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U.S. Patent 2,102,671 Harold S. Black

Wave Translation System

Application filed in 1932 Patent issued to Bell Labs in 1937

Any electrical engineer who has ever designed an amplifier or active filter around an op-
amp has made use of the fundamental principle of negative (“degenerative”) feedback.  Harold
Black taught this principle in exhaustive detail in his 1937 patent, taking 35 drawing sheets and
52 pages to tell the story.  The patent discusses complex effects of feedback on impedance, gain,
stability, and “wave shaping” (filtering).

Fortunately for the analog engineers among us, this fundamental patent and its 126 claims
expired in 1954.  Now we are free to take advantage of Black’s discoveries that “distortion can
be reduced in any amplifying system by use of negative feedback,” and “the stability of
operation of an amplifier can be greatly improved by the use of negative feedback.”

The following is the text of claim 20, one of the 113 independent claims of this patent:

A wave amplifying system having input and output and a feedback path
from said output to said input whereby a closed wave propagation path is
provided including an amplifier, the wave propagation constant for said closed
path having a modulus substantially greater than unity for the frequencies of
waves to be amplified by the system.


























