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Wireless Communication: A Signal Through Time

Continuous Wave (CW)



Continuous Wave (CW) wireless
communication is one of the earliest and
most resilient technologies in the history of
radio. Born from the needs of telegraphic
communication, CW evolved into the
lifeline of military operations, maritime
safety, and global messaging. Despite the
evolution of digital systems, CW remains a
respected and still-utilized form of radio
communication, particularly in critical and
low-resource environments.
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Inventor and 
Origins:-

The concept of sending messages via

electromagnetic waves was pioneered by

Guglielmo Marconi, often regarded as the father of

radio. In 1895, Marconi transmitted a wireless

telegraph signal over a distance of 1.5 miles in

Italy. By 1901, he famously transmitted the Morse

code letter "S" across the Atlantic Ocean from

England to Newfoundland, marking the birth of

long-distance wireless communication.

Marconi's system used spark-gap transmitters,

which produced short bursts of radio frequency

energy. These early transmissions were not pure

continuous waves, but as technology advanced,

engineers developed continuous wave

transmission, which produced a stable,

unmodulated signal that could be keyed on and off

to transmit Morse code with far greater clarity and

efficiency.
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From Wired Telegraphy to 
Wireless Communication

The invention of the telegraph in the mid-

1800s revolutionized communication, allowing 

instant messaging across long distances. 

However, it required wires—limiting its range, 

especially for ships at sea or remote regions. 

CW transmission, using Morse code over radio 

waves, overcame this limitation.

 Early 20th-century ships, including 

passenger liners and military vessels, began 

using CW transmitters. Operators trained in 

Morse code became essential crew members. 

The "wireless room" became as important as 

the bridge, particularly in times of distress.
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CW in Maritime 
Communication

CW communication found its most critical 

early application in maritime safety and 

coordination. The infamous Titanic disaster in 

1912 spotlighted the importance of radio 

communication. Titanic's CW operator sent 

out SOS messages using Morse code on the 

500 kHz distress frequency, leading to the 

rescue of hundreds.

⚫ For much of the 20th century, CW was 

mandatory on international shipping vessels. 

Daily check-ins, navigation messages, and 

distress alerts were all sent via Morse code. 

The phrase “CQD” (Come Quickly, Distress) 

and later “SOS” became universal symbols of 

emergency.
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World War I: CW 
Goes to War

In World War I, CW communication 

transitioned from maritime use to a core element 

of military strategy:

• Field operators used portable CW 

transmitters to coordinate troop movements.

• Aircraft began experimenting with early 

radio systems to report reconnaissance 

findings.

• Spies and agents used CW to transmit coded 

messages from behind enemy lines.

⚫ However, messages sent in CW were often 

intercepted. This prompted the first serious 

attempts at radio encryption and frequency-

shifting techniques, laying the groundwork for 

secure military communications.
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Technological 
Advancements 

Between the Wars

The interwar period saw remarkable progress in 
CW technology:

• Vacuum tubes (valves) replaced noisy spark-
gap transmitters, enabling smooth continuous wave 
transmission.

• Frequency stability improved, allowing for 
more efficient spectrum use and reduced interference.

• Portable and mobile radio sets were 
developed, making CW communication accessible to 
tanks, aircraft, and foot soldiers.

• Encryption devices like the German Enigma 
were invented to secure CW messages—triggering an 
arms race in signal intelligence.

This era also saw the establishment of formal 
training programs for radio operators in both civilian 
and military sectors, reinforcing CW’s global 
significance.
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Navy and Submarine Use:-
Submarines like the German U-boats and Allied vessels 
relied on CW for both tactical and strategic messaging. 
Since underwater communication was limited, submarines 
would surface briefly to send encrypted Morse code 
messages back to headquarters—often at great risk of 

detection.

Intelligence and Espionage:-
Radio operators embedded in occupied territories used CW 
transmitters hidden in suitcases to relay vital intelligence to 
Allied command. These transmissions had to be brief to 
avoid triangulation by enemy forces. A famous example 
includes SOE (Special Operations Executive) agents 
transmitting coded CW messages from Nazi-occupied 

France.

Codebreaking Efforts:-
The British efforts at Bletchley Park, famously depicted in 
The Imitation Game, were centered on intercepting and 
decoding CW signals encrypted with the Enigma machine. 
CW traffic held the secrets of German battle plans, convoy 
movements, and submarine activity.

World War II: CW at the 
Strategic Core

During World War II, CW was more critical 
than ever:-
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Post-War Use and Modern 
Legacy:-Movies:-
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Post-War Use and 
Modern Legacy:-

CW remained in widespread use after 
WWII. Even during the Cold War, CW was a 
preferred method of communication in high-
stakes environments due to its low 
bandwidth and simplicity.

In the ham radio community, CW 
remains a prestigious skill. Operators pride 
themselves on their ability to interpret and 
send Morse code accurately—sometimes 
without any electronics at all, using only tone 
generators or light.

Governments and militaries still maintain 
CW as an emergency backup, particularly for 
communication during solar storms, EMP 
attacks, or other situations where modern 
electronics might fail.

10



CW in Pop Culture 
and Movies:-
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CW in Pop Culture and 
Movies:-

The dramatic tension and high-stakes nature of CW 

communication have made it a favorite subject in war and 

submarine films:-

 Crimson Tide (1995):-

• Set on a U.S. nuclear submarine, the film centers on 

a disrupted CW message that may or may not contain nuclear 

launch orders.

• The uncertainty over the message's completeness 

nearly leads to a catastrophic launch, showing how vital and 

high-pressure CW communication was in naval warfare

 U-571 (2000):-

• Focuses on the U.S. Navy's attempt to capture a 

German U-boat and its Enigma machine.

• Numerous scenes depict CW transmissions 

between the U-boat and German command, showing the 

code-centric nature of WWII submarine operations.

 The Ghazi Attack (2017):-

• Based on true events during the Indo-Pakistani War 

of 1971, the film showcases Indian naval officers using CW to 

intercept and decipher messages from a Pakistani submarine.

• Though not a Hollywood production, the film is 

internationally accessible and emphasizes the strategic role 

CW played in submarine warfare.
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Why CW Still Matters 
Today:-

Despite the rise of satellite 
communication and digital radio, CW has 
enduring value:

• Minimal bandwidth: Allows 
communication when other systems fail.

• Low power consumption: Ideal 
for emergencies and battery-powered 
setups.

• Human-readable: No software or 
decoding needed.

• Reliable in noisy environments: 
CW can often get through when voice 
cannot.

CW communication is also a time 
capsule of technological history, 
connecting the past and present in the 
world of radio.
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CW in the Modern 
Age

Though overshadowed by digital and satellite 

tech, Continuous Wave (CW) communication 

remains a vital tool in select areas for its 

simplicity, reliability, and low power needs. 14



Amateur Radio (Ham)
• Morse code via CW is still widely used by ham operators.
• Enables long-distance communication with minimal power 

(1–5W).
• Needs no infrastructure; works with simple, even homemade 

equipment.
• Performs well in contests and emergency conditions.

 Emergency & Backup Use:-
• Still part of military and government fallback systems.
• Ideal for disasters (e.g., EMP, hurricanes) using battery-

powered gear.
• Used in beacons for lifeboats, weather stations, and remote 

posts.

 Space & Science:-
• CW tones aid in spacecraft tracking and telemetry.
• CubeSats and amateur satellites use CW beacons for easy 

ground reception.

 Training & Education:-
• Taught in some military and scouting programs as 

contingency skill.
• Helps spark interest in radio science and communication 

history.

 Maritime & Aviation (Limited):-
• Though phased out commercially, some small vessels retain 

CW sets.
• Non-directional beacons (NDBs) still use CW for aircraft 

navigation in some areas.

 Digital Revival:-
• CW now decoded by software-defined radios (SDRs) and 

apps.
• Morse keyboards and hybrid modes (e.g., QRSS) are used in 

low-power digital experiments.
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 Why CW Still Matters?

In today’s hyper-connected digital world, 

Continuous Wave (CW) communication 

may seem outdated—but its unique 

qualities continue to make it relevant in 

specific, critical contexts.



Feature Explanation

Simplicity

CW systems are incredibly simple—often requiring just a 

basic oscillator, key, and antenna. This simplicity means 

fewer components, easier repairs, and less dependency on 

complex systems. In emergencies or resource-limited 

environments, this is a huge advantage.

Efficiency

CW signals use very narrow bandwidth—typically around 150 

Hz. This allows more signals to occupy a single frequency 

band, reduces interference, and makes better use of limited 

spectrum resources.

Reliability

CW can cut through static, atmospheric noise, and signal 

fading better than voice or many digital modes. Even under 

weak signal conditions, Morse code can often be deciphered 

when other methods fail.

Low Power

Known for its “QRP” capability, CW can achieve global 

communication with just 1–5 watts of power. This makes it 

perfect for solar-powered or battery-operated radios, 

especially in remote or emergency conditions.

Self-

Contained

CW requires no satellites, cell towers, or internet. A 

standalone CW radio station can operate independently, 

making it ideal for disaster zones, wilderness expeditions, or 

backup systems during infrastructure failure.

 Why CW Still Matters?

CW endures as a trusted, 

low-tech yet powerful 

tool—used by hobbyists, 

scientists, and militaries 

alike. It's not just a 

legacy system, but a 

resilient, self-reliant 

language of 

communication, still 

relevant in a digital 

world.
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Conclusion

From its roots in telegraphy to its dominance in 

maritime navigation and warfare, CW wireless 

communication has had a transformative impact 

on human history. Whether through a clattering 

key on a ship’s bridge, a clandestine message 

sent from enemy territory, or a movie that 

dramatizes its high-stakes usage, CW remains 

one of the most iconic forms of communication 

ever devised.

It’s not just a technology—it’s a language of 

endurance, resilience, and clarity across the 

chaos of time and conflict.
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Thank you!
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