
ly larger totul loss i nthe larger core. It 
would be well to j>oint out at this t ime 
that fo r 6 L G tubes operated in Class A B 
or Class B , the ra t io o f induc t ive reac­
tance o f the pr imary o f the output 
transformer to the leakage reactance 
between the primaries must be 80,000 to 
one or greater to permi t 1 per cent dis­
tortion at 20 kes and full output to as 
low as 20 cps. 

F rom the above discussion it seem-
impractical to reduce the leakage re­
actance sufficiently to pe rmi t high-efh-
eiency oj>eration and the on ly hope, 
therefore, is to g o back to a conven­
tional Class A arrangement where :• 
discont inui ty in the current drawn ! 
each of the tubes does not occu r over 
the operat ing cyc le . The solut ion i><r 
high efficiency operat ion require.- an 
unconvent ional c i rcu i t wh ich will ef­
fectively e l iminate the leakage react­
ance between the pr imary windings . 

Figure 5 illustrates the approach 
made to c i rcumvent the problems de­
scribed above. The convent iona l output 
primary c i rcu i t is again shown with the 
primary marked 2 in dotted fo rm. For 
s implici ty the power supplies are el imi­
nated and the midpoin t o f this pr imary 
i> shown connected to the associated 
cathodes. T h e solid jjosition o f primary 
2 is shown adjacent to pr imary 1 and 
this illustrates the first step in the de­
velopment of the uni ty coupled ampli­
fier. These two primaries are wound 
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together in a bifilar manner as i f they 
were one winding and. therefore, there 
is between them both a capaci tance 
coupl ing turn by turn, and a magnet ic 
coupl ing due to the presence of the c o m ­
mon core. S ince the wires occupy prac­
tically the same space, the coup l ing is 
exceedingly high and measurements 
show that it i- practicule to wind coi ls 
with a rat io of primary inductance to 
leakage reactance much better than 
2000,000 to 1. This , therefore, provides 
a way to e l iminate the leakage reactance 
which in convent ional transformers far 
exceeds the m i n i m u m ratio requirement 

o f 80,000 to 1. W e now, therefore, have 
a system which appears to have promise 
by reason of finding a way to el iminate 
the leakage reactance between the pri­
mary windings which in turn removes 
the barrier which has blocked for so 
many years the use o f high- efficiency 
c i rcui ts in high quality audio amplifiers. 

It is obvious that other varations o f 
approach have been considered which 
accompl ish the desired purpose to 
some extent at least, such as winding 
the two primaries on a common core 
not hifilarly and uti l izing a suitable 
capaci tance for couping the ends of 
these windings so as to maintain the 
TWO windings at proper and identical 
a.c. potentials. One advantage o f the 
bifilar winding is, of course, a reduc­
tion o f the number o f components re­
quired, and it sidesteps some o f the dif­
ficulties which grow out of the use of 
alternate approaches. It may also be 
obvious here that since the two pr imary 
windings are uni ty coupled there is no 
longer any need for sect ional iz ing the 
pr imary as is c o m m o n in high quali ty 
transformers today. This results in an 
e c o n o m y in manufacture. 

Circuit A r r a n g e m e n t 

T o make Fig. 5 a practical c i rcui t , 
the cathodes are connected to one coil 
and the plates to the other coil without 
chang ing their ]>osition in the c i rcui t 
f rom an a.c. standj>oint hut permit t ing 
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