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Sphygmographs with mechanical or pneumatic systems for recording the pulse (for examplej the Jacquet, 
Mare),, and Frank sphygmographs) are applicable only to relatively large arteries, such as the carotid or radial. 
A shortcoming of these lnaruments is the necessity of maintaining a strictly horizontal position of the am~, and of  
avoiding movement.  

We have designed a counter, which allows of the recording of the pulse in a finger or in the ear lobe, In any 
position of the hand, and witlfout the need to apply the instrument to any particular skin surface. By attaching the 
counter to the lobe of the ear we were able to record the pulse not only at rest, but also during certain kinds of  mus- 
cular activity, such as on a bicycle ergometer, or during static work. 

We used piezo-elements, which are widely applied in radiotechnlcs, in the receiving part of our Instrument. 
The piezo-element transforms tl)e mechanical oscillations due to the pul~ beat into potential oscillations, by means 
of the piezo-electrlc effect. By connecting the p iezo cell to an amplifier these oscillations are magnified, atfl can 
be registered by means of  an electromagnetic walter on paper. 

The counter consists of  a light brass frame, to which is attached the picze-cell ,  fixed on a Plexig|as s~pport 
(Fig. 1). The piezo-cel l  is in the shape of a square i~ith E5 mm sides. At two diagonals of this square arc slnalt lugs 
carrying clips which fix the cell to the counter: the electric leads aze also connected to these lugs; this arrangement 
permits of the ready replacement of the cell. in case of need. 

Fig, 1. P |ezo-coumcr foi recording tile pul,~ in file vessels of thc finger. 
A) General view; B) working position. 
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Fig. 2. Piezo-counter  for recording the .pul ,e  in the ea r  lobe.  
A General view; B) working position. 

Fig. ,q. Recording of pulse of the vessels of the finger (A) and of the 
ca~ lobe (B), 

Time marker: 1 sccoud. 

The p tezo-ce l l  was made of a plate of Rochelle salt, held in a cel luloid container.  To ol~e corner of the 
cell ,  marked with a dot, is fixed a small  disc of t~lexiglas (thicI<t~ess 3 ram, d iameter  ~/ram). Any movements  
of the disc are readily transmitted by the flexible envelope to the Rochelle salt plate .  In addition to the cell ,  a 
broad curved strip is fixed to the frame, covered on its concave surface with a layer  of  soft rubber. This pressure 
strip is in loose contact  with a screw, which passes through a mtt fixed to the frame. By turning the screw, the pres- 
sure strip can be lowered or raised over the p iezo-ce l l ;  the counter can thus be adjusted to fillgers O f various th ick-  
nesses, and the screw allows of the regulation of the pressure exerted by the fit~ger tip on the disc. The instrument 
is placed on the second or third phalanx of a finger (or toe), with the pressure s~rip on its dorsal surface, and the 
ball  of tim fiuger pressing "on the disc. The leads from under the clips of the counter connect the p iezo-ee t l  to tim 
input of the amplif ier .  

The meta l l i c  parts of the instrnment aregrounded in order to obviate any possible interference from the a l te r -  
hating current. Theground lead is ustmlly eutwincd with the other leads to the amplif ier ,  with the casing of which 
it is connected, or grounded in tl~e usual way. 

Movements of the finger sholfld be avoided duriJ~g recordi~g, and the counter should not be sitakel L as ibis 
leads lo inoccurate readtt~gs, 
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P l e z o - C o u n t e r  f o r  t h e  L o b e  o f  t h e  Ea r  

The piezo-connter for the car lobe also includes a ,square piezo-ccll,~-fixed to the counter by means of clip*. 

In addltlor~, it has a light aluminum C-shaped attachment, dlameter 20 ram, nt one end of  which Is a nut. 
through which passes a screw, wldch Is in loose connection with a pressure disc (diameter 8-10 ram). tile external 
surface of which Is lined with soft rubber. The other end of the attachmeut is rigidly fixed to a T - ~ a p e d  piece of  
Plcx|glas, tlm upper cad of  whfch is attached to the piczo-cel l ;  the center of the prostate disc is directly opposite 
the ccuter of  the Plexiglas disc attached to the comer of the Rochelle mlt  square. The altunlnum strip is attached 
to the bottom of the T-shaped piece of Plexiglass, in such a way that its surface is parallel to  the horizontal bar 
of the T. The counter is fastened to the ear lobe with the piezO-cell on the outside, squeezing the ear lobe between 
th e pressure disc and the Plexiglas disc (Fig. 2); care should be taken that the counter is not in contact with the head 
or neck of ' the subject. We recommend warming the ear lobe withcotton soaked in hot water before attaching the 
instrument. 

In order to prevent the leads dragging on the  counter o~ causing it to sway, they are fixed in a loop to the 
cloflling of the subject, by means of a clip (fairly close to the counter). 

Fig. 3 shows pulse recordings from the finger and the ear lobe. 
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