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[5 7] ' ABSTRACT 

An electromedicinal apparatus for use in interference‘ 
current therapy. The apparatus has at least two cir 
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strength regulating member which can be set in opera 
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ELECTROMEDICINAL APPARATUS FOR 
INTERFERENCE CURRENT THERAPY 

The invention relates to an electromedical instru 
ment for interference current therapy with at least two 
circuits acting by way of electrodes on the object of the 
treatment, by means of which circuits an interference 
effective for stimulation purposes is produced ata tar 
get position on the object by superimposition of two or 
more currents which are in themselves ine?‘ective 
alone for stimulation purposes and which differ from 
one another by a low-frequency value. 
With this method of therapeutic treatment, the effect 

is utilised that, by the superimposition of at least two 
medium frequency currents of about 4 kc/s which are 
below the compatibility limit and which differ from one 
another by a low frequency amount of about 0 to 200 
c/s, beats or interference occur in the superimposition 
range. These beats in the region of intersection of the 
current paths cause a therapeutically effective stimula 
tion at a corresponding place on the subject of the 

' treatment. 

As is known, the most important requirement of in 
terference current therapy is that the stimulation 
should be accurately localised, for example, on a mem 
ber, on parts of a muscle or nerve or even on individual 
?bres. This means that the superimposition region of 
the current paths must coincide as accurately as possi 
ble with the place of treatment, in order to localise the 
stimulation produced by interference on this spot. 
The ful?lment of this requirement depends essen 

tially on the geometry of the electrode arrangement, to 
which however a limit is set as regards the free selec 
tion thereof by the object. Moreover, the object in its 
turn, for example, the path of a muscle or nerve ?bre, 
is included in this calculation. 
Apart from the localisation of the stimulation, natu 

rally the intensity thereof also plays a part in the pro 
duction of a best possible therapeutic effect. This inten 
sity depends on the electrical values of the arrange 
ment, of which the optimum has been established em 
pirically over a period of time. 

It has now been shown in practice that cases arise 
with which a stimulating effect is not formed, despite 
keeping to the empirical values and despite an arrange 
ment of the electrodes which per se promises a success 
ful result, and therefore a therapeutic effect is not pro 
duced. 

In such cases, it has hitherto been attempted never 
theless to achieve the object by changing the position 
of the electrodes. Naturally, this requires a consider 
able number of treatments before a conclusion can be 
reached on the basis of the therapeutic effect as regards 
the efficiency of one or other of the arrangements of 
the electrodes. Seen from the point of view of the phsi 
cian, this is unsatisfactory, since it leads to a tedious 
trial and error procedure and involves unpleasantness 
for the patients, for example, a large number of treat 
ments and the like. In addition, as already explained, it 
is not possible arbitrarily to select the electrode ar 
rangement, since a natural limit is set for this arrange 
ment by the shape of the surface of the body. 

It is the object of the invention to provide a remedy 
in this respect, the said object being based on the 
knowledge that interference or equally strong interfer 
ence does not obtain in theentire range of intersection, 
but that rather withconstant electrical values of the in 
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2 
strument and a constant arrangement of the electrodes 
for the interference region, a vector field is to be' as 
sumed, of which the vectors indicate the percentage 
amount of the interference and the direction thereof. 
Consequently, the shape of this interference ?eld de 
pends on the arrangement of the electrodes. 
According to the invention, for producing an optimal 

interference at the place of treatment in the circuits of 
the instrument which are independent of one another, 
a regulating member for the current strength and to be 
set in operation during the treatment is arranged in 
each circuit. ' 
By variation of the current strength, it is possible to 

displace the interference ?eld in such a way that opti 
mal interference exists at the place of treatment. This 
optimalisation can be effected independently of the ac 
curate position of the place of treatment and also of the 
electrodes. The engagement with the subject of the 
treatment can thus be substantially eliminated. Fur 
thermore, not only is it guaranteed that a stimulating 
action is in fact obtained at the place of treatment in a 
location which is of difficult access, but in addition this 
stimulation occurs with the maximum possible inten 
sity. 
According to another feature of the invention, the 

regulating members of two circuits can be controlled in 
opposition, the regulating members or the control 
means advantageously being so developed that, corre 
sponding to the alteration of the current strength in one 
circuit by a certain amount is an opposite change in the 
other circuit by advantageously double the said 
amount. With this opposite or reciprocal alteration, the 
interference intensity remains constant. 

In this way, the interference intensity which has been 
adjusted with synchronism, for example, to compatibil 
ity, is obtained. Hence, in the current region provided 
by the instrument, it is of no importance that the cur 
rent strength is increased in one of the circuits, since 
the compatibility of a medium frequency current lies 
considerably higher. 
Finally, in a further development of the invention, 

provision is made for the reciprocal alteration of the 
two or more circuits to be effected rhythmically. 
The rhythmic change, which can be obtained by suit 

able technical control coupling of the regulating mem 
bers, results in a rhythmically changing stimulating ef 
fect at the place of treatment, which is desired in cer 
tain cases. 
Other features, details and advantages of the inven 

tion will be apparent from the following description of 
the drawing, which shows one constructional form as a 
diagrammatic circuit diagram. 

Indicated at 1 is a geometrically simpli?ed object of 
the treatment, in the depth of which a stimulation is to 
become effective as a result of interference of two me_ 
dium frequency currents of about 4 kc/s, which differ 
from one another by a low frequency amount up to 200 
c/s. For this purpose, there are used in known manner 
two circuits 2, 3 with a current strength up to 60 mA, 
of which the oscillators 21 and 31, respectively, supply 
the required frequency. Each of these oscillators is fol 
lowed by an ampli?er 22 or 32, to which are connected 
the patient circuits comprising the electrodes 23, 24 
and 33, 34, respectively. 
For reasons of more easy representation, a square ar 

rangement of the electrodes 23, 24 and 33, 34 has been 
chosen in the drawing, but this is not essential as re 
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gards the ability to carry the invention into effect. Like 
wise, only two circuits 2 and 3 are shown, but these can 
if necessary be supplemented by other circuits. More 
over, two or more different circuits can belong to one 
electrode. The choice-of these parameters depends es 
sentially on the position of the point of treatment and 
on the surface form of the object of the treatment. 
With a certain arrangement of the electrodes 23, 24 

and 33, 34, for example, of the arrangement which is 
shown, it is possible to establish the vector ?eld for the 
interference on the basis of the potential distribution 
which, in the slowly variable ?eld, is approximately the 
same as in the electrostatic ?eld. The object ‘of the 
treatment is in this case to be considered approximately 
as homogeneous. Consequently, 100 percent interfer— 
ence is produced in the indicated direction on the vec 
tors which are indicated at 4. With the square arrange 
ment which has been chosen, this extends at 45° to the 
connecting straight lines 5 of the electrodes 23, 24 and 
33, 34 associated with one another. These straight lines 
simultaneously represent the equipotential lines with 
the highest potential difference for one of the pairs of 
the electrodes and with the zero potential difference 
for the other pair of electrodes. On both sides of this 
vector 4, the intensity of the interference decreases and 
reaches the value 0 percent in the region of the equipo 
tential lines 5. 
From this, the following can be appreciated: 
If the place of treatment is for example situated in the 

region indicated by 6, this is not reached by the maxi 
mum interference intensity, but rather the main stimu 
lating effect is applied to some healthy regions. The 
same conditions are produced in respect of ?lamentary 
treatment points crossing the object 1 being treated, as 
indicated at 7. It is even possible to conceive of still 
more unfavourably disposed places of treatment, 
namely, those which lie immediately in the region of 
the equipotential lines 5. 
Consequently, a regulating member 25 or 35 is con 

nected into each circuit between the oscillator 21 or 31 
and the ampli?er 22 or 32. A mechanical coupling ar 
rangement 38 of these regulating members 25, 35 is 
provided in such a way that, with alteration of the cur 
rent strength in the circuit 2 in the direction 26, there 
is an opposite alteration of the current strength in the 
circuit 3 in the direction 36. Particularly favourable re 
sults can then be obtained if the alteration in current in 
one circuit by the value 21: has corresponding thereto 
an alteration in the other circuit by the value ——x. In this 
case, the vector 4 travels with an intensity of 100 per 
cent into the position 8 or 9 which is shown in the draw 
ing. 22 
By way of example, if the initial current strength in 

both circuits 2 and 3 amounts to I, = 1:, = 20mA, then 
initially the vector 4 is provided for the interference op 
timum. If I2 is increased by 50 percent by means of the 
regulating member 25, that is to say, if it is adjusted to 
30 mA, and accordingly I; is lowered by 25 percent, 
i.e., to 15 mA, the vector 4 is displaced into the posi 
tion 9. In the case under consideration of the ?lamen 
tary treatment point 7, the latter is consequently 
treated with the maximum interference of 100 percent, 
i.e., the therapeutic stimulation at this point is localised 
in optimum manner. This applies in like manner for the 
circular treatment point indicated at 6. 
With a given treatment area, it was necessary hith 

erto to be satis?ed by only parts thereof being acted 
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4 
upon with 100 percent interference. By means of the 
invention, thepossibility is now disclosed of covering 
the entire treatment surface with 100 percent interfer 
ence. This is effected by the fact that the current 
strength in the circuits'2, 3 is rhythmically changed, 
i.e., in the direction 26, 36 and 27, 37, respectively.‘ 
The vector 4 thus moves backwards and forwards ac 
cording to the double arrow 10 between the positions 
8, 9, so that the maximum interference of 100 percent 
sweeps over a comparatively large area. Such a rhyth 
mic change, which can be effected automatically by a 
setting motor controlled by limit switches which forms 
a part of the coupling arrangement 38, is not only ad 
vantageous in respect of treatment points of large di 
mensions, but is also to be considered when an increas 
ing and decreasing stimulation is to be produced for 
medical reasons. 
The construction according to the invention there 

fore not only permits an optimal interference to be 
achieved at the point of treatment, but in addition a 
stimulation can be localised extremely accurately on 
comparatively small and also on large treatment points, 
independently of their shape. In addition, a rhythmi 
cally increasing and decreasing stimulation therapy is 
possible. 
The foregoing explanations, and also the diagram 

matic drawing, are primarily applicable to a homogene 
ous treatment medium, but with small deviations are 
also valid for the human body with its non-homogenous 
structures. Furthermore, the invention can appropri 
ately be transferred to electrode arrangements differing 
from the square arrangement and also to more than two 
circuits. ' 

We claim: 
1. An electromedical instrument for interference cur 

rent thereby comprising at least two independent cir 
cuit means each having two electrodes for positioning 
on a subject to be treated, each of said circuit means 
providing a current of a frequency value which differs 
by a low frequency value from the current of another 
of said circuit means for application to the subject for 
producing an optimal stimulation active interference 
by superposition of the at least two currents on a target 
position on the subject, and current strength regulating 
control means for altering the current strength of at 
least one of the circuit means in a ?rst direction and for 
altering the current strength of at least another of the 
circuit means in an opposite direction for shifting the 
optimal stimulation-active interference during treat 
ment of the subject. 

2. An instrument as de?ned in claim 1, wherein said 
current strength regulating means includes means for 
altering the current strength of the at least one circuit 
means by an amount X- in the ?rst direction and for al 
tering the current strength of the at least another cir 
cuit means by an amount AX in the opposite direction, 
where A is any number. 

3. An instrument as de?ned in claim 2, where A is 2. 
4. An instrument as de?ned in claim 2, wherein said 

current strength regulating means includes means for 
continuously alternating the direction of alteration of 
current strength for the regulated circuit means such 
that the alteration is effected rhythmically. 

5. An instrument as de?ned in claim 1, wherein said 
current strength regulating means includes means for 
continuously alternating the direction of alteration of 
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current strength for the regulated circuit means such 
that the alternation is effected rhythmically. 

6. An instrument as de?ned in claim 1, wherein each 
circuit means includes oscillator means for providing a 
desired output frequency value of current, ampli?er 
means connected to said oscillator means and said elec 
trodes being connected to said ampli?er means, said 
current strength regulating means being connected be 
tween the oscillator means and ampli?er means of each 
of said circuit means. 

7. An instrument as de?ned in claim 6, wherein said 
current strength regulating means includes a current 
strength regulating member connected between the os 
cillator means and ampli?er means of each of said cir 
cuit means, and coupling means interconnecting said 
regulating members. 
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6 
8. An instrument as de?ned in claim 7, wherein said 

coupling means includes motor means for continuously 
alternating the direction of alteration of the current 
strength of the regulated circuit means by the intercon 
nected current strength regulating members.’ 

9. An instrument as de?ned in claim 1 wherein said 
current strength regulating means includes means for 
simultaneous altering the current strength of the regu 
lated circuit means in the different directions. 

10. An instrument as de?ned in claim 9, wherein said 
current strength regulating means includes a current 
strength regulating member for each of said circuit 
means and coupling means for interconnecting said 
regulating members. 

* * * * * 


