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An appara tus  for  studying the sur face  p r o p e r t i e s  of lung ex t r ac t s  based  on the Wilhelmy 
pr inc ip le  is  desc r ibed .  It cons is t s  of a two-c .o rd ina t e  automatic  r e c o r d e r ,  compensa to ry  
ampl i f ie r ,  modified WilhelmyVs balance,  r ec t i f i e r ,  and s t a b i l i z e r .  By means  of the appara tus  
the re la t ionship between the sur face  tension of the ex t r ac t  and the a r e a  of its su r face  can be 
r eco rded  automat ica l ly .  
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Among the var ious  physica l  methods avai lable  for  studying the sur face  p r o p e r t i e s  of the lung su r f ac -  
tant, the method of balancing with a thin ver t i ca l  p la te  must  evidently be regarded  as the mos t  p romis ing .  

Although this method has recent ly  been c lose ly  studied [1, 4, 6-10], in the Soviet l i t e ra tu re  there  a r e  
only a few pape r s  containing a descr ip t ion  of Wi lhe lmy '  s ba lance ,  the design of which fo rms  the bas i s  of 
this method [2, 3, 5]~ However ,  the const ruct ions  as descr ibed  a re  not f ree  f rom ser ious  d isadvantages .  
In pa r t i cu l a r ,  the h y s t e r e s i s  loop i tse l f  is e i ther  drawn by hand [2, 5] or  photographed f rom the s c r een  of 
an osc i l loscope  [3], making the  analys is  of the resu l t s  much more  difficult~ F u r t h e r m o r e ,  in some desc r ip -  
tions some deta i ls  impor tan t  when the design is copied a r e  omitted.  It was accordingly  decided to design 
an improved  model for  invest igat ion of the lung sur fac tan t  (Fig. 1). The loops of adsorpt ion h y s t e r e s i s  a r e  
r ecorded  automat ica l ly ,  in this model by means  of a two-c ,o rd ina te  automat ic  dc N359 record ing  mi l l i am-  
m e t e r .  The F359 compensa to ry  ampl i f i e r  makes  it e a sy  to obtain opt imal  p a r a m e t e r s  of the output cu r ren t  
to the automat ic  r e c o r d e r .  

Fig. 1. Genera l  view of appara tus  for  studying sur face  
p r o p e r t i e s  of lung ex t rac t s  by Wilhelmyls  method: 1) VS 
4-12 rec t i f ie r ;  2) modified WilhelmyTs balance; 3) F359 
ampl i f ie r ;  4) N359 t w o - c . o r d i n a t e  automatic  record ing  
m i l l i a m m e t e r ;  5) P359 voltage s tab i l izer .  
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Fig. 2. Diagram of modified Wilhelmy's  balance 
(explanation in text). 
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Fig. 3. Surface tension 
of lung extract  during 
compress ion  (1) and 
stretching (2) of its su r -  
face. Abscissa ,  a rea  
(in %); ordinate,  surface 
tension (in dynes /cm) .  

The modified Wilhelmy's  balance is shown diagramat ical ly  in Fig. 2. 
To protec t  the surface of the extract  f rom dirt  and to hold and protect  the 
main par t s  of the instrument,  a body (19) made from t ransparent  plastic ma-  
ter ial  12 mm thick is provided and consis ts  of two chambers .  In the lower 
chamber  a fluoroplast  cell (7) with internal dimensions of 210 x 60 x 15 mm 
and with walls 10 mm thick, filled to the b r im with the test  fluid, is placed on 
a s t rong metal  table (8) with three leveling sc rews  (9). 

To measure  the surface tension a platinum disk (12) measur ing 19 x 16 
x 0.22 mm is suspended by a sensit ive quartz coiled spring (16). A thin P y -  
rex glass rod (13) enclosed in a b r a s s  tube (14), together with an inductance 
pick-up (17), inside the solenoid of which the b ras s  tube fits (15), are  used to 
t rans form the force of stretching the disks by the liquid into an e lect r ical  
signal that can be led through the F359 amplif ier  for  display on the axis of the 
two-coordinate automatic wri ter .  The pick-up consis ts  of a genera tor  with 
p u s h - p u l l  c i rcui ts  based on P403 t r ans i s to r s  and a measur ing  device includ- 
ing a solenoid (15). The platinum disks can be lowered smoothly to the surface 
of the extract  by means of a ver t ical  displacement  mechanism (18). 

A cyclic change in the a rea  of the test  surface is produced by moving 
the fluoroplast  b a r r i e r  (6). Push rods of the b a r r i e r  (5) are  connected to a 
nut (4) that moves along the thread (3) attached through the flexible coupling 
(2) to the shaft of a RD-09 revers ing  motor.(I) .  The duration of one cycle is 
6 min. On the other end of the threaded driving rod is secured a wire potenti- 

ometer (Ii) with ohmic resistance of 200 ~, through a reducing gear (I0) and coupling (2). Current is led 
to the potentiometer from the VS 4-12 rectifier. The change in voltage on the potentiometer during rotation 
of the threaded driving rod is proportional to change in area bf surface of the extract recorded along the 
axis of the two-coordinate automatic recorder. Ultimately a curve of the change in surface tension during 
compression and stretching of the surface of the test fluid is drawn on its drum (Fig. 3). 

The apparatus described above is simple in design, reliable in use, and can be widely employed for 
studying the activity of the lung surfactant. 
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