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	Year
	BTL Innovation
	Type
C, EE
	Loc
	Description

	1925
	First Commercial Facsimilie Service 


	EE
	NYC
	Bell Labs enables the first commercially successful facsimile or telephotography system using telephone network to transmit images in the United States. 

	1925
	First High-Fidelity Sound Recording 

	EE
	NYC
	Bell Labs introduces the first high-fidelity sound recording, which extended the reproducible sound range by more than an octave on the high and low end. Here, an assistant is shown checking the record-cutting process through a microscope. 

	1925
	Loudess Curves 


	
	
	Bell Labs discovers loudness curves, which define the absolute pressure levels at various frequencies for equal subjective loudness as heard by humans.



	1925
	Systems Engineering 


	
	
	Bell Labs introduces Systems Engineering, a disciplined approach to evaluating technical innovations in terms of feasibility, need, compatibility with other systems, alternatives and economic implications. It is first applied to the expansion of the U.S. long-distance network; later NASA used it for the early Mercury launches and the 1969 Apollo mission to the moon. 

	1927
	First Long-Distance Television Transmission 


	EE
	NYC
	Bell Labs enables the first long-distance television transmission. Live television images of Herbert Hoover are sent over telephone lines from Washington, D.C., to New York City on April 7, 1927.

	1927
	Negative Feedback Amplifier 


	EE
	NYC
	Bell Labs’ Harold Black invents the negative feedback amplifier, which cuts distortion in long-distance telephony. Because it reduces distortion in communication signals, this device advances the development of long-distance telephony, radio, and high-fidelity amplifiers.

	1927
	Synchronized Sound Movies
	EE
	NYC
	Bell Labs enables the first synchronized sound movies. Sound for a motion picture was recorded on vinyl records from wax disk molds, then replayed on a large turntable connected to a synchronized film projector. Here, inventors H.M. Stoller (left) and H. Pfannenstiehl are shown with the first commercial model of the disc record attachment for the motion picture projection machines.

	1928
	Gold Sputtering 

	
	
	Bell Labs introduces gold sputtering on record masters, technique that eliminated surface noise. 

	1932
	Radio Astronomy 


	
	
	While looking for the source of static in overseas radio signals, Bell Labs scientist Karl Jansky becomes the first person to detect radio noise coming from the center of the Milky Way galaxy. His discovery marks the beginning of radio astronomy.

	1932
	Wide Range Audio Reproduction 


	EE
	MH
	Bell Labs develops wide-range audio reproduction, a system that splits theater speaker systems into three bands using bass woofers, mid-range horns and tweeters. Here, the system is shown in Bell Labs' anechoic chamber, an echo-free room in Murray Hill, New Jersey. 

	1933
	First Transmission of Stereo Sound 


	EE
	
	Bell Labs enables the first live transmission of stereo sound – a symphony concert broadcast over telephone lines from Philadelphia, Pa. to Washington D.C. Here, Leopold Stokowski, left, and Bell Labs' Harvey Fletcher, then director of physical research, are shown at Washington's Constitution Hall with Stokowski adjusting the controls on early stereo equipment. 

	1937
	First Electronic Speech Synthesizer 


	EE
	MH
	Bell Labs unveils the first electronic speech synthesizer to recreate human speech. 

	1939
	First Binary Digital Computer 

	C
	
	Bell Labs introduces the first binary digital computer. The Complex Number Calculator performed mathematical operations in binary form (using on-off relays) and could find the quotient of two eight-digit numbers in 30 seconds. 



	1940
	Long-Distance Computing 


	C
	
	Bell Labs demonstrates the first long-distance remote operation of a computer. The demonstration connects a teletypewriter in New Hampshire with a computer at Bell Labs in New York City. 

	1946
	First Mobile Phone Service 

	EE
	
	Bell Labs launches the first commercial mobile telephone service. At most, three subscribers per city could make calls at one time. Each caller used a set of equipment that weighed nearly 80 pounds. 

	1947
	Cellular Communications
	EE
	
	Bell Labs conceives the idea of reusing radio frequencies among hexagonal "cells", leading to the concept of cellular communications. 

	1947
	The Transistor 


	EE
	MH
	Bell Labs’ John Bardeen, Walter Brattain, and William Shockley invent the transistor, replacing vacuum tubes and mechanical relays and revolutionizing the entire electronics world. The team was awarded a Nobel Prize in 1956.

	1948
	Information Theory 

	
	
	Bell Labs’ Claude Shannon introduces Information Theory. Shannon quantified "information" and gave engineers a math-based theoretical maximum information carrying capacity for any communications system.

	1951
	Direct Distance Dialing 

	EE
	
	Bell Labs enables direct distance dialing, which allows customers to dial long-distance calls within the United States without operator assistance.

	1954
	Solar Battery Cell 


	EE
	MH
	Bell Labs develops the solar battery cell, which converts sunlight directly into electricity. The cells are used to power satellites, heat homes, and deliver phone service to rural areas.

	1956
	First Transatlantic Telephone Cable 


	EE
	
	The first transatlantic telephone cable, which relied on innovations from Bell Labs, is deployed. The system can handle up to 36 simultaneous calls.

	1957
	Digitized and Synthesized Music 


	EE
	MH
	Bell Labs provides the first demonstrations of digitized music and computer-synthesized music. The software was created by Bell Labs researcher Max Matthews, who called the innovation Music I.

	1958
	Laser 

	EE
	MH
	Bell Labs’ Arthur Schawlow and Charles Townes describe the concept of the laser (light amplification by stimulated emission of radiation), in a technical paper. Bell Labs registers a patent on the laser.

	1962
	First Paging System 

	EE
	
	Bell Labs demonstrates the first paging system test with its Bellboy pager at the Seattle World's Fair.

	1962
	Foil Electret Microphone 

	EE
	MH
	Bell Labs’ Jim West and Gerhard Sessler invent the foil electret microphone. Today, about ninety percent of the world's microphones use this high-quality, rugged, inexpensive design.

	1962
	T1 Transmission System 

	EE
	
	The first Bell Labs-developed T1 systems roll off the assembly lines. T1 was the first digitally multiplexed transmission system for voice signals.



	1962
	Telstar 

	EE
	MH
	Bell Labs designs and launches Telstar I, the first orbiting communications satellite. Telstar weighs 171 pounds and features 3,600 solar cells for power as well as a new traveling-wave tube for generating the radio signals.

	1962
	Text-To-Speech Synthesis
	C
	
	Bell Labs first demonstrated an electronic speech synthesis device, the "Voder," developed by H.W. Dudley, at the 1939 World's Fair. This early analog system was the forerunner of Bell Labs work in articulatory synthesis, conducted by Cecil Coker in the 1960s, and Joe Olive's work on concatenative synthesis in the 1970s. One of the more famous moments in Bell Labs' synthetic speech research was the sample created by John L. Kelly in 1962, using an IBM 704 computer. Kelly's vocoder synthesizer recreated the song "Bicycle Built for Two," with musical accompaniment from Max Mathews. 



	1963
	Touch-Tone Telephone 

	EE
	
	Bell Labs introduces the touch-tone telephone, with push buttons instead of a rotary dial. This innovation ushered in a new generation of telephone services and capabilities.



	1964
	Carbon Dioxide Laser 

	EE
	MH
	Bell Labs develops a carbon-dioxide laser. It is the most powerful continuously operating laser of its time and is now used worldwide as a cutting tool in surgery and industry.

	1965
	1ESS® Switch 

	EE
	
	The Bell Labs-developed 1ESS® switch becomes the first electronically controlled central office switch.

	1965
	Evidence of the Big Bang 


	
	
	Bell Labs’ Arno Penzias (right) and Bob Wilson discover cosmic background radiation that provided evidence for the Big Bang theory of the creation of the universe. They had been using an ultra-sensitive microwave receiving system to study radio emissions from the Milky Way when they found an unexpected background of radio noise with no obvious explanation. It came from all directions and, after repeated checks, it appeared to emanate from outside the Galaxy. The scientists won a Nobel Prize for their work in 1978.

	1968
	Molecular Beam Epitaxy 


	EE
	MH
	Bell Labs' Al Cho (right) develops molecular beam epitaxy, a technique that enabled semiconductor chips to be made one atomic layer at a time, opening the door to vast improvements in chip manufacturing.

	1969
	Charge Coupled Device (CCD) 

	EE
	MH
	Bell Labs invents the charge-coupled device (CCD), a solid-state chip that transforms patterns of light into useful electrical information. This invention is at the heart of modern products such as digital cameras, camcorders, high-definition TV, security monitoring, medical endoscopes, video conferencing and satellite surveillance.

	1969
	UNIX Operating System 

	C
	
	Bell Labs’ Ken Thompson and Dennis Ritchie develop the UNIX operating system, a simple but elegant time-share software system for computers. It is the first software system designed to run on computers of all sizes, making open systems possible. UNIX later became the foundation for the Internet.

	1972
	C 

	C
	MH
	Bell Labs introduces the C programming language, which combined powerful logical instructions with the ability to manipulate individual bits and characters in the computer without using machine language.

	1976
	First Lightwave Communications System 

	EE
	At
	The first test of Bell Labs’ experimental lightwave communication system begins in Atlanta.

	1976:
	S Language 


	C
	
	Bell Labs introduces the S language for statistical computing and data visualization. Today the S system is used to manage the code development of multimillion-line software and to optimize the manufacture of optical fibers and integrated circuits.

	1977
	Commercial Lightwave Communications 

	EE
	Ch
	The first commercial installation of Bell Labs-developed fiber-optic lightwave communications system is installed under the streets of Chicago.

	1977
	First Commercial Fiber-Optic System 


	EE
	Ch
	The first commercial installation of Bell Labs-developed fiber-optic lightwave communications system is installed under the streets of Chicago. 

	1978
	First Cellular System 

	EE
	Ch
	The first service trial of the Bell Labs-developed cellular communications system begins in Chicago.

	1979
	First Digital Signal Processor (DSP) 


	EE
	
	Bell Labs creates the first single-chip digital signal processor (DSP), which laid the foundation for today's cellular phones and modems.

	1980
	Digital Cellular Technology 


	EE
	
	Bell Labs introduces digital cellular telephone technology, which offers better sound quality, greater channel capacity and lower cost than analog systems.

	1981
	Long-Distance Lightwave Communications 

	EE
	
	Bell Labs develops the first long-distance lightwave communication system, which connected Boston, New York and Washington, D.C. 

	1982
	Fractional Quantum Hall Effect 

	
	
	Bell Labs’ Horst Stormer, Robert Laughlin and Daniel Tsui discover the fractional quantum Hall effect, revealing a new state of matter created when electrons come together to form quasi-particles with fractional electrical charges. The team was awarded a Nobel Prize for their work in 1998.

	1983
	C++ 


	C
	
	Bell Labs unveils the C++ programming language, which made reusable code easier to write.

	1984
	First Gigabit Transmission 

	EE
	
	Bell Labs demonstrates the first data transmission at rates above 1 gigabit per second using optical communications technology.

	1984
	First Megabyte Memory Chip 


	EE
	
	Bell Labs introduces the first megabit memory chip. 

	1984
	Karamarkar Linear Programming Algorithm 

	C
	
	Bell Labs mathematician Narendra Karmarkar develops the Karmarkar Linear Programming Algorithm, which enables computers to economically solve incredibly complex problems involving thousands of interacting variables.
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