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ABSTRACT: An apparatus is provided for controlled inhibi-
tion of the central nervous system of humans and animals,
mostly for electronarcosis. The apparatus comprises a pair of
electrodes adapted for controlled application of current to a
patient and at least two alternators coupled to the electrodes
and adapted for generating different frequency currents capa-
ble of applying interferential currents to the patient. Each al-
ternator has a respective voltage amplifier and power amplifi-
er and a power supply unit is provided for the alternators.
Connected to the outputs of the voltage amplifiers is an elec-
tromechanically operated current regulator for controlling the
degree and intensity of the inhibition applied to the electrodes
and thus to the central nervous system.
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APPARATUS FOR CONTROLLED INHIBITION OF THE
CENTRAL NERVOUS SYSTEM IN MAN OR ANIMAL,
MOSTLY FOR ELECTRONARCOSIS

The present invention relates generally to electrically-
operated medical apparatus and equipment used in anesthes-
iological practice and more particularly to apparatus for a
controlled inhibition of the central nervous system both in
man and in animals mostly for electronarcosis.

Known in the art is apparatus for a controlled inhibition of
the central nervous system used for example in electronarcosis
are now employed in medical practice, said apparatus operat-
ing by virtue of the effect of electric current on the human or
animal’s organism, i.e., interferential current, which current is
generated by an alternator of sinusoidal current at a frequency
of from 700 to 1,500 c.p.s.

However, when applying electronarcosis with the aforesaid
apparatus, current flowing through the superficial tissues of
the patient in the place of application of electrodes, is liable to
inflict pain and cause a considerable drift in haemodynamical
indications which limits the application of said apparatus to
the framework of an experiment, and precluding its use in
clinical practice.

Attempts have likewise been made as an experiment to ef-
fect a controlled inhibition of the central nervous system of
the human organism by means of interferential currents which
attempts have yielded good results, on which account necessi-
ty has arisen in the development of an apparatus making use of
said interferential currents.

It is a primary object of the present invention to eliminate
the disadvantages mentioned above.

It is a specific and particular object of the present invention
to provide an apparatus for a controlled inhibition of the cen-
tral nervous system in man or animal, principally for elec-
tronarcosis, by way of effecting the patient’s organism with in-
terferential currents, said apparatus making it possible to ob-
tain current at a frequency suitable for applying electronarco-
sis not within the apparatus itself but directly inside the object
to be treated.

Said object is accomplished, according to the invention, due
to the fact that the apparatus for a controlled inhibition of the
central nervous system in man or animal, mostly for elec-
tronarcosis, by means of interferential currents affecting the
patient’s organism, comprises at least two alternators con-
nected to the power supply unit, each of said alternators being
provided with a voltage amplifier and a power amplifier, and
an electromechanically operated current regulator connected
at the outputs of said voltage amplifiers to control the degree
and intensity of the inhibition applied.

The aforesaid electromechanically operated current regula-
tor may be made in effect as at least two operatively intercon-
nected potentiometers capable of being controlled either
simultaneously or separately, each of said potentiometers
being connected at the output of the voltage amplifier of the
respective alternator. To precheck the possible degree or in-
tensity of the inhibition applied, an electrically equivalent
mockup of the patient’s head is connected at the output of
each of said power amplifiers through a changeover switch.

Furthermore, it is practicable that the power supply unit in-
corporate a device capable of voltage stabilizing and protect-
ing the apparatus against short circuiting.

A main advantageous feature of the herein-disclosed ap-
paratus resides in the fact that its operation involves currents
which are much less of a irritant to the skin and tissues in ner-
vous receptors and lying immediately under the applied elec-
trodes, as compared to the pulses arising from said currents in
the bulk of tissues.

Furthermore, the electromechanically operated regulator
provided for in the apparatus helps maintain the equality of
current flowing through the object treated both during the
static operation and with the intensity of inhibiting action
being stepped up as required making it possible to prevent a
considerable decrease of the interferential current amplitude
which inevitably occurs when the equality of currents is
disturbed.
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Moreover, the maintenance of the equality of current flow-
ing through the object treated is a necessary condition for en-
suring smooth regulation, making it possible to prevent con-
vulsive contraction of muscles and even occasional spasms of
the patient’s muscles, and other undesirable phenomena due
to the irritant effect of current.

In order that the invention may be clearly understood and
readily carried into effect the same will now become apparent
from a consideration of a more full description of the ap-
paratus for a controlled inhibition of the nervous system in
man or animal, read in connection with and by the aid of the
accompanying drawings, wherein:

FIG. 1 is a schematic circuit diagram of the apparatus as dis-
closed in the present invention; and

FIG. 2 is a skeleton diagram of the electromechanically
operated current regulator employed by the apparatus of FIG.
1.

As can be particularly evident from FIG. 1, the apparatus
disclosed herein comprises two mutually-independent alterna-
tors based upon transistors 1, 2, 3 and 4, voltage amplifiers
connected respectively to said alternators and using
transistors § and 6, correspondingly, and power amplifiers, in-
corporating input transformers 7 and 8, transistors 9, 10, 11
and 12, and output transformers 13 and 14, respectively.

The output transformers 13 and 14 can be connected via a
changeover switch 15 either to electrodes 16 applied to the
patient or to mockup electrical equivalents thereof made as
resistors 17 and 18 serving to precheck an attainable degree
and intensity of the inhibition applied to the central nervous
system of the patient being treated.

Provided at the output of each of the voltage amplifiers are
operatively-interconnected potentiometers 19 and 20 which
constitute part of the electromechanically-operated current
regulator. The latter effects a synchronous and reasonably
smooth regulation of the currents delivered from the voltage
amplifiers and, apart from this, allows an individual and
separate current regulation in each of said voltage amplifiers.

As it can be seen from FIG. 2, said electromechanically-
operated current regulator comprises a motion screw 21,
whereby a crossmember 22 is free to travel, said crossmember
carrying contact springs 23 which are in contact with bus bars
24 and resistors 25. The contact springs 23, bus bars 24 and
resistors 25 all are component parts of the aforesaid poten-
tiometers 19 and 20. When separately regulating the current
in the voltage amplifiers, the resistors 25 are caused to travel
by the motion screws 26, for which purpose provision is made
at the ends of the motion screws 21 and 26 for handwheels 27
and 28, respectively.

The power supply units of the alternators comprise a power
transformer 29 (FIG. 1), a rectifier 30, a voltage stabilizing
device based upon transistors 31, 32 and upon a silicon volt-
age stabilizing tube (stabilitron) 33, and a changeover switch
34, whereby the apparatus can be power-supplied both from
an AC network and from storage batteries.

According to the invention the apparatus for a controlled
inhibition of the nervous system operates as follows.

Mains voltage (127 or 220 volts) is fed via the changeover
switch 35 to the primary winding of the power transformer 29,
whereas a low voltage stepped-down to a necessary mag-
nitude, is delivered from the secondary winding thereof to im-
press upon the rectifier 30. Next the rectified voltage is fil-
tered and stabilized by means of the transistors 31, 32 and the
voltage stabilizing tube 33 and is delivered to the alternators.
Part of the voltage amplified by the transistors 1, 2, 3, and 4 is
fed through a phasing circuit composed of resistors 36, 37, 38,
39 and capacitors 40, 41, 42, 43, 44, 45, to impress upon the
bases of the transistors 1 and 2. As a result, electrical oscilla-
tions are induced in both of the alternators at a frequency de-
pendent on the parameters of said phasing circuit, said
frequency being alterable within a certain range through the
use of the variable resistors 36 and 37.

The voltage generated by the alternators is then magnified
by the voltage amplifiers and is fed via the electromechani-
cally-operated current regulator to the power amplifiers, the
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magnitude of the currents produced by the alternators being
checked by means of milliammeters 46 and 47.

In the event the electrodes 16 become short-circuited, the
voltage stabilizing device in the power supply unit stops feed-

ing the alternators with voltage which results in a drop of 5

generation so that the apparatus is protected against possible
damage and the patient is prevented from burns.

To check the voltage effective across the electrodes 16 and
the output of the power supply unit, a voltmeter 48 is provided
connectable to the aforesaid circuits via a changeover switch
49.

The apparatus described hereinabove can be utilized not
only for applying electronarcosis but also in some other fields
of medical practice such as treatment of neuromuscular
system with interferential currents, effecting the ‘elec-
trosleep’ therapy procedures, and the like.

What is claimed is:

1. Apparatus for controlled inhibition of the central nervous
system of human or animal patients mostly for electronarcosis,
said apparatus comprising: a pair of electrodes adapted for
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controlled application of current to a patient; at least two al-
ternators coupled to the electrodes and adapted for generating
current different in frequency and capable of affecting the pa-
tient’s organism with interferential currents such that the cur-
rent passing through the patient corresponds in frequency to
the difference of the frequencies of said alternators; a voltage
amplifier and power amplifier connected between each said
alternator and said electrodes; a power supply unit for said al-
ternators; electromechanically-operated regulator means con-
nected to said alternators through the intermediary of said
voltage amplifiers respectively for simultaneous, synchronous
or separate selective control of the current passing through
the patient, wherein said electromechanically operated cur-
rent regulator means comprises at least two operatively as-
sociated potentiometers, each connected to one of each of
said alternators through the intermediary of said voltage am-
plifiers respectively, and means for selectively regulating the
potentiometers either separately or simultaneously.
* * % * *



