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emulsion. During a recording, the glass disc rotated and simultaneously moved 
sideways behind the slit so that the light traced out a spiral pattern and intensity 
fluctuations were recorded photographically along the spiral. That is how the world's 
first optical recordings of sound were made over a century ago. 

Two different methods were used to encode the light variations on the disc. In the 
' variable density" technique, an image of a slit near the vibrating patch of ink was 
projected onto the disc. This resulted in a constant width spiral pattern with variations 
in the degree of exposure of the p~tographic recording (fig. 4). In the 'variable-area" 
technique, an image of the edge of the ink patch was projected onto the disc resulting 
in a jagged, saw-toothed spiral where the sound waveforms are represented by the 
shape of the pattern on the edge of the spiral (fig. 5). 

e 

Fig 4 Section of a variable density optical recording. (Courtesy of National Museum cif 
American History) 
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Fig 5 Section of a variable width optical recording showing waveform of the word "barometer". 
(Courtesy of National Museum of American History) 

Of the 32 patents awarded the members of the Volta laboratory, the patent for the 
optical recording technique (US patent No. 341-213) is one of only four where 
Alexander Graham Bell's name appears first, therefore it must have been of special 
interest to him and was likely his idea (Newville, 1959). However, it is hard to know 

. what the inspiration for this invention was or what the Volta associates thought its 
potential was, because key notebooks of Sumner Tainter pertaining to its development 
were lost in a fire (Tainter, undated). 
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Among Tainter's remaining papers, there is a handwritten script with the following 
solemn declaration (Harvey, 1982): 

"This recording has been made by Alexander Graham Bell in the presence 
of Chichester A. Bell on the 15th of April , 1885 at the Volta laboratory, 1221 
Connecticut Avenue, Washington D. C. In witness whereof, hear my voice 
- Alexander Graham Bell." 

Whether or not this message was intended for recording on an optical disc is 
unknown but the date, April 15, 1885, is during a period when the optical recordings 
were being made successfully and seemed to be the main interest of the laboratory. 

The discovery of the above quotation prompted Floyd Harvey of Bell Laboratories 
to attempt to "play back" some of the better discs in an attempt to find a recording of 
Alexander Graham Bell's voice. Harvey built an apparatus to scan a beam of light 
through a copy of some of the discs onto a light detector so as to retrieve the audio 
signal. Unfortunately, most of the sounds recovered were unintelligible except for one 
disc which contained the word "barometer" repeated several times. Not only is this 
single, mundane word disappointing, but there is no indication as to whose voice 
uttered it. To this day, there are no known recordings of the voice of the man who 
invented the telephone and contributed greatly to the world's recording industry. 

Today, the remaining optical disc recordings are stored at the National Museum of 
American History, Smithsonian Institution in Washington D. C. Unfortunately, the 
discs have deteriorated a great deal leaving little hope that any sound that might have 
been recorded on them can be recovered. However, there are a few discs that are in 
relatively good condition. Two ofthese {shown in Figs. 4 and 5)have been copied and 
replicas of them can be seen at the Alexander Graham Bell, National Historic Site in 
Baddeck, Nova Scotia. 

In November 1885, Chichester Bell decided to return to England thus precipitating 
the end of the Volta laboratory. Investors, including Bell's father-in-law Gardiner 
Hubbard, fonned the American Graphophone Company and bought the Volta 
laboratory patents pertaining to the graphophone. Sumner Tainter was hired as chief 
of research and product development. The optical recording technique was nearly 
forgotten, but in the 1920's, researchers at the Western Electric Company and Bell 
Telephone laboratories used the prinCiple described in Bell's expired optical disc 
patent to create the modern motion picture sound track (Kellogg, 1955), 

AvlaHon 

In the summer of 1885, Bell and his family visited Nova Scotia for the firsttime. They 
became enchanted with the picturesque village of Baddeck in Cape Breton and, 
seeking refuge from the terrible heat and humidity of Washington summers, decided 
to build a summer home nearby. The expansive house which the Bells' called Beinn 
Bhreagh (Gaelic for "Beautiful Mountain") was soon the center of the family's social 
life for half of each year. 

At Beinn Bhreagh, Bell attacked one ofthe last great challenges of modern times, the 
development of. in his words "a contrivance for mechanical manned flight". The realm 
ofcranks and science fiction in 1898, Bell approached the problem of flight by studying 
the performance of kites. He succeeded in developing some fantastic kite fonns (Fig. 
6) and did learn how to optimize lift through useof multiple cells based on a tetrahedral 
unit cell. Unfortunately, Bell did not recognize the obstacle represented by the 
enonnous drag of kites, an obstacle which would render motorized flight impossible. 
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Fig 6 Kite experiments at Beinn Bhreagh, 1908. (Courtesy of Heritage Canada Alexander 
Graham Bell National Historic Site) 

On December 17, 1903, Wilbur and Orville Wright made the first manned flight in 
a powered heavier-than-air craft at Kitty Hawk, North Carolina. To safeguard their 
patent applications, the Wrights kept details of their airplane secret and shunned 
publicity for nearly two years. Nonetheless, Bell heard irrefutable testimony that the 
Wright brothers had flown soon after the fact. He accepted the disheartening news and 
then carried on with the perfection of his tetrahedral kites. 

In the autumn of 1906, Bell hired a brilliant young engineer, Frederick 'Casey' 
Baldwin who convinced him to give up the kites and try a winged glider design. 
Eventually, on March 12, 1908, Casey Baldwin made the first public flight in North 
America in the biplane "Redwing" (Parkin, 1964). On July4 ofthe same yearthegroup, 
which called itself the Aerial Experiment Association, won the Scientific American 
trophy for the first flight of one kilometer with a plane called the "June Bug" piloted by 
Glenn Curtiss. Bell, Baldwin and their AEA associates went on to make significant 
contributions to aviation including the invention of ailerons, the flaps on the trailing 
edge of wings, used for lateral control of the aircraft. 

A lifetime of inventing 
By the turn of the century, the Gilded Age of Invention was waning, slowly displaced 

by the modern age of industrial research. For example, at Bell Telephone laboratories, 
teams of specialists were applying fundamental science to the problems of 
psychoacoustics, information theory and electrical engineering to develop the world's 
telephone network. Although Bell often thought of working on improvements to the 
telephone, he found himself left behind in the technical intricacies of his own 
invention. 

After the aviation work, Bell and Baldwin continued their collaboration at Beinn 
Bhreagh and went on to develop hydrofoils that streaked across the Bras D'Or lakes, 
one of which held the world marine speed record of 113 km/hr for ten years. Bell 
continued to busy himself with many other experiments, intrigues and investigations 
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at Beinn Bhreagh. At the age of 7S he received his last patents, with Casey Baldwin, 
for features related to the hydrofoil. Bell died later that year on August 2, 1922. 

Today, the kites, airplanes, hydrofoils and other mementos from Bell's Nova Scotia 
summers can be examined at Heritage Canada's Alexander Graham Bell National 
Historic Site in Baddeck located within sight of Beinn Bhreagh. 
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