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1 
The present invention relates generally to 

push-pull audio transformers, and more particu
larly to systems of relatively arranging the wlnd
tngs of audio transformers, to enable change of 
·output impedance without change in per- 5 
formance. 

The conventional push-pull audio transformer 
comprises three windings, two of which are con
nected in balanced relation, and which are sub
stantially identical in respect to impedance. 1 {) 
These windings are mounted on a magnetic core, 
on which is also mounted a secondary wintiL'1g, 
thereby coupled to the primary windlngs. The 
primary windings are normally coupled in push
pull relation to a pair of push-pull audio amplifier 15 
tubes, and the secondary winding may be con
nected either in balanced or unbalanced fashion, 
i. e., with one end grounded. 

The high frequency response of an audio trans
former is limited by leakage reactance between 20 
the various windings, as well as by the dis
tributed capacity across the primary winding. 

At low power level of output, high frequency 
response is limited primarily by the leakage re
actance between primary and secondary windings. 25 
At high power levels high frequency response is 
further limited by leakage reactance between pri
mary win dings , because that leakage reactance 
rele,tively decouples the audio amplifier tubes. 

Audio output transformers may be employed �o 
in amplifiers of the negative feed-back type, in 
which voltages derived from the audio output 
transformer are applied to an input circuit of 
the amplifier. In such amplifiers, the audio out
put transformer may be designed to introduce :�;:; 
substantially zero phase shift, which requires that 
leakage reactance be minimized, and that tht. 
transformer operate in truly balanced fashion. 
i. e., without longitudinal effects, without spurious 
Signal transmission, whether through inter-wind- '10 
ing capacity, unequal coupUng between primary 
windings and the secondary winding, or other
Wise. 

A problem arises, in commercial transformers, 
because these transformers may be required to 45 
dl'ive speakers of various impedance, a..Tld to pro
vide an impedance match. In particular, the 
output impedance of the transformer may be 
required to equal 4, 8 or 16 ohms, selectively, in 
actual transformer deSigns. This requjres pro- 50 
vision for selective variation in impedance of the;. 
secondary winding, without appreciable Challg� 
in transformer performance at the various im
pedances. The solution of providing taps on a 
eonventional secondary winding, to esta\:)Ush 55 
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2 
widely different output impedances, while super
ficially simple, is not in fact feasible in wide band, 
high quality transformers, 1. e., transformers 
capable of transferring a wide band of audio fre
quencies without appreciable phase or amplitude 
distortion, since in fact, those desiderata of a 
high quality transformer referred to hereinabove, 
if present when the transformer load ls con
nected to one of the taps, will not be present for 
any other of the taps. 

In accordance with the present invention, a 
push-pull audio transformer capable of provid
ing wide band response without appreciable dis
tortion, and yet capable of matching selectively 
loads of widely varying impedance, is provided, 
by means of a novel system of secondary winding 
arrangement. More speCifically, the primary 
windings are arranged as four concentric sections, 
two of which in series provide one of the primary 
halves, and the remaining two of which in series 
provide the other of the primary halves. The 
secondary winding 1s composed of three axially 
concentric sections, two of which are of equal 
numbers of turns. The latter sections are con
nected in parallel, and interleaved between the 
primary sections taken in pairs, 1. e., one between 
the two innermost primary sections, the other be
tween the remaining two. The parallel connected 
sections provide a low impedance secondary 
winding which is symmetrically arranged with 
respect to the primary windings, and evenly dis
tributed thereamong, and which therefore is 
electrically in balance with respect to the prL'11ary 
winding, 1. e., possesses equal leakage reactance 
with respect to each half of the primary. 
Capacitive coupling from the secondary to each 
primary half is approximately the same, and 
since voltage on one side Of the section is of 
opposite phase to that on the other side, capaci
tive coupling Is effectively balanced out. 

The remaining section of the secondary wind
ing is formed of two separate windings, parallel 
wound, and connected to form a "re-entrant" 
series connection, the term "re-entrant" mean
ing parallel wound mutually insulated conduc
tors, each conductor connected in series with the 
succeeding winding by connecting its termination 
to the initial point of the succeeding winding. 
One of these wlndings is connected in series with 

the low impedance secondary to provide an in
termediate impedance secondary. Both windings 
taken in series, and in series with the low im

pedance winding, then provides a high impedance 
secondary. The secondary windings so formed 
each remains symmetrical with respect to the 
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