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The functions of excitation and conduction of the cardiac muscle may be assessed very accurately and 
fully from the electrocardiogram; assessment of lhe contractile function of the heart muscle, characterized by 
the strength and volume of the systolic contractions, is much more difficult in clinical practice. The electro- 
eardiographie findings are only of indirect significance in this direction; rJ~e ballistocardiogram gives more direct 
information. Some information on the pulsation of the heart and the great vessels is given by roentgenokymography, 
but the results of this form of examination are hardly comparable with those of electro- abd ballistocardiography. 
In the estimation of the functional state of the heart, the determination of the mechanical aspect of its activity 
thus remains the most difficult problem, and this calls for further improvements in technique. 

One way of obtaining more direct information about the character of the cardiac contractions is to study 
the changes caused by these contractions in an external electric field applied to the thoracic region. Depending 
on the frequency of oscillation of the current of an electric field applied to the part of the body under study, 
changes in the volume of the organs situated in this part will be reflected by various physical indices. If a direct 
current is used, for instance, the pulse changes in the volume of the thoracic organs may be recorded as changes 
in the ohmic resistance together with the polarization capacity [7], The use of an audiofrequency current [6] or 
especially a current of a frequency of the order of hundreds of kc [2] reduces the value of the polarization capacity 
factor and enables the results obtained to be regarded basically as changes in electrical conductivity [3, 4]. With 
a further increase in the frequency of the electric field, especatlty when ultrahigh frequencies are reached (of 
the order of hundreds of Me), capacit ive conduction of current becomes possible, without having the electrode 
in contact with the body; in t~is case the pulsations of  the thoracic organs are recorded as changes in the dielectric 
constant of the condenser formed by the electrode plates [5. 81 Such a dielectrogram car /give  a very direct 
representation of the fluctuations in the volume of the heart and great vessels, the degree of their filling with 
blood and emptyln~ and also of other characteristics of the mechanical  aspect of cardiac activity. 

For the combined investigation of the functional state of the heart, we constructed an apparatus which 
enables parallel recordings of the dielectrocardlogram, ballistocardiogram,and electrocardiogram to be made. 
All working parts of the apparatus are fixed to a chair in which the patient sits in a natural position (Fig. 1). On 
the arms of this polycardiographic chair are cushions (t)  soaked in physiological satiric, on which the forearms 
are fixed, for the leads of  the electrocardiogram. In the seat of the chair is mounted a system of piezoeAectrie 
pick-ups (2) for recording the baIlistocardiogram, as suggested by A. V. Bestugin and his coworkers [11 The 
electrocardiogram and ballistocardiogram can be recorded jointly in one recording channct by the method 
suggested by these authors. 

The dielectrographic system (3) is assembled in accordance with the scheme otttlined in Fig. 2. The system 
consists of a short, wave generator with a circuit connected inductively to it, the condenser of which acts as a 
pick-up. This condenser (4) consists of two metal  plates fixed to the inside of the arms and the back of the chair. 
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so that they surround the patient's chest on two sides 
(see Figs. t and 2). Individual differences between 
patients examined require that the generator be 
tuned every- t ime by means of a variable condenser 
(8)., This tuning is done while the patient breathes 
quietly, to a position at which the amplitude of the 
respiratory oscillations of the current of the generator 
observed on the microammeter  (6) is maximal.  
Additional control with a variable resistor (7) enables 
the optimal conditions for the working of the lamp 
to be selected, by varying the anode voltage. 

When the dielectrocardigram is r o b e  recorded 
in conjunction with the bal l is to-and electrocardio- 

grams;  the necessary Conditions for the recording of 
the latter are first chosen, after which the generator 
circuit is tuned to the maximum amplitude of the 
respiratory osqillations of the current. When the 

Fig. I. General view of the polycardiograph chair, optimum position has been found, the patient is 
asked to hold the breath in mid-inspiration and the 
recording is taken. A suitable recording system is 

a two-ehanneI electrocardiograph, which is easi!y assembled from two type EKP apparatuses. 
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Fig. 2 .  Scheme of the dielectrog!aphic pa~t of the apparatus 

The dielectrocardiogram consists of a combination of  oscillations, reflecting the variations in the volume 
of the heart and of the great vessels during each cyc le  of  cardiac contractions. 

Fig. 3 shows the ratio between these oscillations and those of the ballistocardiogram to the waves of the 
electrocardiogram. A fall in the curve indicates a decrease in the volume as the result of the systolic expulsion 
of blood from the ventricles, which begins at the point 1 on the curve. At point 2 the decrease in the volume 
of the ventricles ts compensated by an influx of blood into the atrium and by displacement of  the heart. Point 
3 corresponds to the end of ventricular systole and the beginning of the pause. During the pause the heart is fill- 
ing with blood: quickly at first (to point 4) and then with small  changes in volume. 

The dielectrocardiogram shows considerable changes both in connection with the varying functional state 
of the normal heart and in different pathological conditions. Some examples of dielectrocardiograrns of patients 
are shown in Fig. 3. 

S U M M A R Y  

The author describes the constrtmtion of an apparatus for combined dielectro-ballisto- and electrocardio- 
graphy. The dielectrocardiogram reflects the pulsations of the heart and of the large blood vessels as changes 
of the dielectric constant in the condenser formed by metal plates between which the person under observation 
is sitting. Samples of recordings obtained in disturbances of  the cardiac activity are presented. 
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Fig. 3, Recordings of the dielectrocardiogram with the electrocardiogram 
(I) and the ballistocardiogram with the electrocardiogram (II). A)Patient 
A, L., aged 26 years, neurasthenia; 13) patient ~L P., aged 28 years, mitral 
incompetence; C) patient No Sh., aged 39 years, stage II hypertension. 
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