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This invention relates to electrode structures 
and more particularlyto Comp0Site electrodes for 
USe in connection with the electro-therapeutic 
treatment of human b0dy parts. 
ítis One Of the main objectS Of the inventiO?1 

t0 provide means facilitating the Construction 
of compact,conveniently operable and eficient 
electrodes Which may be placed for operation 
Simultane0usly in SinUSoidal and direet Current 
CircuitS. 

Itis another object of theinventiont0 pr0vide 
means afording the aCC0mm0dation Of a plu 
raiity of electrodes within a Single or common 
housing which,if desired,may be readily con 
formed to the Shape of the body part to which 
these electrodes are to be applied. 
It is still another object of the invention to 

proyide means enSuring the Operation of the 
electrode Structure on a body part,which is 
Surrounded by a cast and,therefore,not acces 
sible from the outSide,the operation being per 
formed either continuously or intermittently. 
A furtherobject of the invention resides in 

the provision of means ofering the poSSibility 
0f Supplying a gonductive medium aS Well aS 
electric current or Currents.0f Various mode8 0r 
typeS to electrodes Within a Substantially ClOSed 
cast of plaster of Paris,in which the human 
body part which is Subjected to treatments is 
embedded. 
Yet a Still further Object of the inventiOn iS 

the grovision of means for increasing the ef 
ficiencyofandfor obtaining versatilityinthe ap 
plication and operation of multiple electrode 
structures in the hydro-electric treatment of 
human b0dy partS,Whether they be within a 
bath or not. 

Still another object of the invention is t0 pro 
videmeansforimprowingthe conductivity ofelec 
trodes and retaining an electric current COnduC 
tivemedium betWeenthe eleCtrodeSand the b0dy 
parts under treatment. 

StilI a further object of the invention reSides 
inthe provision ofmeanspermittingintermittent 
Supply of water or other suitable liquid to the 
electrode or electrodes for facilitating electric 
current flow from or to Said electrodes, 
With the above and other objects in vieW,the 

invention Will be hereinafter mOre particularly 
describedand the combinationand arrangementS 
of parts will be shown in the accompanying 
drawings and pointed out in the claims which 
form part of the specification. 
?n the draWings: 
Fig 1 isa rearview,and 
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2 
according to the invention,parts being broken 
aWay to exp0Seto View the interior of Said elec 
trode Structure; 
Fig.3 is a CrOSS-Sectional View of the electrode 

structure taken on the line 3?3 of Fig,1; 
Figs.4,5 and 6 are views(similar t0 Fig,1) 

of electrodes in varioUS modifed forms,re 
Spectively; 
Fig.7isa perspective view of a further modified 

form of electrode embodying the invention. 
Fig,8 is a erOSS-Sectional view 0f a plaster 

Cast applied to 8 part,0f a leg Of the human 
body and enclosing an electrode 3CCording to 
the inVention; - 
Fig,9 is a Wiring diagram representing the 

COntrol Cirguit for regulating the Water and elec 
tric Current Supply to 0ne of the electrode Struc 
tures aCCording tO the invention. 
Fig,10 ShoWS Schematically One mode of ap 

plication of the invention to which reference is 
made in the deScription. 

Referring aOW mOre particulariy to Fig,3, 
each of the electrode units or structures of Figs. 
1?6 compriseS generally a Carrier element or 
Sheet ló of insulating material,a plurality of 
Spaced apart terminalS,Sugh a8 11,12 fixed to 
this Sheet as by rivetS 13 Which paSS through 
sheet 19,and tin or metal electrodes 14,L5 po 
sitioned opp0site these terminals,respectively. 
An inSulatiOn Strip L6 Separates these electrodes 
frOm each Other,Which are in contact with a 
pad f as Well as with Said insulation strip 16. 
Pad f is SeCured t0 the carrier element 10 ih 
any CGnvenient manner,as by stitching 18. 
Pad fT preferably consists of an asbestos layer 

19,0f a further outer layer 2@ of absorbent ma 
terial,Such as heavy felt and of a cover 2 of 
fabric or Similar porous material,The edge21a 
0f the cover 2 is preferably Secured to a turned 
OVer fange portion 22d of the carrier element 
fü,Which may be made of rubber,rubberized 
fabric and the like. Electrodes t4,15 may be 
flexible tin foils or plates,so that the entire 
Strugture may be bendable andreadily Confopmed 
to the contour of a body part to Which the 
electrode unit m3y be applied. - 
The number and/or location of the electrodes 

and aSSOciated terminals in an electrode struc 
ture aCCOrding to the invention may be Varied 
as Shown,by Way of example,in Figs. 4,5 
and 6. 
Whereas,in the embodiment of Fig. 1,elec 

trodes 14,*?are of trianguiar form and.sepa? 
rated byan insulatingstrip 16 extending diago 

Fig,2 a frontview of an electrode structure 35 naly across pad 11,they may also be concen 
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trically arranged as in Fig.4,in Which the in 
Sulating Strip element 16 is of annular Configura? 
tion. The eleCtrodeS may be of rectangular Con 
figuration as Seen in Fig.5,arranged Side by Side, 
With the inSulation Strip 16 disposed along an 
orthogonal line of Symmetry. Fig. 6,finally, 
shows the provision of two additional electrodes 
14',15",having aSSociated therewith two addi 
tional terminals 11",12" respectively,the insula 
tion layer betWeen theSe electr0des being of CrOSS 
formation and Consisting of a longitudinal part 
16 and a transverse part 46",In the latter em? 
bodiment,it Will be poSSible,for example,to 
Supply direct Current to the electrodes 14,15 and 
alternating Or SinuSOidal Current to the electrodes 
14",15". - 

The use of any of the aforeSaid electrodes for 
the purpose of electro-therapeutic treatments is 
illustrated in Fig,8,In this figure,an electrode 
Structure 22,which may be of the type Shown in 
Fig,1 0r Fig,6,for example,is Seen to be em 
bedded in a plaster cast or envelope 23. The cast 
or envelope 23 may be assumed to surround a 
b0dy part(not Shown)to be subjected to electro 
therapeutic treatment,e,g,the calf of a human 
1eg,the pad p0rtion 0f the structure 22 being in 
direct Contact with the skin of the body part to 
be treated? 
Thus,prior to the application of the cast,the 

Structure 22 is placed upon a desired portion of 
the Skin and,being made of flexible material 
throughout,is formed or bent so as to rest with 
SubStantially the entire face of pad 17 against 
the Skin Surface. Conductors24,25serve to Sup 
ply Current to the electrodes of the structure 22 
by way of terminals 1 and 12,respectively. 
With the arrangement So far described,the 

electrodes of the Structure 22 will be open-cir 
cuited when the conductors 24,25 are connected 
to a Source of electric power and no Current will 
fioW. According to theinvention,now,the porous 
pad LT is permeated by a conductive liquid(pref 
erably water)Whereby an electric circuit may 
be completed,this circuit including one or more 
portions of the b0dy part to be treated,The 
Structure 22 is,for this purpose,Connected 
through an inlet rubber duct 0r pipe 26 to a 
SOurce of liquid,Such as the water Supply 21,a 
valve 28 in the pipe 26 Serving to regulate the 
admission of water to the structure 22 in a man 
ner more fully described hereinafter. The pipe 
26 enters the felt portion 20 of the pad 1T adja 
cent the upper end of the latter,while an 0Ver 
flow pipe or outlet duct 29 communicates with 
the 10wer end of the pad to drain of excess 
liquid. 

It Will now be possible to establish a fl0W of 
electric Current through the pad 1T by Simply 
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connecting the WireS 24,25to opp0Site terminals 
of a,SOurCe of electric Current(not ShOWn)? 
Current Will then flow betWeen the reSpective 

electrodes associated with terminals 1f and 12 
and,Since a Voltage diference will exist betWeen 
diferent points on the face of pad 1T as the re? 
Sult of the penetration of cover 21 by the liquid, 
Current Will als0 flOW through adjacent Skin por 
tions of the body part under treatment. Yet,it 
is alSO p0SSible t0 C0nnect Only one electrode of 
the Structure 22 to a terminal of the current 
Source or to c0nnect the electrodes 11 and 12 t0 
Said terminal in parallel,while completing the 
circuit through one or more electrodes Iocated 
extergaly of the electrode structure 22,Thus, 
One may USe aS a COunter-electrode one of the 
electrodes of a secondstructure 22imbedded in 
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4 
a diferent portion of the cast 23,or in a dif? 
ferent cast applied to the Same body part; or 
any Other portion of the body under treatment 
may be immerSed in a bath liquid having an ad 
ditional electrode inserted therein,Saidadditional 
electrode being connected to a terminal of the 
aforementioned power Source to complete the 
Circuit. 
An electrode structure Suitable for immersion 

in a bath liquid,for the purpose just described, 
is shOWn in Fig,7,This electrode structure 30 
Comprises a Casing 31 of insulating material,e.g. 
W00d,a perforated front panel 32 forming the 
frOnt Wall of Said CaSing,an insulating,prefer 
ably rubber partition 33 dividing the casing into 
two compartments and a pair of electrodes 34 
and 35 held in these compartments,respectively. 
The partition 33 and if desired the electrodes 

34,35 are preferably wedge-shaped to facilitate 
fixation and withdrawal of the latter,as in 
dicated in dotted lines. Electrodes 34,35 may 
COnSist Of COmpreSSed graphite and are provided 
With reSpective terminals 36,37 for making ex 
ternal COnnections thereto, 
In Order t0 reduce to a minimum the varia 

tiOnS in Current during repeated or protracted 
USe Of a given unit 22,Say,during an entire day 
treatment it will be necessary to maintain the 
reSistance or the conductivity of said unit at 
Or near a predetermined value by Keeping the 
moisture Content there0f Substantially constant, 
According to the invention,this can be done by 
repeatedy wetting the pad 17 with 1iquid which 
is introduced through inlet pipe 26 and per 
mitting Overflow liquid to escape by way of the 
drain pipe 25,Whereby the amount of 1iquid 
retained in the Structure 22 will be represented 
by the quantity of moisture capable of being 
held by Capillary action in the interstices and 
p0res of the pad fT. This quantity having an 
eSSential constant Value and taking into account 
the loSSes due to evaporation,galvanic dissocia 
tion and other forms of dissipation of the liquid, 
it Will be Seen that the moisture content of the 
pad will more nearly remain close to a predeter 
mined value if the Supply of fuid or 1iquid is 
efected at relatively Short intervals,In prac 
tice,it has been found that admission of water 
to the pad over Short periods once ortwice every 
hOur is Satisfactory in most instances. 
Since,hoWever,the Source of 1iquid,such as 

the water tank 27,will generaly be grounded, 
a path will be provided for the flow of unde 
Sired currents to earth by way of pipe 26,should 
the Supply of Water to the electrodestructure oc 
cur While either or both of the terminals 11, 
12 are Connected to potential; or if tank27 were 
insulated,dangerous potentials might be built 
Up thereOn. The invention,therefore,contem 
plates the use of a timer circuit which causes 
the fiOW of current through the otherwise inac 
CeSSible electrode unit 22 at Specified intervals 
and maintains the regulatable valve 28 closed 
eXCept for Certain time periods during which no 
Current fioWS. 
Such a timer or control circuit is illustrated 

in Fig.9 in which the valve 23,insertedin the 
pipe line 26 between water supply 27 and elec 
trode unit 22,is shown,which is made of in 
Sulating material and which is adapted to be 
ClOSed by the inSulating head 38 of the plunger 
of a Solenoid 39. In this manner,the tank 2T 
andthe unit22Will beelectricallyseparated when 
the Valve 28 is closed,i,e.when the solenoid39 
is without current, Asynchronizer 49 controls 
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the body part to be treated,said circuit means 
including conductor means extending through 
Said envelope and connected to Said terminal 
means; and Switch meansfor connecting a Source 
Of electric power to Said circuit meanS. 

3. A plant acCording to claim 2,including an 
electric control circuit adapted to operate Said 
Switch means So aS to connect Said Source of 
power intermittently to Said circuit means,Said 

8 
Sorbent material,a porous cover afixed to said 
carrier means and extending over and beyond 
Said layer of abS0rbent material,and means fix 
ing Said Cover to Said carrier means to thereby 
constitute a Self-contained pad structure en 
closing a plurality of electrodes having difer 
ent polaritieS. 

5. A padStructure according to claim4,includ? 
ing a conduit for the Supply of liquid connected 

control circuit being further adapted to operate 10 to One end of Said layer Of abSOrbent material, 
said valve means so as to admit 1iquid to Said 
1ayer only during intervals. 

4. A,Self-contained electrical pad structure 
for therapeutic use, comprising carrier means 
of electrical insulating material,a plurality of 1; 
electrodes arranged in coaxial relation to each 
other on Said carrier means,a plurality of Sepa 
rate terminals,each terminal for a respective 
electrode connected to Said Carrier means,a 

and a further conduit positioned at the opposite 
end of Said layer of absorbent material,whereby 
a flow of liquid may be directed through said 
1ayer of absorbent material and through it for 

5 contact with Saidelectrodes. 
FRED LANDAUBR, 
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