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Introduction to patents - Why should you

care?

• Unheralded method of publication

– Some companies don’t publish

(Yamaha)

– Very popular in audio

• Patents can be money (ask CCRMA)

• Patent rights can be traded

• Can be entertaining

• Illustrate technological history
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What are patents?

• Legally grant exclusive rights to the

assignee for a limited period of time

• Utility: Protect a practical concept/idea

• Design: Protect a specific implementation
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How to read a US patent (new style)

1. Read the first page:

(a) Title, inventor, assignee

(b) Dates filed and granted

(c) References to past patents

(d) Abstract

(e) Enticing figure

2. Skim the figures

3. Read the body: Explanation (refer back

to figures)

4. Legally concerned? Read the claims
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Utility patent: Yamaha physical modelling piano
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• Inventors: Komano, Takeshi (Hamamatsu,

JP), Ogai, Yoichiro (Hamamatsu, JP)

• Filing Date: 05/14/1997

• Publication Date: 07/28/1998

• Assignee: Yamaha Corporation (Hamamatsu,

JP)

• Primary Class: 84/663

• US Patent References: 5272275 Dec, 1993

Kunimoto. ; 5286916 Feb, 1994 Yamauchi.

; 5438156 Aug, 1995 Masuda et al.

• Foreign References: 5-46179 Feb, 1993

JP. ; 5-143079 Jun, 1993 JP. ; 6-259087

Sep, 1994 JP.
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Abstract

A musical tone synthesizing apparatus is used to synthesize

musical-tone waveforms on the basis of simulation of a

tone-generation mechanism of a musical instrument. Herein, a

drive signal is generated based on an excitation envelope signal in

accordance with a manipulation of performance made by a human

operator (e.g., performer) and is then converted to an excitation

signal in accordance with an operating behavior of the musical

instrument. For example, the operating behavior indicates a

behavior of a reed portion of a wind instrument to which breath is

blown in; or it indicates a behavior of a string of a stringed

instrument which is striken or plucked. The excitation signal is

input to a physical-model sound source realizing

resonating-body/vibrating-body models. The physical-model

sound source performs calculations, simulating the

tone-generation mechanism of the musical instrument, on the

excitation signal to produce a musical tone signal. An amplitude

envelope signal as well as an effect are imparted to the musical

tone signal, thus providing a synthesized musical tone output.

The excitation envelope signal and amplitude envelope signal are

controlled in level in a variety of ways in response to an instruction

to generate a next note during generation of a current note...
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Patent class 84/663

1 DF INSTRUMENTS {9}
600 DF .~ Electrical musical tone generation {5}
647 DF .~.~ Digital combinational circuit {7}
662 DF .~.~.~ Expression or special effects {3}
663 .~.~.~.~ Envelope shaping (i.e., attack, decay, sustain, or release)
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Design patent example
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Electric Guitars

• Invented by Beauchamp & Rickenbacker

in 1931 (filed in 1934, granted in 1937)

Body resonance a problem

• Les Paul creates “The Log” (not patented)

A 4x4 post with two halves

• Leo Fender invents the solid body - 1943

(filed in 1944, granted in 1948)

• Theodore M. McCarty [Gibson] (with as-

sistance from Les Paul) invents the electric

acoustic - 1953 (filed in 1953, granted in

1955)
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Electric Guitars: cont’d

• Fender invents the Stratocaster - 1954 (patent

applied for 1958, granted in 1960)

• Fender invents the electric bass - 1954 (patent

applied for 1958, granted in 1960)

• Seth Lover invents the humbucker - 1955
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Beauchamp and Rickenbacker’s “frying pan”
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“Frying pan” claim

“A pick up unit for use with the vibratory

strings of a musical instrument, including a

permanent magnet, a coil supported by the

magnet between its poles, means mounting

the magnet to have the strings, and core

members within the coil each having an end

facing a string”
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Les Paul creates a guitar

(but doesn’t patent it!)
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Leo Fender solid body
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Fender claim:

“...to provide an electrical pickup which may

be associated with any type of stringed

instrument such a guitar, violin, piano and

many others”

“A pick-up device for stringed musical

instruments, comprising a pair of U shaped

pole pieces disposed with their leg portions

confronting but spaced from each other

forming pole tips...”
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Gibson’s Les Paul Acoustic
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McCarty’s claim: 1/12

“A stringed musical instrument of the class

described including a body and a neck, a

bar-like bridge member having a longitudinally

and transversely curved string supporting face

and having inwardly and rearwardly inclined

string bores provided with enlargements...”
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Fender Wang Bar
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(also Design Patent D186826)

Fender Stratocaster
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Fender “Precision Bass”
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Lover’s humbucker
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Lover’s claim: “A magnetic pickup for a stringed

instrument comprising an elongated permanent

bar magnet magnetized from side to side, a

plurality of pairs of cylindrical pole pieces of

magnetizable soft iron material arranged at spaced

intervals along said magment...a first coil wound

around all the pieces on one side of said mag-

net, a second coil wound around all the pieces

on the other side of the magnet, one end of

each coil being electrically connected to the

end of the other...”
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Summary of electric guitars:

• First: metal strings + electrical pickup

• Then: improvements to pickup

• Next: solid body

• Now: composite materials
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Physical Modeling: physical model + waveg-

uide + string(s)

• Multidimensional digital waveguide signal synthesis
system and method US Pat. 5471007 - Filed May
4, 1993 - The Board of Trustees of the Leland
Stanford Junior University

• Music synthesizer system and method for simulat-
ing response of resonant ... US Pat. 5466884 -
Filed May 10, 1994 - The Board of Trustees of the
Leland Stanford Junior University

• Digital waveguide speech synthesis system and method
US Pat. 5528726 - Filed May 8, 1995 - The Board
of Trustees of the Leland Stanford Junior University

• Multidimensional digital waveguide signal synthesis
system and method US Pat. 5614686 - Filed Nov
27, 1995 - The Board of Trustees of the Leland
Stanford Junior University

• Method for inharmonic tone generation using a cou-
pled mode digital filter US Pat. 5748513 - Filed
Aug 16, 1996 - Stanford University
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Physical Modeling: physical model + waveg-

uide + string(s)

• Method and device for setting or selecting a tonal
characteristic using ... US Pat. 5739454 - Filed
Oct 24, 1996 - Yamaha Corporation

• Efficient synthesis of musical tones having nonlinear
excitations US Pat. 5777255 - Filed May 2, 1997 -
Stanford University

• Synthesis of sounds played on plucked string in-
struments, using computers ... US Pat. 6011213 -
Filed Sep 24, 1997 - Sony Corporation

• Method for evaluating quality of service of a digital
network connection US Pat. 6801939 - Filed Oct
10, 2000 - Board of Trustees of the Leland Stanford
Junior University S
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First 2-D waveguide patent
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Things to notice

• Cited by 83 patents... and ...

• Only one backward patent (4,984,276 [Smith])

• 4,984,276 is cited by 120 patents!
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The waveguide patent
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Things to notice

• Cites 5 patents backward

• Has two corrections at the end

• 4,984,276 is cited by 120 patents!

• Restrict by “string”: 26 patents
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Typical Yamaha patent
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Smith again, different assignee
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Things to notice

• Different abstract, same figure

• Appendix with SAIL code

• Similar but different contents (reeds, com-

pressed table)
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Yamaha continues to elaborate

35



Summary of physical modeling of strings:

• Yamaha doesn’t publish

• Julius Smith’s ’276 patent is the “root”
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Summary:

Musical instruments = art + craft +

engineering + physics

(a strange brew)
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DIY patent research

• http://www.google.com/patents

• http://www.uspto.gov/patft/index.html

• http://gb.espacenet.com/

• http://www.wikipatents.com/
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The End.
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