
United States Patent (19) 
Chaney 

11 Patent Number: 
(45) Date of Patent: 

5,061,234 
Oct. 29, 1991 

54) MAGNETIC NEURAL STIMULATOR FOR 
NEUROPHYSOLOGY 

75) Inventor: Richard A. Chaney, Nashua, N.H. 
03062 

73 Assignee: Corteks, Inc., Chappaqua, N.Y. 
(21) Appl. No.: 411,932 
22 Filed: Sep. 25, 1989 
5ll Int. Cl. ............................................... A61N 2/04 
(52) 
(58) 

361/156 

(56) References Cited 
U.S. PATENT DOCUMENTS 

3,986,493 10/1976 Hendren ................................ 600/12 
4,551,781 11/1985 Bykerk...... ... 361/143 
4,561,426 12/1985 Stewart ................................ 128/15 
4,574,809 3/1986 Talish et al. .. 128/419 F 
4,607,311 8/1986 Brown et al. ....................... 361/155 
4,778,971 10/1988 Sakimoto et al. ................ 219/10.43 

FOREIGN PATENT DOCUMENTS 
ll 13156 11/1981 Canada .................................. 600/14 

OTHER PUBLICATIONS 

Maass et al., "Contactless Nerve Stimulation and Signal 
Detection by Inductive Transducer', IEEE Transac 
tions on Magnetics, vol. Mag-6, No. 2, pp. 322-326, (Jun. 
1970). 
Hallgren et al., "Contactless Nerve Stimulating Trans 
ducer', IEEE Transaction on Biomedical Engineering, 
pp. 316-317, (Jul. 1972). 
Oberg, "Magnetic Stimulation of Nerve Tissue', Medi 
cal and Biological Engineering, pp.55-64, (Jan. 1973). 
Hallgren, "Inductive Neural Stimulator", IEEE Trans 
actions on Biomedical Engineering, pp. 470-472, (Nov. 
1973). 
Ueno et al., "Capacitive Stimulatory Effect in Magnetic 
Stimulation of Nerve Tissue', IEEE Transactions on 
Magnetics, vol. Mag-14, No. 5, pp. 958-960, (Sep. 1978). 
Polson et al., "Stimulation of Nerve Trunks with 
Time-Varying Magnetic Fields", Medical and Biologi 

10 - - - - - - 
20 2 

CHARGING 
POWER 
SUPPY 

LOW 
WOTAGE 
POWER 
SUPPLY 

cal Engineering and Computing, pp. 243-244, (Mar. 
1982). 
Freeston et al., "Nerve Stimulation Using Magnetic 
Fields", IEEE Frontiers of Engineering and Computing 
in Health Care, pp. 557-561, (1984). 
McRobbie, "Design and Instrumentation of Magnetic 
Nerve Stimulator', The Institute of Physics, pp. 74-78, 
(1985). 
Young et al., "Clinical Neurophysiology of Conduction 
in Central Motor Pathways', Annals of Neurology, vol. 
18, No. 5, pp. 606-609, (Nov. 1985). 
Hess et al., "Magnetic Brain Stimulation: Central Motor 
Conduction Studies in Multiple Sclerosis', Annals of 
Neurology, vol. 22, No. 6, pp. 744-752, (Dec. 1987). 
Mills et al., "Magnetic and Electrical Transcranical 
Brain Stimulation: Physiological Mechanisms and Clini 
cal Application', Neurosurgery, vol. 20, No. 1, pp. 
164-168, (1987). 
Barker et al., "Magnetic Stimulation of the Human 
Brain and Peripheral Nervous System: An Introduction 

(List continued on next page.) 

Primary Examiner-William E. Kann 
Assistant Examiner-Kevin Pontius 
Attorney, Agent, or Firm-Pennie & Edmonds 

57) ABSTRACT 
A magnetic neural stimulator is disclosed for the stimu 
lation of biological tissue. The stimulator includes an 
inductive stimulation coil, an energy storage capacitor, 
a firing device and a charging circuit. The energy stor 
age capacitor is charged by the charging circuit to a 
voltage level which is greater than the voltage level 
supplied to the charging circuit. The energy storage 
capacitor is partially discharged into the stimulation : 
coil thereby producing a magnetic pulse. The charging 
and discharging of the capacitor is continuously per 
formed so as to produce a plurality of high frequency 
magnetic pulses. The stimulation coil and the energy 
storage capacitor operate in a resonant manner under a 
control circuit which performs timing and gating func 
tions. 

8 Claims, 7 Drawing Sheets 
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