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ELECTRIC CONTACTOR WITH WENTUR-SUCTION 
MEANSFOR ORGANICTISSUE 

The present invention relates to a contactor for establishing 
electric communication with organic tissue, such as the skin of 
a human or animal body, for diagnostic or therapeutic pur 
poses. More particularly, it relates to a contactor utilizing a 
partial vacuum for holding an electrode onto the skin or other 
body tissue, in the presence of a liquid electrolyte to facilitate 
the transition of ions between the electrode and the tissue. 

In simple cases a contactor of this type can be equipped 
with a hand pump, such as a rubber ball, to create the necessa 
ry pressure differential. In view of an unavoidable leakage 
between the tissue and the rim of the cup-shaped electrode 
housing, however, such a partial vacuum cannot be long main 
tained so that the contact time between the electrode and the 
tissue is limited. For prolonged contact, therefore, a suction 
pump must be used thereby the pressure differential can be 
maintained indefinitely. . 
The application of such suction to the interior of the cup 

tends to extract some of the electrolyte present therein with 
formation of housing, bridges between the electrode and the 
normally grounded pump housing these bridges shunting the 
usually high-ohmic input independence of a voltage source 
connected between that electrode and ground. Such shunts 
are particularly objectionable in the case of diagnostic instru 
ments whose readings may be falsified by the resulting leakage 
current. The use of liquid separators or traps in the suction 
line, in order to break up these electrolytic bridges, is cumber 
some and expensive, especially where a single pump serves 
several contactors of the aforedescribed type which must 
remain electrically insulated not only from the pump housing 
but also from one another. The maintenance of a specified 
pressure differential with the aid of a suction pump operating 
through interposed liquid separators is also difficult. 

It is, therefore, the object of my present invention to pro 
vide a contactor of the general character referred to, serving 
as an attachment for therapeutic or diagnostic apparatus in 
cluding a source of electric current, in which the aforestated 
drawbacks are avoided. 
The object is realized, pursuant to the invention, by the sub 

stitution of a source of high-pressure gas for the conventional 
suction pump, the gas traversing a conduit with a Venturi-type 
nozzle to create an underpressure communicated to the interi 
or of the suction cup via a branch from that conduit. Any 
liquid aspirated through that branch and entrained by the gas 
passing through the main conduit is dispersed into the open air 
through an outlet discharging freely into the atmosphere, 
thereby positively preventing the formation of any electrolyte 
bridge. 

Advantageously, according to a more specific feature of my 
invention, the conduit is a preferably metallic tube rigid with 
the cup-shaped housing. In this case a branch leading from the 
Venturi nozzle to the interior of the cup may be a short 
passage formed by a hole in an electrode plate within a hous 
ing and an adjoining hole in the tube wall. The metallic tube, 
together with a metallic nipple extending outwardly therefrom 
for connection to an air hose, may then form part of an exter 
nal power supply, this conductor advantageously including a 
wire extending from the nipple toward the power supply 
within the gas line itself. 

Since the only medium traveling between the pump and the 
suction cup is air or some other dry and nonconductive gas, 
the insertion of liquid separators in that path becomes un 
necessary. 
The invention will be described in greater detail hereinafter 

with reference to the accompanying drawing in which: 
FIG. 1 is a sectional side view of a contactor embodying the 

invention; 
FIG. 2 is a cross-sectional view taken on the line II-II of 

FIG. 1; and 
FIG, 3 is a top view partly in section on the line III-III of 

F.G. E. 
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2 
The device shown in the drawing, attached to a diagnostic 

or therapeutic apparatus not further illustrated, comprises a 
housing 1 of rubber or other elastomeric material formed with 
a mouth 3 which is bounded by an elastically deformable rim 
2. The lower part of this housing as viewed in FIGS. 1 and 2 
has the shape of an inverted cup whose bottom includes an 
electrode plate 5embedded in the elastomeric material. Also 
embedded in that material, but projecting downwardly toward 
the mouth 3, is a sponge 4 permeated by liquid electrolyte; 
upon firm application of the rim 2 to the skin of a human or 
animal body, the sponge 4 contacts the skin and establishes an 
ionic path between the latter and the electrode 5 upon which 
it bears. This electrode, in turn, is in contact with a metal tube 
6 overlying same, tube 6 having a bore 8 with an outlet 7 open 
ing into the atmosphere from the body of elastomeric material 
in which it is embedded. A constriction 9 near the opposite 
end of the tube receives a nozzle-shaped tip of a restrictive in 
sert 10 held in place by a metallic nipple 11 threaded at 17 
(FIG. 3) into the inlet end of the tube. The Venturi effect 
created at the junction of nozzle 10 with the restricted bore 
portion 9 of tube 6 generates suction which is communicated 
to the interior of the housing above mouth 3 by way of a 
passage including a lateral hole 16 in tube 6, a hole 15 in plate 
5 aligned therewith and a corresponding hole in the layer of 
elastomeric material underlying the electrode plate. The 
length of the wider part of bore 8 is designed to attenuate the 
noise of the gas rushing through the tube 6. A wire 12, bearing 
insulation 13, extends from the free end of nipple 11 to a 
source of operating voltage, not shown, by way of a microam 
meter or equivalent means for testing the bioelectric re 
sistance of the body if the apparatus is to be used for diag 
nostic purposes. A preferably flexible and electrically noncon 
ductive hose 14 is fitted onto nipple 11 (omitted in FIG. 3) 
and extends to the discharge part of a compressor, storage 
tank or other source of gas (e.g., air) under a sufficient pres 
sure to generate (e.g., desired suction within the cup-shaped 
lower part of housing 1. The gas pressure may be adjusted to a 
desired level by conventional regulating means likewise not il 
lustrated. 
Once the necessary suction has been created and the rim 2 

of the cup is firmly seated on the skin of the body under test, 
the volume of air traversing the passage 15, 16 will be just suf 
ficient to balance leakage losses. A small amount of elec 
trolyte entrained with this air by the main flow through the 
tube 6 will be dispersed into the atmosphere at outlet 7 
without creating any low-resistance current bridges between 
ground and the conductive housing part represented by elec 
trode 5. 

In practice, the rate of gas flow through the Venturi nozzle 
9, 10 needed to maintain the desired subatmospheric pressure 
will be quite low. The orifice of insert 10 may have a diameter 
of about 0.25 mm. 

It will be appreciated that parts of housing 1, other than 
electrode plate 5, could also be made of metal or other con 
ductive material and that the sponge 4 is merely representa 
tive of a variety of means (such as, for example, reservoirs 
with restricted outlets) for storing a liquid electrolyte within 
the cup housing to provide the desired ionic contact. 

I claim: 
1. A contactor for establishing electric communication with 

organic tissue, comprising a generally cup-shaped housing 
consisting at least partly of conductive material, said housing 
having a mouth bounded by a tissue-engaging rim; storage 
means in said housing accessible through said mouth for main 
taining a supply of liquid electrolyte in contact with the con 
ductive part of said housing; conduit means leading from a 
source of high-pressure gas to the atmosphere, said conduit 
means forming a Venturi nozzle and being provided with a 
branch leading from said nozzle to the interior of said housing 
for creating in the latter a partial vacuum to hold said rim in 
contact with tissue engaged thereby while dispersing entrained 
liquid from said storage means into the open air, and conduc 
tor means extending outwardly from said conductive part for 
connection to an external circuit. 
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2. A contactor as defined in claim 1 wherein said conduit 
means comprises a tube rigid with said housing. 

3. A contactor as defined in claim 2 wherein said conduc 
tive part comprises an electrode plate in said housing spaced 
inwardly from said rim, said plate having a hole forming part 
of said branch. 

4. A contactor as defined in claim 3 wherein said tube is 
metallic and contacts said electrode plate on the side thereof 
opposite said mouth. 

5. A contactor as defined in claim 4 wherein said conduit 
means includes a metallic nipple integral with said tube and 
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4 
said conductor means comprises a lead tied to said nipple, said 
conduit means further including a hose fitted around said nip 
ple and enveloping at least part of said lead. 

6. A contactor as defined in claim 4 wherein said housing 
comprises an elastomeric shell surrounding said electrode 
plate and said tube. 

7. A contactor as defined in claim 3 wherein said storage 
means comprises a sponge carried on a surface of said elec 
trode plate confronting said rim. 
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