
ME TH ODS 

A.N APP, \R. . '~TU.~ FOR R E C O R D [ N G  B, tLI .  I S T O C A R D I O G R A M  D I S P L A C E M i : . 2 ; i  

R A T E S  A N D  ACCEL~,;P. A T f O  S 

G , - E  T s i n t s a d z . e  

From the H Therapeu t i c  Clizfic, TbiHs Postgr?tdu:ite b.'..cL}i[':~l Insist :re, Dirccro- of C.i.i:'h:: 
D r . L .  ! .  Andzhapayidzc 

(Received January-28,.  1957. Prcseuted.  by V.  V. Parin; Mc~]:ber of * "- :'~ ' ..... L~<: Ac...t..c:IG of 
bledicat  Sciences of the USSR) 

The ball is tocardio~gaph,  being a, ,,aluable. <,tae.osu' ",,,, ' "~.: /ool ,:is being ',,,/<}el.;'. inr.rodt!ce:i i~.to car~llo,'ascv!at 
e ; ' .  l lC . : .  

T!Jere are at presen~ two t y p e s o f  apparatus-, in which the ba:l!istocxrdio~an~. _ },.,e,~,r~;~, ~ . . . . . .  ; : ,~',~,~.~ '~ . . . .  ,';.~,. a~?.. 
d i rec t ly ,  res~3ecth:el)'. Of the indi:rcct t~he most c o m m e n  arc. btar~., high fre,auc::cv taL,!~: 1', ~ a-.:  . . . . . . . . .  

. . .  . , 

io>' fi.e<?<ei~cy t~ I.,ie, c r i t fca t ly  da~nped [2]. Tkese can record only two parameters .of  th L :::5 r: v~.i,, ; : i  ~ :'.: 
, : ,  "' :: ,: -' : _,:~ ~, z, e tb i rd - a cce ie ra t ion  - n o t  being recorded .  

Fig. i .  General  view of the bal l is tocardiogram r e c o - 2 ~  ~etup. 
Description in text .  

The  indi rec t  bal l is tocardiographs are eas i ly  ca l ib ra ted  accuratelY,  which is v~ctotibtedly one o[ r~cir ad-  
vantages .  But they have also disadvantages, mainly their be ing  cumbr0us .  

The  direct  ba l i i s tocardiograph was in t roduced to c l in ica l  p rac t i ce  later.  Of th 9 very numerot}s types,  
Smith ' s  [3] d i rec t  bal l i s tocardiograph transducer has been most  u~ed, this  recordi:lc ali t h r e e  oaramcters  s i m u l -  
taneously .  This is ach ieved  by in tegra t ing and dif ferent ia t ing the e l e c t r o m a ~ e t i c  tr;~nsducer 0'.,\put e l e c ~ o n i -  
t a l l y ,  the transducer sensing the velocity. 
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A major disadvantage of the direct method is the difficulty or lltiposstblllty ol calibration, as- Kazmeler 
and Sehlld state. So In analyzing and evaluating the balllst0cardtograrus only the qualitative aspects ate usuali), 
comldered. 

For recordings to be satisfactory the natural frequency of the platform or transducer must be higher than 
that of the body,.if distortion due to resonance and beau Is tO be avoided. 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 various transducers vary in 
weight and tn envelope elasticity, which lntroduces add|tlonal factors Into rile determination of the frequency 
characteristics of the transduce r plus patient system, 

..lJ/aar 
�9 ~ 

Fig. 2. Circuit of the Integrating and differentiat- 
Ing device. 
Description In text, 

Our balllstocardtograph (Fig. 1) is In essence an 
attempt to combine tim advantages of tile Indirect 
mechanical recording system with Smith's direct baili- 
stocardiograph. The nlechanlcal system Is bascd on rite 
free-bob penduhtm principle, givhlg a high natural fre- 
quency and simultaneously Inlnlmlzing the secolld de- 
gree of freedom. The pendulunl system Is convenient 
also in being easily calibrated. 

The mechanical system Is comprised of the fol- 
lowing parts: 

The angle'lron frame and stand (1) fixed on a 
solid couch. The bob frame (2) Is also of angle-iron, 
the upper cross-bar being freely ~upported tn ball-bear- 

Ings fixed to tile brackets (3) In the stand. The lower crossZbar carries two shaped rests for file lower parts of 
the patient% legs, (4). The stand �9 two vertical adjustment screws (5) attached.to the bob frame to ad- 
Just rile frame relative to the couch (for leg thickness). 

The  sides of the stand carry catches (G) to retain tile bob frame In the central positiOn. These can also 
be 0sed for calibration purposes (file catclles have gaps within which tli# frame call be IIloVcd over a strictly 
defined range)~ The balltstocardiograms call then be calibrated by adJttsting rite sensitivity. 

The electrical circuit comprises a magnet attached tO the lower cross-bar in the bob-frame by the brass 
rod.(7) and a cot! (8) of 100,000 tur.s of copper wtre 0.08 mm hi diarnetcr. The Coil, being fixed to stand; can 
be adj,,~tcd Vtfrticaily by the  screw (9) to follow tlic bob frame, so the nlagnct movt~s freely wlt]liit the coil;- 
file capacitors and resistors (10) for diffcrcntiathtg and integrating the slgual (Fig. 2) ate intrusted in rile upper 
part of the stand. 

This balllstocardtograpli Is simple to build, portable attd cheap. 

SUMMARY 

A new model of ballistocardiograph was suggested~ ill which tile advantage of rite mechanical system of 
lndlrectrec0rding Is used lnconJuctiou with tile principle o f  direct balllstocardiography according to Smith's 
niethod. The niechanlcal system of this apparatus-Is designed by the prhtciple of a pendulum with a free pen- 
dam; This provides high frequency of oscillations of the apparatus and shnultancously It causes the sccond de- 
gree of free movenmnt to come down to a mlulmnm. The system of pendulunt Is, likewise. Convenient slltcc 
tt  Is easily calibrated; 

The balllstocardlograph whlcli Is proposed IS easily handled, portable and Inexpensive. 

LITERATURE CITED 

[1] F, Kazmeier and W. Z. Schlld, Krelslaufforsch.0 1954, Bd, 44, S, 610-614. 

[2] L L. Nlckcrson and H. I .  Ctlr~is. Am. !. Physiol I, 1944, v. 142, pp. 1-1l.  

[3] J. E. Smith and S. Bryan, Am. Heart L ,  t953, v. 45, pp. '/15-'/24. 

[4] I. l. Starr, A. J. Rawson, t i .A .  Schrocdcr and N. R. 10scph , Am, I. Physiol., 1939, v. 127, pp. 1-28. 

ll.,-- 


