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Compl ica ted  and unre l iable  s y s t e m s  a re  at p r e s e n t  used to contro l  s tep m o t o r s .  Control led 
diodes were  used  for  s impl ic i ty  and to inc rease  the re l iab i l i ty  of s tep-motor  control .  The 
sy s t em includes two t r i g g e r s  and eight diode r e c t i f i e r s .  A single source  of power is used. 

Step m o t o r s  a r e  widely  used at  the p re sen t  t ime in e lec t rophys io logica l  exper iments ,  in pa r t i cu l a r  
for  the inse r t ion  of m i c r o e l e c t r o d e s .  However ,  exis t ing sy s t ems  for  the automat ic  control  of step mo to r s  
[2, 4, 6] a r e  compl ica ted  and not a lways re l iab le  in operat ion.  

In the s t ep -moto r  cont ro l  s y s t e m  suggested below a powerful t r i g g e r  is  used in conjunction with con-  
t ro l led  diodes.  In this way the c i rcu i t  could be s impl i f ied  mos t  and the f r e edom f r o m  in te r fe rence  and the 
re l i ab i l i ty  of the appara tus  could be inc reased .  

A block d i a g r a m  of the s tep-motor  control  is given in Fig. 1 and the theore t ica l  e l ec t r i ca l  c i rcu i t  in 
Fig. 2. Switching on the power  supply ac t iva tes  a posi t ive  pulse gene ra to r ,  consis t ing of a s y m m e t r i c a l  
mul t iv ib ra to r  with pulse f o r m e r  {duration 0.05 #sec)  andwith a f requency of 10 or 80 Hz, set  by switch Pi. 

To br ing  the t r i g g e r s  T r  I and T r  2 into the initial  working state the "S ta r t "bu t ton  is p r e s sed .  As a r e -  
sult  a pulse f r o m  the g e n e r a t o r  ac t iva tes  the cont ro l leddiodes  D 6 and D 8. A cu r r en t  then flows through the 
coi ls  III  and IV and the axle of the s tep motor  will be fixed. The posi t ion of the " R e v e r s e "  switch de t e rmines  
the d i rec t ion of ro ta t ion  of the step motor .  In posi t ion I, when the "Work" button is p r e s s e d  the pulse 
p a s s e s  through the r e c t i f i e r  DI9CIi to the diode D 5. T r  I is  thrown and ac t iva tes  winding I of the motor .  The 
next pulse  p a s s e s  through the r e c t i f i e r  D13C s to the diode D 7, throws T r  2 and ac t iva tes  winding II [1, 7], and 
so on. T r  I and T r  2, working in that  o rde r ,  switch over  windings III-IV,  I-IV, I : I I ,  and  IH- I I  of the motor ,  
thus producing ro ta t ion  in one direct ion.  In posi t ion 2 windings III-IV,  I I I - I I ,  I - I I ,  and I - IV a re  act ivated,  
resu l t ing  in ro ta t ion  of the s tep mo to r  in the other  direct ion.  The windings of the s tep motor  a r e  shunted 
by diodes which s e r v e  to s upp re s s  osc i l l a to ry  p r o c e s s e s .  The shaft  of the s tep motor  is  connected through 
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Fig. 1. Block d i ag ram of s t ep -mo to r  control  
ShDR-711: SM) step motor ;  TB) t r i g g e r b l o c k ;  
LS) logical  s y s t e m  {consisting of eight pu l se -  
potential  r ec t i f i e r  diodes; CB) switching unit; 
G) posi t ive square  pulse genera tor ;  PU) power  
unit, 
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Fig. 2. Theore t i ca l  e l ec t r i ca l  c i rcu i t  of s tep moto r  control  ShDR- 
711: Di_ 4, D245; Ds_s, D235V; D9_12, D226, D13_20, D9D; TI_4, M P l l ;  
RI_ 4, PEV 10 ~; Rs_i0, 2 k~;  R11_18, 5.6 k~2; R19_20 , 75 kD; R21 , 13 k~;  
R22 , 9.1 k~;  R23 , 10 k~ ;  R24, 120 k~;  R25, 47 ~; R26, 15 k~;  R27, PPG, 
156 ~; Ct,2, 4000/~F, 25 V; Cs, 4, 2 pF;  C5_15, 0.1 /~F; C1, 1500 pF;  
Ct?, 50/~F; C18,19, 1.5/~F (broken line denotes extension switchboard).  
D - diode; Sw - switch; T - tube; TOS - t h row-ove r  switch; Con - 
conve r t e r ;  T r  - t r a n s f o r m e r .  Remainder  of explanation in text .  

a un ive r sa l  joint to the mechan ica l  reducing gea r  of the mic roman ipu la to r  [3] which i S  fixed to the e x p e r i -  
menta l  a n i m a l ' s  head. Disp lacement  of the mic roe l ec t rode  by one step of the s tep motor  amounts  to 4#. 

The s y s t e m  is s imple  in use and contains two t r i g g e r s  and eight  diode r e c t i f i e r s .  A single power  
supply is used.  In the w r i t e r ' s  l abo ra to ry  a step mo to r  has  opera ted  re l iab ly  with this control  s y s t e m  for 
two y e a r s .  
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