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‘United States Patent 11
Schulman

fii] 3,942,535
[45] Mar. 9, 1976 

[54] RECHARGEABLE TISSUE STIMULATING
SYSTEM

{75] Inventor: Joseph H. Schulman, Los Angeles,
Calif.

[73] Assignee: G. D. Searle & Co., Skokie, Ill.
[22] Filed: July 26, 1974
[21] Appl. No.: 491,974

Related U.S. Application Data
[63] Continuation of Ser. No. 401,406, Sept. 27, 1973, ~

Primary Examiner—William E. Kamm
Attorney, Agent, or Firm—Walter C. Ramm, Charles
H. Thomas, Jr.; Peter J. Sgarbossa

(57) ABSTRACT
A rechargeable tissue stimulating system with a telem-
étry controlled power source. A. constant current
power-source acting through an induction coil exter-
nally located with respect to a living patient is used to

abandoned. . induce current flow in a charging circuit located be-
neath the skin of the patient. The charging circuit, in

(521 DS.Chvvinnnnnitninnmeinennn 128/419PS turn, recharges a battery which powers an electronic
[58] Field of Search........ 128/2.05 S, 2.06 E, 2.1 A,

128/418,.419 C, 419 EP, 419 PG, 419 PS,
419 R, 420, 421, 422, 423, 419 PT; 307/91;

320/31, 32, 37, 39; 328/84; 336/84

generator used for applying electrical pulses to stimu-
late living tissue in order to maintain. bodily functions
in the patient. A telemetry circuit connected to the
charging circuit provides a. magnetic output signal
controlling externally. located means associated with
the power source. Such external means in-response to

[56] References Cited this signal modulate the strength of the charging mag-
UNITED STATES PATENTS netic field, as well as provide visual or audio indica-

3,195,540 7/1965 Waller. 128/419 PG tion of proper charging as well as the proper position-
3,409,007 11/1968|Fuller... :
3,426,748 2/1969.Bowers. .. 128/419 PS
3,454,012 7/1969.Raddi....... . 128/419 PG
3,612,041 10/1971 ‘Ragsdale...cesses 128/2.06 A

FOREIGN PATENTS OR APPLICATIONS

. 128/2.06 E 

 

87,174 5/1966 Fance...scceccerenterees crane 28/419 PS
OTHER PUBLICATIONS

Evalenko et al., “Medical. Instrumentation,” Mar-
Apr., 1967, pp. 13-16.

ing of the external power source with respect to the
implanted charging circuit, completion of the proper
charging interval’ to restore the amount of current
used, and improper charging.

11 Claims, 12 Drawing Figures
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