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Lecture 1
The History of Hearing Aids
Hearing aids past and present have the same basic function: to increase the volume of sound for the impaired user. From their size to their shape to the way in which they function, the hearing aid technology that is used today is far different from what hearing aids used 100, 50, or even five years ago. The history of hearing aids is far reaching and colorful--the earliest hearing aids worked without electricity, while the earliest electric models were simply too large to be portable. Today, digital hearing aids are discrete, lightweight, and have the capability to be adjusted for different environments and to amplify sound without distortion. And the future holds many exciting improvements to hearing aid technology as a whole. But it's important to review the history of hearing aids in order to understand just where the industry is headed. 
The history of hearing aids may be divided into five eras: acoustic, carbon, vacuum tube, transistor, and digital.
1. Acoustic era: The Early History of Hearing Aids  
We start our look at the history of hearing aids two hundred years ago, when aids came in the form of ear trumpets--large horn-shaped devices used to direct sound into the ear of a hearing-impaired person and provide very basic sound amplification without electricity,. This gave a 5 to 10 dB of gain in the mid and high frequencies by collecting sound from an area larger than the ear can by itself and it also shields the ear sounds coming from the rear. These trumpets were large and awkward, although some models could be worn on the head attached to a harness. They performed one basic function--sound amplification--and they could also improve the signal-to-noise ratio in a noisy environment, but they weren't able to do much else. In fact, cupping your hand behind your ear gives a similar (but smaller) amplification. Hearing aid technology has certainly come a long way since this time. 
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Acoustic Throne 

Royalty had special thrones and chairs designed to allow courtiers to speak quietly while maintaining a reverent distance from both hearing and deaf royals. Courtiers would kneel before the throne and speak into openings in the arms of the chair. A small tube connected to a resonator in the throne's arms and wings conveyed the sound to the royal ear. 

The most famous of these thrones was made in 1819 by F.C. Rein & Son for Portugal's King Goa IV. King Goa's throne had armrests fashioned to resemble the heads of roaring lions. Supplicants would direct their voices into the mouth of a lion, and the hollow armrest would conduct the sound to an ear tube held by the king.

2. Carbon era: The Advent of Electric Hearing Aids 

Hearing aid technology started to change rapidly with two important milestones in the history of hearing aids--the advent of electricity and Alexander Graham Bell's work on the telephone, which was essentially a machine that could electronically amplify sound via a carbon microphone in combination with a battery. Modern hearing aid technology still utilizes the concept of a receiver, a telephone component, to describe the tiny speaker inside the hearing aid. 
Carbon hearing aids gave a 20 to 30 dB gain.
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This hearing aid consists of a round carbon microphone (with no volume control), and an earphone with a detachable metal headband and an on-off switch on the back. This model was made sometime after 1906.
3. Vacuum tube era:

In the early 1920s, hearing aid technology incorporated the use of vacuum tubes, which allowed a much more efficient method for amplifying sound. This gave a gain of 70 to 130 dB. But the early electrical hearing aids were still far too large to be carried around easily--many were as large as desk radios, and just as heavy. Luckily, an important development in the history of hearing aids was just around the corner. 

Smaller Batteries, Smaller Hearing Aids 

One of the first major changes in the history of hearing aids that led to a decrease in their size was the miniaturization of batteries. Previously, batteries were large, heavy, and could not hold a charge for very long, making them impractical for hearing aid use. Battery packs had to be worn on the hearing-impaired person's body. By the 1930s, hearing aid technology had progressed so that aids could be portable. 

4. Transistor Era: The Transistor Changes Everything 

However, the most important event in the history of hearing aids was yet to come. It was the invention of the transistor in the 1950s that changed hearing aid technology completely. A transistor is simply a switch that has no moving parts and that has only two settings: on or off. Put multiple transistors together, however, and you can get incrementally larger combinations of on/off switches--the basis for binary code, and essentially a computer in its simplest form. Additionally, a transistor's conductivity can be manipulated based on the purity of the silicon with which the transistor is made, providing an infinite number of possibilities for which the transistor can be used. Silicon transistors allowed hearing aids to shrink in size so that they could become "body aids," eventually leading to hearing aid technology available in a size that we are familiar with today--with aids that can be worn discretely behind the ear or even within the ear canal. 


5. Digital era: The Digital Age 

By the mid-1990s, digital hearing aid technology was in common use. Digital hearing aids allowed for more precise shaping of the sound into the wearer's ear. With digital circuitry, the sound could be amplified or dampened as needed. Programs could be created that could be utilized depending upon the user’s location or needs--more amplification for quiet settings, for example, or specific amplification of certain frequencies in loud situations so that the user could clearly hear speaking voices, even when surrounded by other noises. Digital products also took advantage of compression technology, eliminating an annoying side effect that had plagued users throughout the history of hearing aids--the distortion of very loud sounds. 

Today's Hearing Aid Technology 

Today, we are still shaping the history of hearing aids, and hearing aid technology is constantly being updated. For example, new technologies are being introduced that allow the user to be directly involved with the fitting of his or her hearing aids. From listening to a narrow band of sounds and making loudness judgments to filling out a questionnaire with specific information, end users are able to modify their hearing aid settings to suit their needs. 

The Future of Hearing Aid Technology 

Transducers are getting smaller, and at the same time, circuitry is shrinking rapidly. This means that ever smaller, increasingly more powerful hearing aids will be able to be produced. We've come a long way from ear trumpets, but hearing aid technology is continuing to evolve with time, and we still have a long way to go.
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