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The invention relates to an apparatus for 
treatment of nerves-~ and muscles with electric 
impulses, for instance for therapeutic and diag 
nostic purposes. 

In such apparatuses it is known to use elec 
tric impulses the voltage curve of which is mono 
polar or dipolar. The dipolar'curve whichcon 

.sists of a‘ portion situated .on one side of the 
voltage of repose and, a corresponding part that 
is situated on the other side of this voltage ‘is 
the most frequently used curve,‘ and may rela 
tively simply be produced in a form in which the 
duration of the impulse, especially the duration 
of the ?rst part of the impulse, which is of the 
greatest importance to- the treatment, is very 
short. In the known apparatuses it is usual that 
the individual impulses are emitted automatical 
ly in succession, with a mutual time interval that 
is greater than the duration, of each individual 
impulse. It is also known to arrange the ap 
paratuses in such a manner that the time inter 
val between the impulses and the amplitude of 
the same is varied periodically and automatically, 
at a relatively slow'rhythm. ' 
The present invention relates to an improve 

ment in apparatuses of the said nature, whether 
the same are arranged for a monopolar or a 

10 

muscle to react. It is, however, not necessary to 
use a rectangular impulse. Even if the impulse 
is rounded at the‘ top, and its width decreases 
upward, it ‘can be used in the measuring. We ' 
have thus a simple means for performing the 
said measurements. , 
The above mentioned known apparatuses ‘for 

treatment of nerves and muscles with electric 
impulses are not suited for performing the meas 
urements referred to here. _It is certainly feas 
ible by these apparatuses ‘to alter the amplitude 
of the impulses and, consequently, the area of 
the impulses, but ,this is done by a short con 
stant duration of the impulses-for which reason 
it is impossible to attain su?'lciently large areas, 
without the maximum value of the voltage be 

“ ‘coming too high. This drawback of the appara 
tuses, however, may be removed according to the 

' invention, if the apparatuses are arranged in 
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dipolar curve shape, for the emission of indi-. 
vidual impulses or a series of such, or» for con 
stant time interval and amplitude, or for a pe 
riodical variation of one or the other, or both, 
of these features. _ I 

The invention is based on certain observations 
‘concerning'jthe behavior of muscles actuated by 
an electric current; and, more particularly, the 
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35 
time ,whichelapses from the-beginning of any 
electric treatment to the reaction of the muscle, 
at-a certain electric voltage which according to 
the investigator Lapicque is assumed to be twice 
the voltage ‘(the rheobase) that is .just suf?cient 
to produce a reaction in the muscle. Roughly 

f reaction varies with the 
acting voltage in such a manner that the-product 

necessary, as iprOposed by Lapicque, in the ex 
amination of the state of a muscle to use a cer 
tain voltage, but simply the said product may be 
used as a measure, as long ascertain limits for 
the magnitude of the voltage are not exceeded. 
Assuming the voltage to be maintained constant 

A during the measuring, the measure for the state 
ofthé‘inuscle, inrespect to the inertia of reac 

' tion, will be equal to the, area of a-rectangular 
voltage impulse that is just able to cause the 
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_ above. 

‘of the voltage and the inertia of reaction‘ at’ this I 
‘For this reason it'is not‘ 45 
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such a manner that the area of the impulse curve 
may be altered by varying the duration of the 
impulses. 
In this manner ‘we attain not only an appara 

tus for diagnostic use, but the apparatus'may ' 
also be used in the electric nerve and muscle 
therapeutics; Experience has shown, for in 
instance, that diseased muscles‘ will only react 
when the impulsecurve has a relatively large 
area. In the treatment of such muscles it is 
preferable to start the treatment with impulse 
curves with this area and, gradually as the treat 
ment proceeds, to reduce the area. A reaction 
will then constantly be attained, at decreasing 
areas, until ?nally the area is attained, or passed 
beyond,‘that a healthy ‘nerve would transmit to 
the‘ muscle concerned. _ v . . 

In the'use of the apparatus for training of 
muscles, the same is. adjusted‘ for emitting series 
of impulses, the amplitude and time interval of 
the impulses being‘ either maintained constant 
or caused to vary periodically, as mentioned 

Monopolar as well as dipolar ‘impulses 
may be used. In the case of the latter, the last 
part of the impulses, the polarity .of which is ' 
opposite that of the first part, will sometimes not 
come into operation. In certain muscles and for 
certain arrangements of the current-supplying 
electrodes, the two parts of the impulses may be 
caused to- act on various parts of the muscle, in 
such'a manner that both impulse parts become v 
useful. _ I 

In the apparatus according to‘ the invention, 
not only the area of the impulse curve will be 
altered, but also its ‘shape. As it is desirable, out 
of respect to the state of the nerves and muscles 



2 
and the nature of 'the treatment, to be able‘ to 

, make further changes in the shape of the im 
pulse cu'rves, means are further provided for re 
moval of certain .parts of thevoltage curve of the 
impulses, in such a manner that in each indi 

‘ .vidual case the form of impulse may be attained 
that is most suitable for the special purpose for 
which the impulse is desired to be used. 
The apparatus according to the invention is 

thus mainly characterized by means for alter 
ing the shape and area of the impulse curve by 
altering the-duration of the impulses, and by 
means serving to remove certain parts of the 
voltage curve. , 

The apparatus may be constructed in such a 
manner that the impulse voltage is produced by 
charging or discharging of a capacity by way of 
‘a discharging valve,‘ for instance a glow lamp, 
the ignition voltage of which is higher than its 
extinction voltage, and by discharging or charg 
ing the capacity by way of a discharging valve. 
In such an apparatus, the capacity according to 
the invention is rendered variable or adjustable, 
in order to alter the duration of the impulses. 
For the same purpose, the circuit of the discharg 
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may be’connected to a special winding on an out 
let transformer which is providedin the appa 
ratus, and from the secondary winding of which 
the impulses altered by the arrangement accord 
ing to the invention are taken, ‘I 
The invention is further explained in the fol 

lowing, with reference to the drawings, in which 
Fig. 1 shows a wiring diagram for a construc~ ~ 

. tion of the portion of the apparatus according to 
10 
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ing valve may contain a variable or adjustable I 
. inductance or resistance or both. 

The apparatus may further be constructed in 
such amanner that the impulses are ampli?ed 
by an ampli?er valve by which a periodically 
varying modi?cation of the amplitude of the im 
pulses may also be produced. In such a con 
struction of the apparatus, the latter is ?tted ac-’ 
cording to the invention with means for alter 
ing of a gridbia's on the ampli?er valve, in order 
to compensate the amplitude variation contingent 
on a modi?cation oft the duration of the impulses. 
The apparatus may further be- ?tted with means 
.for altering a grid bias on the discharging valve 
byway of which the capacity is discharged or 
charged, in order to compensate the variation in 
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the impulse interval contingent on the change in _ 
the duration of the impulses. According to vthe 

invention it is preferable to provide a common 
adjusting member for the means by which the 
grid bias on the ampli?er valve or the discharg 

. ing valve, or both, is altered, and for the ad 
justable or variable capacity or inductance or‘ 
both, it being frequently desired to use the appa 
ratus in such a manner that the area of the im 
pulse curve is altered, without the simultaneous 
alteration of the impulse amplitude and the time 
interval between the impulses. -' ' 

The means for removing certain parts of the 
. impulse curve comprise preferably a recti?er ar 
ranged for complete or partial removal of the 
impulse voltages'that exceed a certain constant 
or rhythmically pulsating positive voltage. The 
said means may further comprise a recti?er con 
structed for complete or partial removal of the 
impulse voltages that are lower than a certain 
constant or rhythmically pulsating Jnegative 
voltage. - - 1 4 

One, or both, of the said recti?ers have prefer 
ablymeans for adjustment of the recti?er e?'ect 

» to values between complete recti?cation and the 
recti?cation effect zero. - 

If the given impulses are dipolar, the ?rst men 
tioned means may comprise a recti?er arranged 
for complete or partial recti?cation of either the 
positive or the negative part of the impulse volt 
age, for instance for attaining monopolar im 
pulses or for improving the symmetry 'of the in 
dividual impulses. ' 

The said means or one or more of the recti?ers 
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the invention in which the impulses are gener 
ated, and which contains means for varying their 
duration and time interval. 

Figs. 2, 3 and 4 show various forms of voltage 
curves produced by various adjustments of ‘the 
part of the apparatus that is shown in Fig. 1. 

Fig. 5 is a diagram of a construction of the 
part of the apparatus according to the invention 
that makes it feasible to remove certain parts of 
the voltage curve. - , . 

Figs. 6, 7, 8 and 9 show examples of voltage 
curves for one single impulse, gradually as the 
latter passes through vthe part of the apparatus 
shown in Fig. 5. - ' 

Fig. 10 shows an apparatus for controlling the 
device shown in Fig. 5, and ' 

Figs. 11, 12 and 13’show various manners of 
connection for thearrangement shown in Fig. 5. 
The apparatus shown in Fig. 1 consists of one 

part for the generation of impulses and for the 
control of their mutual time interval, and one 
part for control of the amplitude of the im 
Dulses. ' 

Across the primary winding I l of a transformer 
l2, a glow lamp I0 is connected to the positive 
terminal l3 of a source of voltage and, across an . 
adjustable condenser H, to the negative terminal 
ii of the source of voltage. A pentode valve I6 
is disposed as a variable shunt over the con 
denser H, the plates of the condenser being con 
nected to the cathode l1 and the anode l8, in the 
valve. ,The .controlling grid I3 01' the valve is 
connected to a terminal 20 by way of which 
a rhythmically pulsating voltage may be sup 
plied, if desired. The shielding grid 2| of the 
valve receives a suitable positive voltage in that 
it is connected to a point between a fixed resist 
ance 22 and a variable resistance 23 inserted in 
series, between the terminals l3 and IS. ‘The 
shielding grid 2| is further coupled to the oath 
ode I’? by way of a condenser 24. The intercept 
ing grid 25 of the valve is connected to the oath 
ode I 1. The resistance in the valve l6 may be 
adjusted to various values by an adjustment of 
the sliding contact 26 of the resistance 23. ' 
The secondary winding 21 of the transformer‘ 

I2 is connected to a variable resistance 28 by 
means of which it is feasible ‘to adjustthe value ' 
of the inductance produced by the transformer 
l2, in the circuit of the glow lamp I0. - 
In the construction described, the condenser 

I4 will alternately be charged by way of the glow 
lamp I 0 and discharged by way of the pentode 
valve I6. The varying voltage thus produced on 
the condenser i4 is directed‘across an adjustable 
condenser 29 to the controlling grid 30 of an am 
pli?er valve in the form of a pentode valve 3|. 
In other respects this valve is connected in a simi 
lar manner as the valve IS, with the exception 
that its ‘anode circuit contains an, inductance 32 
which is variable, in that it is shunted with an ad 
justable resistance 33. The shielding-grid‘ resist 
ance is determined by adjustment of a. sliding 

' contact 34. 

76 
The outlet voltage of the‘apparatus is delivered 

byway of the terminals 35 and 36, the former one 
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of which is connected to the anode of the valve 3| 
by way of acondenser 31, while the latter is con-. 
nected to the cathode of the said valve. , 

If the inductance produced by the transformer 
I2 in the circuit of the valve I0 is small, short 

' impulses of the shape shown in Fig. 2‘will occur 
‘g _at the terminals 35 and 36, the duration t of the 
impulses being dependent on the said inductance 
and the capacity of the condenser I4. The time 
interval T between the-impulses depends on the 
resistance in the valve I6, and the amplitude of 
the impulses depends on the ampli?cation pro 
duced in the valve 3|.. The time interval may 
consequently be adjusted by an adjustment of 
the sliding contact 25, and the amplitude by ad 
justment of the sliding contact 34. _ 

If an impulse curve is desired with a greater 
duration t", as shown in‘ Fig. 3, this result may be 
attained by. increasing the. inductance produced 
by the transformer I2, or by increasing the capac 
ity of the condenser I4. At the same time a 
change will be effected in the time interval and the 
amplitude of the impulses. The time interval 
may be reduced to its former value by an adjust 

’ ment of the sliding contact 26. The impulse am 
plitude may be reduced to its former value by 
an adjustment of the sliding contact ,34, or of the 
resistance 33, or of both of these members simul 
taneously.v The maintenance of a constant time. 
interval and a constant amplitude for the im 
pulses may be attained automatically by coupling 
the various members 26, I2, I4, 34 and 33 to one 
common adjusting member. - ‘ 

Fig. 4 shows impulses the‘ voltage curve of 
which is composed ofrectilin'ear parts“ Figs. 3 
and 4 form the extreme cases for the shape of 
the impulse curves,‘ the character of which varies 
within the said curves with the magnitude of the 
impedances, indu'ctances or, capacitances. By the 

> use .of special valves, also concave voltage curves 
may be attained. _ 

If the apparatus is to operate with periodic vari 
ation of the time interval between the impulses 
and of the impulse amplitude, this result may be 
‘attained by supplying a rhythmically pulsating 
voltage to the terminal 20 that is connected to 
the controlling grid I9 in the valve I6 and to a 

I terminal 38 connected to the controlling grid 30 
in the valve 3|. \ I 
The apparatus described may be altered in vari 

ous manners, without the scope of the invention 
being transgressed. The discharging valve will 
thus not necessarily have to be a, glow lamp, but 
may be a so-called gas‘ triode.‘v The condenser I4, 
‘instead of entering in series with the discharging ' 
valve, may be placed in parallel withthe same‘, 

- .in such a manner that the condenser is» not 
‘ charged but discharged by way of the lamp. Fur. 

ther, inductances 39 and 40 of various magnitude 
may be inserted in connection with the trans 
former I2, or instead ofthe same, as shown in Fig. 
1, the said inductances being inserted singly by 
means 'of a throw-over switch' 4|. These- are 
merely a few examples out ofa large number of ‘ 
possiblemodi?cations. ' ' . ‘ _ 

It should be'.noted that an adjustment‘ of the 
condenser 29 will also a?ect the duration‘ of the 

It 
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and I0‘, respectively, to two conductors I05 and 
I06, respectively, the other ends of which are 
connected to outlet ‘terminals I01 and I03, re 
spectively. As far as direct current is ‘concerned, 
the condensers I03 and I04 serve to separate the 
device from the apparatus to which the inlet 
terminals IOI and I02 are connected, and in 
which the impulses are produced. The latter may 
have the shape shown in Fig. 6. ~ Theimpulse is 
dipolar, and consists of a positive part I09 and a 
negative part “0. Between the conductors I05 
and I06, a recti?er is inserted which consists of 
a recti?er valve III, the anode II2 of which is 
connected to the conductor I05 by way of a vari 
able resistance II3 and a condenser Ill, and 
the cathode I I5 of which is connected to the con 
ductor I06 by way of two condensers H16 and II‘! 
disposed in series. The condenser H6 is shunted 
with a portion of a potentiometer I I8, the binding 
posts of the said condenser being connected, re 
spectively, to one end of the potentiometer H8 
and a sliding contact I I9 on the same. The effect 
of the recti?er is, as follows: 
The potentiometer H8 is assumed to be con 

neoted to a source of voltage in such a. manner 
that the free end of the potentiometer H8 has 
a positive potential, relatively to the other ‘end of 
the same. The sliding contact II9 has conse 
quently a potential that is situated between the 
values of the potentials impressed on the ends of 
the potentiometer H0. The condenser‘ H6 is 
charged from the potentiometer to a voltage that 
is determined by the position of the sliding con 
tact II9. Between the conductors I05 and I03 
there is normally‘ no‘. potential difference, but 
whenever an impulse passes the conductor I05‘ 
the following happens: At low._positive voltage 

I values, the anode I I 2‘will not yet be positive, rela 
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tively to the cathode II5, audit will therefore 
repel the electrons emitted from the latter. At 
the moment when the impulse voltage has been 
raised to such a value that the potential of the 
anode II2 becomes zero, relatively to the cathode 
II5, the recti?cation will commence.‘ This recti 
?cation is not complete, i. e. it depends on the 
resistance that is inserted in the circuit, i. e. 
mainly on the magnitude of the resistance I’I3. 
If‘ the latter is gradually reduced, the recti?ca-r 
tion will be more and more perfect. After the 
impulse running along the conductor I05 has 

_ passed the parallel connection formed by the 

65 
of the curve; - 

impulses, in such a‘ manner that this condenser , 
maybe‘ used as a means of adjustment,“ either 
alone or in combination with the adjusting means 
inserted in the circuit of the discharging lamp. 

In the construction shown in Fig. 5, the im 
pulses are supplied by way of two inlet terminals. 

- MI and I02 connected, by way of condensers- I03 
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.manner as the one described-‘above. 

recti?er, it will have the shape‘ shown in Fig. 7. 
The curve drawn with full lines corresponds to 
the variable resistance II3 being cut off entirely, 
while the ?nely drawn‘curve parts ‘I20 and I 2| 
correspond to a portion of the said resistance . 
being inserted, in such a manner that only a par- ' 
tial recti?cation is'e?ected. The horizontal line ' 

. I22 limiting the curve in the direction upward cor 
responds to a complete recti?cation above the 
limit concerned. At any voltage lower than the 
one determined by the line I22, the ‘anode H2 is 
negative, relatively to the cathode I‘I5,_and the 
recti?er has therefore no influence on the shape 

Between, the conductors I05 and W6, another 
recti?er is inserted which .has for its: object to 
cut oif the top of the negativeportion IIO ofthe 
impulse. This recti?er isarranged in the same 

The refer‘ 
ence numerals for the individual parts-‘of the rec 
ti?er are ?tted with index marks ('), but corre 
spond otherwise to the numerals used inthe recti 
iler described above. The only difference between ‘ 
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the two recti?ers consists in that‘they are dis 
posed with opposite polarities, relatively to the 
conductors I05 and I06. - 
The recti?er containing the recti?er-valve II5' ' 

has the same effect on the negative part of the 
impulse running along the conductor I05, as has 
the recti?er containing the recti?er valve I I5, as 
described above, on the positive part of the same 
impulse. When the impulse running along the 
conductor I05 has moved .past the parallel con 
nection formed by the recti?er containing the 
recti?er valve “5', it will have the shape shown 
in Fig. 8, provided that the resistance “3' has 
been cut out, which corresponds to a complete 
recti?cation below the limit concerned. The lower 
part of the negative portion of the impulse curve 
is cut off along the straight line I20’, and the 
position of the said line is determined by the 

. position of the'sliding contact II9’ on the poten 
tiometer “8' which is connected to a source of 
voltage. The variable resistance “3' has such a 
magnitude that the recti?er has no effect on the 
shape of the impulse curve, when the resistance 
is inserted with its full size. The same applies to 
the resistance "'3 and the recti?er belonging 
thereto. 

Finally, a recti?er is inserted between the con- ' 
ductors I05 and I06, which consists of a double 
recti?er valve I32 with two anodes I33 and I34 
and two cathodes I35 and _ I36 which are both 
connected to a sliding contact I3‘I on a potentiom 
eter I36 inserted between the conductors I05 and 
I06. The anodes I33 and I34 are connected each 
to'one end of the potentiometer I38. . 
When the sliding contact I31 is at the end of ' 

the potentiometer -I38 that is connected to the 
conductor I06, the recti?er valve I32 will cause 
a recti?cation of the positive part of an impulse 
running along the conductor I05, the anode I33 
being in that case positive, relatively to the‘ oath 
odes I35 and I36. If the sliding contact I31 is at 
‘the end of the potentiometer I38 that is connected 
to the conductor I05, the recti?er valve I32 will 
cause a recti?cation of the negative part of an. 
impulse running along the conductor I05. the 
anode I34 being in that case positive, relatively to 
the cathodes I35 and I36. In the last mentioned 
case, the impulse running along the conductor 
I05 has the shape shown in Fig. 9. The impulse 
I23 shown here is rectangulan-pr mainly rectan 
gular, and monopolar. By means of the sliding 
contact I 31, the rectifying effect on the two'im 
pulse parts may be adjusted. The potentiometer 
I38 is of such a size that it does not act as any 
appreciable loading for the impulse voltages oc 
curring on its binding posts. 7 
last described recti?er the symmetry of'the\_two 
parts of the impulse curve may be improved, or 
the positive or the negative part-of the impulse 
curve-may be removed completely. ' 
Impulses with the desired curve shape may be 

delivered at the outlet terminals I01 and I06. 
The invention is not limited to the shape of im 
pulses shown in Fig. 6, although this is the formv 
of impulses that is mainly used. I _ 
The impulses are generally emitted automati 

' cally in succession with a mutual time interval 
that is longer than the duration of each individual 
impulse. The‘ apparatus forproducing the. im 
pulses may further be constructed in such a man-_ 
ner that the time interval between, and the am 
plitude of. the impulses is automatically varied 
periodically, at a relatively slow cadence. In that 
case, corresponding parts of the individual im 
pulse curves are preferably cut oil. This may be 

1 

Bymeans of this ‘ 
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e?ectecl, instead of by placing a constant yon-age 
- on the potentiometers I IBand I I8’, by impressing 
on the same a voltage varying in the same man 
ner as the time interval between the individual 
impulses and/or the amplitude of the same. In 
this manner a series of impulses on the terminals 
I01 and I08 will be attained, the curve shapes of_ 
the same being similar and depending on the 
position of the sliding contacts H9 and “9'. 
In the arrangement shown in Fig. 5, three rec 

'ti?ers with special couplings are used, but the 
number of recti?ers may be varied as desired, and 
the individual couplings may be modi?ed in a 
suitable manner, when special surve shapes are 
desired, or other curve shapes than those shown 

, on the drawing. 
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Fig. 10 shows an apparatus intended to replace 
the elements of Fig. 5 shown in the dotted box 
II 8a for producing the controlling voltages im 
pressed, as mentioned above, on the potentiom 
eters H8 and H8’, when‘ the time intervals and 
amplitude of the impulses vary automatically. 
The apparatus contains a pentode valve I40 with 
an anode I“, an intercepting grid I42, a shielding 
grid I43, a controlling grid I44 and a cathode I45. 
The anode I4I receives a positive‘voltage by way 
.of a resistance‘ I46 connected to a binding post 

I4'I_ which in its turn is connected to the positive 
terminal of a source of voltage, the negative termi 
nal of which is connected to a binding post I48. 
The intercepting grid I42 is connected to the 
cathode I45. The shielding grid I43 receives a 
positive voltage across a-resistance I49, and is 
coupled to the binding post I48 by way of a con 
denser I50. Between the shielding grid I43 and 
the ‘binding post I48, a. resistance I5I is further 
inserted. Across four potentiometers, the cathode v 
I45 is connected to the binding post I48. Twov of , 
these potentiometers are the potentiometers H8 
and I I0’ shown in Fig. 5 with sliding contacts I I9 
and “3', respectively. The other potentiometers 
I28 and I52 having the sliding contacts I29 and 
I53, respectively, may be used, provided that the 
arrangement shown in Fig. 5 contains still two 
recti?er circuits to be controlled in the above 
mentionedmanner. The potentiometers H0 and 
“8', I20 and I52 are shunted with a condenser, 
I54. The grid I44 receives a voltage varying in 
the same manner as the time interval and ampli 
tude of the impulses. Between the anode MI and 

. the-binding post I48, a variable resistance I55 is 

55 

disposed, which is adjusted in such a manner that _ 
the valve I40 is currentless, when the voltage im 
pressed on the grid I44 has its minimum value. 

Figs. 11, 12 and 13 show various manners of 
. . connection for the arrangement shown in Fig. 5. 
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Fig. 11 shows‘an outlet transformer in the ap 
paratus for producing the electric impulses. The 
primary winding ‘of the transformer is marked. 
I56. The impulses are delivered by‘ way of a 
secondary winding I51. The device is connected 
to a special winding I50 on the transformer. The 
winding I58 acts as a. short-circuit for the not . 
desired parts of the impulse curve, while the 
winding I5‘I acts as a generator for impulses with 
the desired curve shape. In this manner a reli 
able separation, as far as direct current is con 
cerned, is attained between the outlet circuit of 
the impulses from the other parts of the appara 
tus. ' The device, however, may also be connected 
in parallel to the primary winding of an ordinary 
outlet ‘transformer in the part ‘of the‘ apparatus 
that serves to ‘generate the impulses, the latter 
being delivered by way of the secondary winding 
of the transformer. ' - ' 
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Fig. 12 shows a choking coil I59 inserted in the 

outlet circuit of the apparatus for generating the 
impulses. The inlet terminals l0! and I02 for 
the device shown in Fig. 5 are connected each to 
one end of the choking coil I59. " 

Fig. 13 shows a resistance I60 inserted in the 
outlet circuit‘of the apparatus, by way of which 
resistance the device shown in Fig. 5 is con 
nected. In the two latter cases, the ‘desired im 
pulses are delivered by way of the outlet termi 
nals I01 and I08 of the device. 

If the outlet circuit of theapparatus is resist 
ance-coupled, as shown in Fig. 13, the device may 
be inserted at another point that is situated near 
er to the inlet circuit for the ampli?er situated 
in front thereof. ' 

Instead of the potentiometers H8 and H8’ in 
connection with the condensers H6 and I I6’, re 
spectively, batteries of suitablessizes may be in 
serted between the cathodes _H5 and H5’, re 
spectively, and the condensers H1 and VI l1’, re 

- spectively. 
The arrangement according to the invention 

may be modi?ed in many manners, without the 
scope of the invention being exceeded; There 
may thus be generated impulses with pointed 

5 

are used for the production of what is called, in 
physiology, single contractions for diognostic pur 
poses, or for treatment of muscles requiring an 
especially lenient treatment. Sections may also 
be used in sensitive measurements with the use 
of high frequency. ' ' 
Having thus described our invention, what we 

’ claim is: 
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1. Apparatus for the treatment of nerves and _ 
muscles comprising means having a pair of out 
put terminals for producing at said output ter 
minals a succession of electric impulses having 
positive and negative cycles, the duration of said 
impulses being shorter than the time interval 
between two successive impulses, ' adjustable 
means for controlling the amplitude of said im 
pulses and for varying the time interval between 
said individual impulses, means constituting a 
source of rhythmically pulsating potential to be 
impressed upon said last, named means, means 
for altering the area and shape of the impulse 

, curve comprising a ?rst recti?er connected to 

curve shapes and impulses the curve area of ’ 
which is sections of given impulse curves. 

, The pointed curve shape, the lower part of 
which may be cut off may be used for treatment 
of healthy muscles, in order to prevent the same 
from degenerating, in the case of the correspond 
ing nerve or nerves'being temporarily or for a 
longer . period set out of _function. Sectional 
curves are used as measuring. curves, but they 
may also be used in series ‘and with adjustable 
time interval. The sectional curves may further 
be used for sensitive actuation for measurement 
_of sensibility disturbances and for actuation of 
cordial muscles. Pointed curves and curves with 

for training of muscles, 
all depending on the physiological state of the 
same. Sections in the shape of single impulses 
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said output terminals and adjustable to remove ' 
portions of the positive cycles of the impulse volt 

‘ ages greater than a. predetermined positive volt 
age, a second recti?er connected to said output 
terminals and adjustable‘ to remove portions of 
the negative cycles of the impulse voltages great 
er than a predetermined negative voltage, a re 
sistor having an adjustable tap and connected 
across‘ said output terminals, and a full wave 
recti?er having two anodes connected to said 
output terminals respectively and cathodemeans 
connected to said adjustable tap. 

2. Apparatus as claimed in claim 1, including 
an external source of voltage, means for adjust 
ably connecting said external source in series with 
said ?rst and second rectiflers across said output 
terminals, and means for periodically varying the 
magnitude of the voltage of said external source. 
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