
The history of ANR noise cancellation 

This knowledge is not at all necessary to run a successful Clansman ANR set-up in your armoured vehicle, but if like me you 
are interested in history, here is the story behind noise-cancelling headphones. 
 
It all started in Germany in 1933 when Paul Lueg, a doctor of philosophy and medicine, submitted a patent application 
about his theory and the principle of active noise cancellation technology using phase-advancing waves, using speakers and 
microphones, to cancel sinusoidal tones and inverting polarity to cancel sounds around a loudspeaker. Lueg was granted a 
patent in 1936. It was theoretically functional because there wasn’t any proper equipment to detect, process and generate 
sound. Dr Lueg couldn’t implement this further. 
 
It took another 20 years for the theoretical ideas to become reality. Between 1958 and 1961, Dr. Lawrence Jerome Fogel 
submitted five patents about active noise cancellation to reduce noise in helicopter cockpit environments for improved 
communication and to protect hearing. These were the first patents for noise-cancelling headphones, and Fogel is 
considered to be the inventor of active noise cancellation.  
 
Around the same time the Air Force Research Laboratory (AFRL) had an acoustics research program that was focusing on 
hearing conservation and protection, communicating speech, measuring noise and community noise modeling. While 
working on active and passive hearing protection technologies, AFRL also had an ANR headset project in between 1956 and 
1957. Willard Meeker was the leader of the project and introduced the concept of earmuffs and earplugs as passive 
hearing protectors which was later developed by Dr. Charles Nixon. These passive hearing protectors were enhanced with 
Meeker’s newly designed active noise control system. The circumaural earmuffs had 50-500 Hz bandwidth and 20 dB 
maximum attenuation. This breakthrough laid the ground for further developments. 
 
Although Fogel technically invented noise cancellation in headphones, the kind that we know today didn’t get invented 
until the late 1980s by Dr. Amar Bose, the founder of Bose Corporation. In 1978 on a flight, issued with electronic 
passenger headsets that replaced the older pneumatic tube headsets that had been previously used for in-flight 
entertainment, Bose found them somewhat lacking. He took off the inferior headphones, got out a note pad and began to 
create a design that would eventually become the first noise cancelling headphones. Bose said that his best ideas usually 
came to him in a flash. "These innovations are not the result of rational thought; it's an intuitive idea." 

The first noise-cancelling headphones took $50 million in research and more than a decade of work. Some in the company 
wanted to shut down the research. The concept that you could cancel sound with sound was like putting someone on the 
moon.” Headsets that “listen”. The headset was enhanced with a built-in microphone in each earmuff, which detect the 
external sound sooner than it reaches the human ears. Then, noise-cancelling circuitry (which is also in the earmuff) 
detects the microphone input and measures the frequency and amplitude of the soundwave to create an opposing 
soundwave. Later the two sound waves are combined together along with destructive interference signal and the anti-
sound removes the noise without affecting the normal sound. 

By early 1986, the Bose design group was nearing a working model. About this time, Bose learned about the Voyager flight 
that Dick Rutan and Jeana Yeager were planning later in the year. The pair would attempt to circumnavigate the globe in an 
aircraft without refuelling.  But because the Voyager’s engineers were trying to reduce the weight of the aircraft to save 
fuel, there was no insulation surrounding the cockpit. This meant the aircraft was extremely noisy inside and there was fear 
the crew might lose their hearing during the long flight. The Bose prototype worked, and the noise cancelling headset was 
launched in 1989 - the Bose Series 1 Aviation Headset. In 1993, the Bose Combat Vehicle Crewman Headset went into 
production for the U.S. Army. 
 
 Noise-cancelling headphones, on their own, are safe. In fact, the ANR technology was actually invented mainly for the 
hearing protection of pilots against the loud sounds of the plane engine. Sennheiser also worked on active noise reduction 
in headphones, to protect Lufthansa pilots from low-frequency noises. They presented the LHM 45 NoiseGard in 1987. 
Over time, passive noise reduction has improved dramatically by using proprietary technologies in the ear cushions and 
physically blocking further undesirable noise before it enters the ear-cup. Generally, active noise reduction removes low 
frequency sounds, whilst passive noise isolation removes higher frequencies.  Some commercial active ANR systems with 
speakers outside the ear canal may amplify high frequency noise above 900Hz, so passive measures are also important. 

When we take off in a plane, the ear pressure we feel occurs because of air density differences inside and outside your 
ears. When air density is higher inside your ears, the inner ear vibrates less, which means you perceive low-frequency 
sounds less. ANR headphones cancel out low-frequency sounds, so sometimes, using them at ground level can trigger this 
effect: with the brain believing there has been a pressure change, resulting in headaches and the feeling of having pressure 
in the ears. Modern ANR systems have pressure-relief technology, to distribute the air pressure evenly over the ears. 
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