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The ballistocardiagrapl, being a valuable (1).21”'105U1 tool, is being widely i ﬁrodvc d inte cardiovascula
elinics,

There are at present two types of apparatus, in which the ballistocdrc uoaux : is Tecerdad indi
Lls. respectively, Of the indirect the most commm are Statr's high fc: acy tad
) v tmm, critically, damped [2]. These can record o‘u\ two param
Jestnerting, Uhe thisd — acceleration —not being recorded,

Fig. 1. General view of the ballistocardiogram recording setup,
Description in text. :

The indirect ballistocardiographs are easily calibrated accurately, which is nndoubtedly one of their ad-
vantages. But they have also disadvantages, mainly their being cumbrous.

The direct ballistocardiograph was introduced to clinical practice later, Of the very numerous types,
Smith's [3] direct ballistocardiograph transducer has been most used, this recording all three p Tameters simul-

taneously. Thisisachievedby integrating and differentiating the electromagnetic. tansducer ontput electroni-
cally, the wansducer sensing the velocity.
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A major disadvantage of the direct niethod s the difficulty or npossibitity ol calibration, as Kazmeler
and Schild state. So in analyzing and evaluating the ballistocardiograrus only the qualitative aspects are usually
considered,

For recordings to be satlsfactory the natural frequency of the platform or transducer must be higher than
that of the body, if distortion due to resonance and beats Is to be avolded, Starr's table has a satisfactory fre-
quency characteristic but has a second degree of motlonal freedom, which may affect the curve shapes,

The direct transducers also have this second degree of freedom. Also the vartous transducers vary in
weight and in envelope elasticity, which Introduces add{tional factors Into the determination of the frequency
characteristics of the transducer plus patient system,

- Our ballfstocardiograph (Fig. 1) Is in essence an
, velocity attempt to combine the advantages of the indirect

EMW -UMMJ/V/ ' : mechanical recording system with Smith® direct balli-
523””" stocardiograph., The mechanlcal system Is based on the
. “free-bob pendulum principle, giving a high natural fre-
Acg— Dis quency and stmultancously minimizing the second de-

e gree of freedom, The pendulum system ls convenient

' T InF also in belng easily calibrated, '

v The mechanical system is comprised of the fol-

i .
Fig. 2. Circuit of the integrating and d[ffercntlat- lowlng parts:

ing device. The angle-iron frame and stand (1) fixed on a
Description in text, solid couchi. The bob frame (2) is also of angle-iron,
the upper cross-bar being freely supported in ball-bear-
ings fixed to the brackets (3) in the stand. The lower cross=bar carries two shaped rests for the lower parts of
the patient's legs, {4). The stand carrtes two vertical adjustment screws (5) attached .to the bob frame to ad-
Just the frame relative to the couch (for leg thickness).

“The sides of the stand carry catches (6) to retaln the bob frame in the central position. These can also
be used for calibratfon purposes (the catches-have gaps within which thie fraine can be moved over a strictly
* defined range). The baliistocardiograms can then be callbrated by adjusting the sensidvity.

: The, clcurical clrcuit comprises a magnet attached to the lower cross-bar in the bob-frame by the brass
rod (7) and a coll (8) of 100,000 turus of copper wire 0,08 mm tn diameter.- The coll, héing fixed to stand, can
be adjusted vertically by the screw (9) to follow the hob framie, so the magnet moves freely within the cofl; -
the capncitors and resistors (10) for differentiating and integrating the signal (Fig. 2) are mounted in the upper
“part of the stand, '

This ballistocardiograph is slimple to build, portable aud cheap,

SUMMARY

A new model of ballistocardiograph was suggested, in which the advantage of the mechantcal system of
indlrect recording s used in:conjuction with the principle of direct ballistocardiography according to Smith's
micthod. The mechantcal system of this apparatis-Is designed by the principle of a pendulum with a free pen=
dant. This provides high frequency of oscillations of the apparatus and shinultancously it causes the second de-
grcé of free movement to comie down to a mladmunm. The systemn of pendulum fs, likewise, convenient since
At Is ¢astly caltbrated. '

The ballistocardiograph which is proposed is easily handled, portable and inexpensive.
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