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The use of wire strain gauges for recording blood pressure was first proposed 1,5 years ago [10, 14, 15 J. Since 

then a large number of modificat ions and improvements  have been developed for recording of ar ter ia l  pressure [6-9, 

11, 13, 16, 17], in tercranial  pressure [1, 6] and pressure within the eye [11]; other models have been developed for 
recording th e plethysmogram [1], hear t  rate [2, 4, 12], and the dynamocardiogram [3J. 

The re la t ive ly  low sensitivity of wire strain gauges having very smal l  displacements  requires the use of ei ther  
a highly sensitive recording device [9, 14, 16], or high-frequency d. c. amplif iers  [8, 13, 17]. 

We have developed an e lec t romanometer  to be used in conjunctiou with Russian apparatus a l ready ava i lab le .  

The pr incipal  component  of the e lec t romanometer  is a pressure strain gauge (Figs. I and 2). It consists of a 
me ta l l i c  cyl inder  (see Fig. 2) within which is a conical  cavi ty.  Above the cavi ty  of the capsule is f ixed a corrugated 

membrane  of fine phosphorbronze (6) which is he rmet ica l ly  pressed on- 
to the flange, by screw (7). Two leads serve to connect the capsule by 
means of a hard polyethylene tube to the cavi ty  of the vessel (3) and 
to the cal ibra t ing mercury manometer  or to a vessel in which the ca th -  

eter  may be washed in heparinized physiological  saline: (4). Above the 
capsule is fixed a meta l  plug of non-cyl indr ica l  shape (13) to which 
are fixed constantan strain gauges (11) having a base of 20 mm and a 
resistance of 160-200 ohm. The strain gauges are fixed by adhesive 
BF-2 to the steel  p la t  e (17) having a thickness of 0.08-0.1 r a m ,  a 

width of 10 ram, and a length of 40 mm (we used the blank for a razor 
blade).  

On both sides of the pla te  are fixed two strain gauges connected 
by a bridge circuit .  To the middle  of the pla te  is soldered a plunger 
(8), whose free end is in contact  with the center  of the membrane  of 
the capsule. The ends of the steel  plate  are fixed to a me ta l  ring (9); 
two regulat ing screws (10) control the force exerted by the plunger on 
the membrane.  

The ends of the power-supply and measuring leads from the 
bridge are brought out by screened cable  through opening (16) in the 
plug. To the capsule of the cylinder is fixed a rod holder (15). 

We have used a TU-4M or TU-6M* st ra in-gauge ampl i f ie r  ( a m -  
pl i f ica t ion factor approximate ly  50,000); i t  contains a 5 kcs, 6 W gen-  
erator. Before use the bridge is first ba lanced by means of balancing 
devices mounted in the ampl i f ie r  (coarse and fine adjustments). 

Fig. 1. General view of the pressure strain For the measurement  of venous and arter ial  pressures membranes 
gauge, of thickness 0.05 mm and 0.1 mm respect ively are used. The l inear -  

* The 4-  and 6-channel  amplif iers  TU-4M and TU-6M, and also wire strain gauges used by us for the pressure strain 
gauge were made in the factory "Yunyi tekhnik" (Moscow, Khimki).  
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Diagram of the pressure strain gauge. 

i ty over the required range is regulated by a change in the 

tension in the steel plate by means of screws (see Fig. 2, 12). 

Processes to be invest igated are recorded on a string 
oscillograph, The sensitivity was set so that a deviat ion of 

1 mm corresponded to a change ,of a r t e r i a l  pressure of 2,5 
mm mercury or of a change of venous pressure of 6.4 mm 

of water. 

An example  of a t race is shown in Fig. 3. The c a l i -  
bration shows that  the pressure curve is l inear  between 0 and 
aoo mm mercury,  and between 4 and 10 m m  water. A c a l i -  
bration repeated after 11/2-2 h shows that the drift did not 

exceed 1-2 mm mercury.  

The resonance frequency of osci l lat ion of the mobi le  
portions of  the strain gauge in air  was higher than "15 cycles.  
The r igidity of the system when f i l led  with fluid was en t i re -  
ly satisfactory, and the damping coeff ic ient  was greater 
than 1:7. Theabsence  from our generator of hydraulic os- 
ci l la t ions made it impossible to study the f r equency-ampl i -  
tude character is t ic  of the transducer. 

The construction we have described for an e lec t ro-  
manometer  was tested in the laboratory for 2 h and gave ex-  

ce l len t  results. 

S U M M A R Y  

Fig. 3. Curve of intravascular pressure recorded by 
means of the strain gauge e lec t romanometer .  Elec-  
t r ical  s t imulat ion of the end of the t ibial  nerve (8 V, 
50 cycles).  Curves (top to bottom); t ime  marker  
(1 sec), pressure in femoral artery, pressure in right 
auricle,  zero line of e lec t romanometer ,  e l ec t r i ca l  

stimulus marker.  

A strain gauge which we designed was adapted to re -  

cord ar ter ia l  and venous pressure. 

A natural  vibration frequency of the moving parts of 
the transmitter  in air was greater  than 75 per sec. The damp-  
ing factor of the l iqu id- f i l l ed  system exceeded  1:7. 

The following facts indicate  the sensitivity of the in-  
strument: when a type MOB-5 loop was employed the de -  
f lect ion of the light spot on the loop oscil lograph tape was 

2.5 mm per mm Hg (ar te r ia l  pressure gauge) and 6.4 mm of water (venous pressure gauge). 

In addition provision was made for al tering the sensitivity by changing the diaphragm in the gauge capsule. 

A readi ly procurable Soviet strain gauge ampl i f ie r  type TU-4M or TU-6M, which incorporated a carrier  fre-  

quency generator, was employed to amplify the signal received from the output of the s t ra in-gauge bridge. 

The zero drift did not exceed 1-2 mm mercury during a period of 1 h. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations aw given in the original Russian journal. Some or all  o f  th i s  peri-  

od ica l  l i t e ra ture  may wel l  be a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete l ist  of the cover-to-  
cover English translations appears at the back of this issue.  

643 


