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The c i rcui t  of a h igh- f requency  genera to r  intended for coagulat ing animal  t i s sues  is descr ibed .  
Because  of the s tabi l izat ion of the output cu r r en t  and automat ic  s teady  build-up, maintenance,  
and decay of the cu r r en t  load, the appara tus  can be used for s t e reo tax ic  decerebra t ion  of an i -  
mals  with good reproducib i l i ty  of the r e s u l t s  of coagulation and with minor  t r auma .  
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Gene ra to r s  for  d ia the rmy t i s sue  coagulat ion desc r ibed  in the l i t e r a tu r e  have low output r e s i s t a n c e  com- 
pared with the electrical resistance of the tissues to be coagulated [i-4]. Consequently a change in the electri- 
cal resistance of the tissues loads to a change in the volume of the region coagulated, to adhesion of the coagu- 
lated tissue to the electrode or, conversely, to incomplete coagulation [3, 5]. These disadvantages are par- 
ticularly serious when it is impossible to verify the results of coagulation actually during the experiment, for 
example, in neurophysiological investigations. To overcome these defects a circuit has been developed for a 
generator with stabilized output current, and work programs and forms of electrodes have been selected ex- 
per  imental ly.  
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Fig. i. Electrical circuit of generator. Explanation in text. 
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A distinguishing feature of the c i rcui t  descr ibed is the feedback f r o m  the load current ,  so that a high 
ouiput r e s i s t ance  of the generator  could be obtained and complete galvanic decoupling of the output c ircui t  
provided.  

The theoret ical  c i rcui t  of the inst rument  i s  given in Fig. 1. 

The operat ing t ime of the coagulator is assigned by the R 20-23, C 19 c i rcui t  and, depending on the po- 
sition of the switch S 1 is equal to 25, 50, 100, and 200 sec.  If S 1 is in the ext reme left position the c i rcui t  
opera tes  all the t ime the mas te r  button B 1 is p ressed .  

The automatic genera tor  is assembled  in accordance  with a Har t ley  osci l la tor  c i rcui t  and sat isf ies  the 
condition of soft self-exci tat ion and is tuned to a frequency of 500 kHz. The working frequency, and the build- 
up and decay t ime are  chosen in accordance  with Wyss '  recommendat ions  [3]. 

The inductance coil L 1 is mounted on an SB 12 core  and has 240 turns  of PEV 0.1 wire.  The inductance 
coil L 2-L 3 has 2 • 120 and 4 • 15 turns  respect ively  of PEV 0.51 wire, wound on a t ransparen t  plastic f rame 
(diameter 50 ram); L 3 is wound between the two sections of L 2. The t r a n s f o r m e r s  Tr  1 and Tr  2 are  wound 
on K 20 • 10 • 5 M 1000 r ings .  T r  1 has two turns  of PEV 0.51 wire in the p r ima ry  and 50 turns  of PEV 0.1 
wire  in the secondary  winding. Tr  2 has three and 100 turns of the same wire respec t ive ly .  For  visual con- 
t rol  of the load cur ren t  and voltage in the instrument,  pointer indicators of the PM 70 type are  used. To in- 
c r ease  the accuracy  of the readings the indicator head is brought out to the working place through h igh- f re -  
quency RK 75 cable 1 m long. 

As Fig. 1 shows, the genera tor  consis ts  of a closed sys tem with feedback f rom the load current ,  for which 
the following relat ionships between the amplitudes of the cur ren t s  and the voltages under s teady-s ta te  condi- 
tions a re  valid: 

DG UcsK. (1) 
11 ... Io'!.. DG' Io K~. 

where 
dUout 

G=IGI@GI! ,  D=-KIK~, K1 = due 

dUa dUa / 
K~--dl  I , Ko-- dUc5 UC4 const. 

Uou t denotes the open-c i rcu i t  ouiput voltage; U the anode voltage of the tube V 1/2;  UC4 and UCs the voltage a 
on the capaci tors  C5 and C4; G i) G l the output conductance of the generator  and load respect ively;  d the dif- 
ferentiat ion opera tor .  Differentiating (1) with respec t  to G we obtain the function of sensitivity: 

When DG >> 1 we can write approximately:  

all da l DGI (2) 

Io " G "DG" (3) 

Equation (3) shows that at high values of DG ( 1 0 0 - 1 0 0 0 ) ~ - - 0 ,  and the genera tor  cur ren t  is vir tually inde- 
x 0  

pendent of the load. Under these c i rcumstances ,  the equation: 

IJCs]~ o 
I1":I" K~ 

is satisfied with great  accuracy .  

In the c i rcui t  i l lustrated in Fig.  1 the value of K 2 is regulated by the potentiometer  R16, by means  of 
which the output cur ren t  of the genera tor  can be varied by a factor  of about 10 within each range.  A smooth 
change of cur ren t  when the mas te r  button B1 is switched on and off is ensured by the choice of t ime constants 
of charge and discharge  of the capac i to r  C5, With the above values of the components of the c i rcui t  the instru-  
ment has the following charac te r i s t i c s :  maximal output power 25 W, maximal output voltage 150 V, minimal 
output cu r r en t  10 mA, maximal  output cur ren t  150 mA, number of ranges  4, frequency 500 kHz, exposure t ime 
for automatic coagulation 25, 50, 100, and 200 sec, build-up t ime of output cur ren t  f r o m  0 to assigned value 
10 sec, decay t ime of cur ren t  2 sec, load range 0-10 k~ ,  stability of cur ren t  during a twofold change in load 
not less  than 2%. 
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More than 80 successful  decerebra t ions  have been ca r r i ed  out on cats  by means of the apparatus.  These  
resu l t s  were obtained by the use of a steel electrode 0.4 mm in diameter  with varnish insulation and uninsu- 
lated tip 2.5 mm long, with an output power of the genera tor  of 600 roW. The e lec t rode displacement speed 
was 10 mm in 90 see. Under these c i rcumstances  a cohmm of coagulated t i ssue  3.5 �9 0.5 m m  in diameter  was 
formed around the electrode.  The mean blood p r e s s u r e  of the animals  during the 8-12 h after the dece reb ra -  
tion exceeded 100 m m  Hg, ref lect ing the relat ive absence of t r auma associated with the method. 
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