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that set the 704 apart from its 
peers was an esoteric feature 
called “floating point” calcula-
tions. To understand the sig-
nificance of “floating points,” 
it helps to think about how 
writers like Clarke juxtaposed 
small, intimate human details 
with events on a cosmic scale. 
That kind of juxtaposition is 
easy for poets and novelists, but 
it is wrenchingly difficult for 
computers. For example, ask a 
computer to perform calcula-
tions on a miniature scale for 
engineering microelectronics 
and also calculate the distance 
in light years of a star, and the 
machine’s processors face a 
seemingly impossible contra-
diction. Any trade-off in preci-
sion at one end of the scale can 
cause catastrophic rounding 
errors on the other. The solu-
tion is the “floating-point”—the 
ability to set a relative level of 
precision and then expand or 
contract the decimal point’s 
position as needed.

The 704 was also the first com-
puter that could create music. 
This was thanks to a program 
written by Max Mathews, called, 
bluntly enough, “MUSIC.” This 
software enabled the machine 
to generate audio waveforms 
digitally. Mathews used it to 
compose a pioneering work of 
synthetic music, a 17-second-
long work played without tra-
ditional instruments.

The computer’s ability to digi-
tally synthesize sound has other 
applications. For centuries, 

researchers and inventors had 
worked on efforts to synthesize 
speech. Wolfgang von Kem-
pelen invented a crude “Acous-
tic-Mechanical Speech Machine” 
in 1791, and Charles Wheat-
stone created a more functional 
artificial speech generator in 
the mid-1800s. These contrap-
tions used air bellows and other 
physical mechanisms to mimic 
a human voice box, but in 1962 
physicist John Kelly Jr. and 
Louis Gerstman found a way 
to use the 704 to electronically 
synthesize spoken words. They 
taught the machine to talk.

Like the fortuitous discovery 
that two great things go great 
together (“you got your peanut 
butter in my chocolate!”), Kelly’s 
team and Mathews collaborated 
to teach the machine to sing.

This was what Clarke wit-
nessed—the bizarre specta-
cle of a massive metal box of 
wires and tubes singing a child-
ish ditty in a robotic, singsong 
voice. Kelly and his colleague 
Carol Lockbaum programmed 
the 704 with the lyrics to Harry 
Dacre’s 1892 song “Daisy Bell” 
(also known as “Bicycle Built 
for Two”), and Mathews pro-
grammed the musical accom-
paniment. The simple, lilting 
melody, combined with the 
space-age technology involved 
and the machine’s robotic 
inflection, created a memo-
rable but disorienting experi-
ence. (You can experience it 
yourself. Click here to listen to 
the IBM 704 sing “Daisy Bell,” 

along with some non-musical 
speech experiments—“Daisy 
Bell” starts at around 0:50.)

Clarke was inspired by the 
performance. He recognized 
the dissonance of the advanced 
technology involved in creating 
something that seemed primi-
tive—a theme that ran through-
out 2001. Clarke added a scene 
in which the advanced com-
puter HAL’s artificial intelligence 
deteriorates and regresses to its 
earliest experiences, back to 
singing “Daisy Bell.” When Stan-
ley Kubrick directed the film 
adaptation, he employed Shake-
spearean actor Douglas Rain to 
provide HAL’s voice.

Rain passed away in Novem-
ber 2018 at the age of 90. 
Despite the ubiquity of talky 
computers today and an audi-
ence accustomed to hearing Siri 
and Alexa chatter, Rain’s rendi-
tion of HAL’s voice is embed-
ded in the public imagination 
as the way a thinking machine 
would speak—or sing.
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