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Telegraph and radio: knowledge travelling faster
than people

Juan Segurola

Core question

How did electrical telegraphy and wireless radio separate the speed of information from the
speed of transport, and what new forms of coordinated knowledge followed?

Historical and evolutionary context

Before electrical telegraphy, long-distance messages normally travelled with a messenger,
ship, horse or optical relay. Optical semaphore systems accelerated some routes but
demanded line of sight and favourable infrastructure. Electrical telegraph networks
expanded rapidly from the 1830s and 1840s; the first operational transatlantic cable service
became durable in 1866. By the late nineteenth century, Maxwell’s electromagnetic theory
and Hertz’s experimental production of electromagnetic waves opened a route to wireless
signalling. Marconi’s practical systems in the 1890s converted those laboratory waves into
long-distance communication.

What could communities know before this transition?

States, merchants and scientists already maintained postal networks, shipping schedules,
newspapers and correspondence. They could coordinate over distance, but delay was
structurally coupled to physical transport. The limitation was not lack of messages; it was
that the propagation of information was constrained by the movement of matter or, in optical
systems, by visibility and relay chains.

What changed?

The telegraph created near-real-time distant coordination

Electrical signalling turned letters and codes into pulses that moved through wires. This
supported railway dispatch, market prices, military command, weather reporting and news
agencies. Knowledge acquired a new temporal property: observations made in one city could
influence decisions in another before any person or object had traversed the distance.

Submarine cables created transoceanic information infrastructure

The durable 1866 Atlantic cable compressed communication times between Europe and
North America from days or weeks to minutes or hours. Cable networks became strategic
infrastructure, linking finance, empire, diplomacy and journalism while creating new
technical disciplines in insulation, signal detection and fault localisation.

Radio removed the wire but not the system

Hertz experimentally demonstrated electromagnetic waves in 1887-1888. During the 1890s
Marconi and others developed tuned transmitters, detectors, antennas and operating
procedures that made wireless telegraphy practical. Radio did not abolish infrastructure; it
replaced continuous conductors with a new system of spectrum, stations, receivers,
standards and regulation.

Why could this capability emerge?

Telegraphy depended on batteries, conductors, electromagnets, codes, precision
manufacture and network finance. Wireless systems required the prior experimental and
mathematical traditions of Faraday and Maxwell, Hertzian apparatus, improved detectors,
industrial capital and regulatory institutions. The transition was as organisational as it was
physical.

What later forms of knowledge did it enable?

Rapid signalling enabled synoptic weather maps, internationally coordinated observations,
distributed markets, time synchronisation and later broadcasting. Scientific collaboration
itself changed because data and decisions could circulate faster than specimens or people.
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Radio also became an observational technology, eventually enabling radio astronomy and
remote sensing.

New limits and risks

Fast communication amplifies error as efficiently as truth. Telegraph and radio networks
concentrated control in companies, states and cable chokepoints; interception, censorship
and infrastructure sabotage became strategic concerns. Wireless transmission introduced
interference and spectrum scarcity. Standard time and centralised dispatch improved
coordination while also increasing dependence on network availability.

What changed in the architecture of knowledge?

Knowledge became temporally decoupled from transport. Observation, report and
response could form a distributed loop across large distances. This shifted epistemic
authority toward networks able to collect, route and aggregate timely signals.

Loss, exclusion and uncertainty

Standard histories often privilege Morse or Marconi, but telegraphy and radio were system
achievements involving Cooke, Wheatstone, Gauss, Weber, cable engineers, Maxwell, Hertz,
Lodge, Branly, Popov, Marconi, operators and many others. Colonial cable maps also reveal
that connectivity was highly unequal: some places became network centres while others
remained informational peripheries.

Dependency map

e INDIRECT < PIO-055 Longitude, clocks and precision time

e INDIRECT <« PIO-064 Faraday and field-based physics

¢ INDIRECT « PIO-067 Maxwell and electromagnetic unification

e PARALLEL — PIO-073 Public literacy, newspapers and scientific debate
e INDIRECT — PIO-088 Satellites and the planetary point of view
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