United States Patent o

[11] Patent Number; 4,458,696

Larimore [45] Date of Patent:  Jul. 10, 1984
[54] T.E.N.S. ELECT RODE 3,998,215 12/1976 Anderson et al. ............. 128/206 E
. . . 4,008,721 2/1977 BUrton .......ceeeveemeeevenenn, 128/418
[75] Inventor: Frfmklm C. Larimore, Shoreview, 4,016,869 4/1977 Reichenberger . 128/2.1 E
Minn. 4,051,842 10/1977 Hazel et al. ....... . 126/2.06 E
[73] Assignee: Minnesota Mining and 2’82;’;3 1%}3;; I\B/[as“ange}o """""" ggﬁ%g
Manufacturing Company. St Paul 067, 114 1) (OO
é pany, St. Faul, 4,125,110 1171978 HYMES worvvvvvrrrrr. 128/2.06 E
Minn. 4,141,366  2/1979 Cross et al. .u..uecvrsreerrenn.. 128/418
21 . . 4,248,247 2/1981 Ware et al. ................ 128/802 X
[21] Appl. No.: 203,681 4,273,135 6/1981 Larimore et al. .. 128/640
22] Filed: Nov, 3, 1980
(2] v 3, 198 FOREIGN PATENT DOCUMENTS
Related U,S. Application Data 759 2/1979 European Pat. Off. ............ 128/640
. L 2814061 10/1978 Fed. Rep. of Germany ...... 128/783
[63]  Continuation-in-part of Ser. No. 64,576, Aug. 7, 1979, 2727822 1/1979 Fed. RES. of G:;?:Ez ...... 128/803
abandoned, which is a continuation-in-part of Ser. No.
22,469, Mag, 21, 1979, abandoned. Primary Examiner—Lee S. Cohen
[51] T8t €LY oo AGIN 1/04  lomey, Agent, or Hirm—Donald M. Sell; James A.
[52] US. CL oo 128/798; 128/640; ; yn A. Bate
128/802 [57] ABSTRACT
[58]  Field of Sgarcl; 28/64430313783 '1732/ %?)%_68461?; A T.E.N.S. electrode is disclosed comprising an essen-
’ T TP ? OV tially dry, body-conformable, electrically-conductive
[56] References Cited interfacing layer having a maximum thickness of 10
U.S. PATENT DOCUMENTS mils, a low profile, one-piece electrically-c_:onduct‘ive
connector adherent to the top surface of the interfacing
3,566,860 3/1971 Moe 128/206  layer and a backing member, overlying the interfacing
g’ggg’gﬁ g/ 1371 ?°§(d3l’ """"""""""""""" 128/2.06 layer and the connector. The electrode is extensible in
P /1972 JADKEISON .o 128/410  4¢'least one direction up to 50 percent and requires less
3,865,770 2/1975 Blzke ............. . 260/27 R th bout 25 106 d Jom? f ] i £20
3,911,906 10/1975 Reinhold, Jf. ......cooceer..... 128/2.06 an about 2> X 10° dynes/cm* for an elongation o

3,976,055 8/1976 Monter et al. .... .
3,993,049 11/1976 Kater ............. .. 128/206 E
3,994,302 11/1976 Brennen ............... eteeenans 128/404

percent as tested per ASTM Standard D-882.

8 Claims, 8 Drawing Figures




