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An alternative method, en— Q* ing ver sus  de - Q ’ing, is p r o p o s e d  
for regulation о f the re son ant ly  charged voltage onto the p u l s e — 
forming ne twork CPFN) in a 1 ine — type pulse modulator.

A simpler mode 1 test ex per im e nt al ly  proves the function.
The circuitries for p r ac ti ca l  use are briefly discussed.

Introduct ion
A te chnique,  s o - c a l l e d  de-Q* i n g / І /  is n o w  we 11 k n o w n  for 

regulation of the res o na nt ly  charged voltage onto the capacitors 
in the PF N against the. vo ltage fluctuation of a DC power supply 
in a l i n e — type p u l s e  m o d u l a t o r .  In this m et ho d,  an e x c e s s  
electric power is forced to be thermally dissipated in an exte r­
nal resistor to keep success ive values of the voltage cons tsnt.

I f there, h a p p e n s  a case, in w h i c h  less volt age  is c h a r g e d  
resonantly onto the capacitors, then an additive method, inverse 
to the de due ting one, can e a s i l y  be c’oncei v e d  to b e app 1 i с able 
and then efficient/2/, bec ause no the rmal dissipation is accom­
panied in principle.

Desc r ip t ion
F i g . 1 shows : Ca) a c i r c u i t  diagram о f a pulse modulator with

de-Q* ing, (b) wave f о rms of resonant ly charging current and vo 1 1-
age with the mo di fi ca ti on  о f the purpose 
and (c) a simplified e n - Q , i n s  schematic.

both de- and en-Q* ing
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The value of the charged vo 1 1age Vc can be expressed as
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where C?FA/is the c a p a c i t a n c e  o f  the P F N’s 
the c h a r g i n g  c u r r e n t  f l o w i n g  th rough a
varies as a function о; 
a sinusoidal c u r v e , t 0 
flow starts and stops,

t іше, i. e . , 
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In the de-Q* ing, the later portion of the curve i s forced to 
be directed to the external load instead of to the P F N’s. If one 
can change the wave form of the charging current in a manner that 
a time-integral value о f the current increases, then the charged 
v o l t a g e  will be exp e с ted to b e increased, A me th о de for the 
above can be o f the su p er po si tio n  o f an external ly app 1 ied pulse, 
whose magnitude and du ration  are thus p ar аше t e rs о i the r e gu 1 ac­
tion. N u m e r i c a l  a n a l y s i s  w o u l d  include no n li ne ar  element, b e ­
cause the res оnan t condit ion  should be per turb e d.

A m o de 1 test
Fig. 2 shows the circuit diagram used for a model test，

As a resonant reactor with a secondary winding, a commercially  
available, small transformer, say, heater trans., was here used. 
A s w i t c h i n g  ele ment was c o n v e n t i o n a l l y  a SCR (silicon controlled 
rectifier). Testing manner was also orthodox.

Fig. 3 is a p h o t o g r a p h  о f the w av ef o r m s :  (a) c h a r g i n g  c u r ­
r e nt s, from topmost with en-Q* ing, without modification and w i th 
de—CT ing and (b) output pulses.



Discuss ions_
The charging wavef orm  with en-Q^ ing shows a steep rise at the 

time the external pulse super impoesed. This seems uni ikely in a 
real modulator, while in the model test an amount of modif icating 
pulse would supos ingly be too large compared to main flow of the 
charg ing current.

The de-Q* ing was here realized by shunt ing the reactor wi th a 
resistor, which acted as genu ine de— Q* ing.

For practical use, a most crucial element should be here the 
transistor, supplying electric power of some MW to tens MW, Mu l — 
tiple transistors in parallel and serial connection could fulfil 
the condition. Another candidate should also be SCRs wi th a much 
complicated control technique.

For control, fast sens ing on the vary ing voltage is possible 
and the fast c a l c u l a t i o n C e .  g . , in a n a l o g u e )  on an a m o u n t  of 
m o d i f y i n g  p o w e r  can be a c h i e v e d  u s i n g  s e m i c o n d u c t o r  devices or 
elements with aid of a timing signal from the triggering pulse.
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