as well from ordinary expe-
rience at auctions, where someone always knows a
buyer who will pay more than the auctioned price.
Second, there was a hiatus between arbitrage and
the futures market when time contracts domi-
nated, and this was a development of some im-
portance. An approximation of futures trading oc-
curred as early as 1733, when the East India
Company initiated the practice of trading war-
rants. The function of a warrant was t0 transfer
ownership of goods without consummating their
physical transfer. The warrant did not represent, as
such, particular warehoused goods; they were
merely endorsed from person to peérsen. The use
of warrants or time contracts evolved rapidly in
the United States in the trading of agricultural sta-
ples. They evolved there to meet new conditions of
effective market size, and as importantly, their
evolution was unrestrained by historic practice.
The critical condition governing the develop-
ment of time contracts was also the separation of
communication from transport. Increasingly,
news of crop conditions reached the market before
the commodity itself. For example, warrant trad-
ing advanced when cotton was shipped to England
by sail while passengers and information moved
by steamer. Based on news of the crop and on
samples of the commodity, time contracts or “to-
arrive” contracts were executed. These were used

principally for transatlantic sales, but after the
Mississippi Valley opened up to agricultural trade,
they were widely used in Chicago in the 1840s
(Baer and Woodruff, 1935: 3-5).

The telegraph started to change the use of
time contracts, as well as arbitrage. By widely
transmitting knowledge of prices and crop condi-
tions, it drew markets and prices together. We do
not have good before-and-after measures, but we
do have evidence, cited earlier, for the long-run
decline in price disparities among markets. More-
over, we have measures from Cincinnati in partic-
ular. In the 1820s Cincinnati lagged two years be-
hind Eastern markets. That meant that it took two
years for disturbances in the Eastern market struc-
ture to affect Cincinnati prices. By 1840 the lag was
down to four months; and by 1857—and probably
much earlier—the effect of Eastern markets on
Cincinnati was instantaneous. But once space was,
in the phrase of the day, annihilated, once every-
one was in the same place for purposes of trade,
time as a new region of experience, uncertainty,
speculation, and exploration was opened up to the
forces of commerce.

A back-door example of this inversion of
space and time can be drawn from a later episode
involving the effect of the telephone on the New
York Stock Exchange. By 1894 the telephone had
made information time identical in major cities.
Buyers and sellers, wherever they were, knew cur-
rent prices as quickly as traders did on the floor of
the exchange. The information gap, then, between
New York and Boston had been eliminated and
business gravitated from New York to Boston bro-
kerage firms. The New York exchange countered
this movement by creating a thirty-second time
advantage that ensured New York’s superiority to
Boston. The exchange ruled that telephones would
not be allowed on the floor. Price information had
to be relayed by messenger to an area off the floor
of the exchange that had been set aside for tele-
phones. This move destroyed the temporal iden-
tity of markets, and a thirty-second monopoly of
knowledge was created that drew business back to
New York (Emery, 1896: 139).
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order to lend itself to futures trading, a product has
to be mixed, standardized, diluted in order to be re-
duced o a specific, though abstract, grade. With
the coming of the telegraph, products could no
longer be shipped in separate units as numerous as
there were owners of grain. “The high volume sales
required impersonalized standards. Buyers were no
longer able personally to check every lot” (Chan-
dler, 1977: 211). Consequently, not all products are
traded on the futures market because some resist
the attempt to reduce them to standardized cate-
gories of quality.

The development of the futures markets, in
summary, depended on a number of specific
changes in markets and the commodity system. It
required that information move independently of
and faster than products. It required that prices be
made uniform in space and that markets be decon-
textualized. It required, as well, that commodities be

separated from the receipts that represent them and
that cornmodities be reduced to uniform grades.
These were, it should be quickly added, the
conditions that underlay Marx’s analysis of the
commodity fetish. That concept, now used widely
and often indiscriminately, was developed in the
Grundrisse and Das Kapital during the late 1850s,
when futures trading became the dominant arena
for the establishment of agricultural values. In par-
mnEEumsmum made the key elements in the com-
modity fetish the decontextualization of markets,
the separation of use value from exchange value
brought about by the decline in the representative
function of the warehouse receipt, and the ab-
straction of the product out of real conditions of
production by a grading system}In the Grundrisse
he comments, “This locational movement—the
bringing of the product to market which is a nec-
essary condition of its circulation, except when the

The original bicycle courier. In urban areas, telegrams had to be coliected and delivered by
squadrons of young messengers. National Archives of Canada.

point of production is itself a market-—could more
precisely be regarded as the transformation of the
product into a commeodity” (Marx, 1973: 534).
Marx’s reference is to what Walter Benjamin
{1968) would later call the “loss of aura” in his par-
allel analysis of the effect of mechanical reproduc-
tion on the work of art. After the object is abstracted
out of the real conditions of its production and use
and is transported to distant markets, standardized
and graded, and represented by fully contingent
symbols, it is made available as a commodity. Its
status as a commuodity represents the sundering of a
real, direct relationship between buyer and seller,
separates use value from exchange value, deprives
objects of any uniqueness (which must then be re-
turned to the object via advertising), and, most im-
portant, masks to the buyer the real conditions of
production, Further, the process of divorcing the re-
ceipt fromvthe product can be thought of as part of
a general social process initiated by the use of
money and widely written about in contemporary
semiotics; the progressive divorce of the signifier
from the signified, a process in which the world of
signifiers progressively overwhelms and moves in-
dependently of real material objects. u
To summarize, the growth of communications
in the nineteenth century had the practical effect of
diminishing space as a differentiating criterion in
human affairs. What Harold Innis called the “pen-
etrative powers of the price system” was, in effect,
the spread of a uniform price system throughout
space so that for purposes of trade everyone was in
the same place. The telegraph was the critical instru-
ment in this spread. In commerce this meant the de-
contextualization of markets so that prices no longer
depended on local factors of supply and demand but
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