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4. Clains. 

Miy invention relates to circuit coupling leans 
and more particularly to means for coupling a 
single ended circuit with a circuit of the double 
ended, balanced, or push pull type. All of these 
types of circuits will be referred to herein as 
double ended circuits. 
When transforiners are employed for coupling 

a single ended circuit with a double ended Cir 
cuit difficulties are likely to result, particularly 
at radio frequencies, due to inherent capacity 
between the primary and Secondary WindingS. 
The Winding connected in the single ended circuit 
ordinarily is grounded at one end and the oppo 
site end is at high alternatiing potential. The 
winding connected in the double ended circuit 
is ordinarily grounded at the middle and itS Op 
posite terniinals are at high alternating potential. 
Accordingly if the Winding which is connected 
in the double ended circuit be positioned With 
respect to the other winding to produce a laxi 
inuin of mutual inductance between the wind 
ings coinsideraioie capacitive coupling Will exist 
between the windings. This will be apparent for 
example when it is considered that for maximuin. 
rutia inductance One of the Windings should be 
situated about midway between the terminals 
of the other. TLS the points of Zero alternating 
potential on the two coils Will be Widely Spaced 
apart and Similarly other points of the coils of 
about equal Voltage Will be Widely Spaced apart. 
ihuS considerable Voltage exists between the 
coils throughout their length thereby giving rise 
to objectionable Capacitive effects. 

If, on the other hand, to minimize these ca 
pacitive effectS, the points of Zero Woltage on the 
two coils are placed in proximity to each other, 
then inaXinuin nutual inductance is not ob 
tained. 
One of the objects of my invention is to pro 

vide an inductive coupling System for use be 
tWeein Single ended and double ended circuits in 
which these undesirable capacitive effects are 
greatly reduced and in which maximum mutual 
inductance betWeen the Windings may be had. 
The novel features which I believe to be char 

acteristic of my invention are set forth with par 
ticularity in the appended claims. My invention, 
hoWever, both as to its organization and method 
Of Operation together with further objects and 
advantages thereof may best be understood by 
reference to the following description taken in 
connection. With the accompanying drawing in 
Which FigS. 1 and 2 represent different embodi 
ments of my invention; and Figs. 3 and 4 show 

(C. 178-44) 
in greater detail coupling coils constructed in 
accordance With my invention. 

Referring to the drawing I have shown in Fig. 
1 thereof a single ended electron discharge am 
plifier 1 coupled to a double ended or push pull 60 
ailplifier 2 through a transforiner 3. The trans 
fortner 3 COI) prises a pair of primary Windings 
4 and 5 which are wound in opposite relation on 
a cornnon axis having their adjacent terminals 
connected together and to the cathode of dis- G 
charge device 5' thirough a Source of potential 9 
and bypass condenser 10. The opposite terminals 
of coils 4 and 5 are connected to the anode of 
the discharge device. The transformer 3 also 
has a secondary winding 6 which is Wound in the O 
Same direction throughout its length and the 
opposite tertainals of which are connected to the 
grids of the discharge devices 7 and 8. The mid 
point of this winding may be connected to the 
cathodes of the discharge devices 7 and 8, voltage 5 
Source i.1 and bypass condenser 12. 
As thus arranged it will be seen that the fiuxes 

produced by the coils 4 and 5 are in aiding rela 
tion in the coil 6 and that the coil 6 may be posi 
ioned relative to the coil 5 for maximum nutual 30 
inductance. It will also be seen that the mid 
point of the coil 6 and adjacent terminals of the 
coils 4 and 5, all of which are at Zero alternating 
electromotive force, are arranged in close prox 
imity to each other whereby the capacity effect 35. 
between the primary windings and secondary 
windings is reduced. This capacity effect may be 
further reduced by concentrating the secondary 
winding about the point of zero potential of the 
primary winding. This construction is shown 30 
more in detail in Fig. 3 in which the coils 4 and 
5 are shown Wound upon a forn 13 and the coil 
6 is shown Wound upon a form 14. The opposite 
terminals of the coils 4 and 5 are shown as con 
nected together and as connected to a common 95 
lead 15 while the adjacent terminals of these 
Windings are connected to a lead 16. The Wind 
ing 6 is shown as having three leads extending 
thereto corresponding to those which extend to 
the cathode and to grids of the discharge devices BC - 
7 and 8 of Fig. 1. - 

Fig. 2. Shows a transformer constructed in ac 
Cordance with my invention connected to supply 
oscillations from a double ended circuit, com 
prising discharge devices 17 and 18 to a single 2.05 
ended circuit. This single ended circuit is rep 
resented in the drawing by the rectangle 19 and 
may cona prise any Suitable network Such as an 
electron discharge amplifier, filter, or tuning sys 
ten for an antenna, 20. In this case the primary 10 
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winding 21 of the transformer is wound in the 
same direction throughout its length whereas the 
Secondary Windings 22 and 23 are wound in oppo 
site directions, adjacent terminals thereof being 
connected to one side of the single ended circuit 
and opposite terminals being connected to the 
other side of the single ended circuit. The pri 
mary Winding 2 in this figure is shown as con 
nected in parallel with the tuned circuit com 
prising condensers 24 and 25 and a turning react 
ance 26. This transformsr is also shown by the 
arrow drawn therethrough as being of the vari 
able coupler type. 
A transformer of the construction indicated in 

Fig. 2 is shown in greater detail in Fig. 4 in 
Which the primary Winding 21 is wound upon a 
form 27 and the secondary Windings 22 and 23 
are ShoWn as Wound. Upon a form 28. Forn 28 
carrying the Secondary Windings is arranged to 
be rotatable about an axis common to the planes 
of the minimum potential turns of both the pri 
mary and secondary windings. 

It Will be seen in both FigS. 3 and 4 that the 
Secondary Windings of the transformer are 
narrow relatively to the width of the primary 
Windings, that is, that they are Concentrated 
about the Zero voltage point thereby to produce 
a minimum capacity effect between the Windings 
while at the same time Securing a maximulin of 
nutual inductance. 

If desired, the capacity effect between the 
Windings may be still further reduced by neains 
of the grounded shield between the primary and 
Secondary Windings Which is indicated in Fig. 2 
by the dotted line 29. 
While I have shown particular embodiments of 

my invention it will be understood that I do not 
wish to be limited thereto since further modifi 
cations may be made. I therefore contemplate 
by the appended clairns to cover any Such modi 
fications as fall. Within the true Spirit and SCOpe 
of my invention. - 
What I claim as new and desire to secure by 

Letters Patent of the United States, is:- 
1. In a system for coupling a single ended cir 

cuit with a double ended circuit, comprising a 
transformer having a pair of primary Windings 
and a pair of seconday windings, one pair of 
said windings being Wound in Opposite directions 
and connected in parallel in Said Single ended 
circuit and the other pair of Windings being 
wound in the same direction and connected in 

balanced relation in said double ended circuit, 
and the pointS of Zero altel'nating potential on 
both pairs of Windings being placed in ciose prox 
inity to each other. 

2. In combination, a single ended circuit hav 
ing a Winding connected between ground and a 
point of high alternating potential, a double 
ended circuit having a winding disposed in in 
ductive relation with said first Winding, the oppo 
Site terminals of Said Winding being connected to 
opposite sides of Said double ended circuit and 
an intermediate point on said winding being con 
nected to ground, a third Winding connected in 
parallel. With said first Winding and so Wound as 
to cause the fix produced thereby to aid the flux 
produced by Said first Winding in Said Second 
Winding, said first and third Windings being SO 
positioned with respect to said second winding 
that the points of ground potential on all of Said 
windings are in close proximity and equal induc 
tive coupling is produced between said single 
ended circuit and each side of said double endsd 
Circuit. 

3. in a System for coupling a single ended cir 
cuit with a double ended circuit, comprising a 
transforme; having a pair of primary WindingS 
and a pair of Secondary Windings, one pair of 
said windings being Wound in opposite directions 
and connected in parallel in said Single ended 
circuit and the other pair of windings being 1 
Wound in the Saine direction and connected in 
balanced relation in Said double ended Cil'Cuit, 
and the points of zero alternating potential on 
both pairs of Windings being placed in close 
proximity to each other, and the Windings of One : 
of said pairs being relatively closely spaced about 
the zero voltage point of said other pair. 

4. In a System for coupling a single ended cir 
cuit with a double ended circuit, comprising a 
transformer having a pair of primary windings 
and a pair of Secondary Windings, One pair of 
said windings being wound in opposite directions 
and connected in parallel in said single ended 
circuit and the other pair of Windings being 
wound in the same direction and connected in 
balanced relation in said double ended circuit, 
said pairs of windings being so Spaced relative to 
each other as to produce a maximuin of mutual 
inductance between the pairs of WindingS and a 
minimum of capacity between said pairs of 
WindingS. 
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OSCLAIMER 
1,936,438.-Hans Roder, Schenectady, N. Y. CouPLING MEANs. Patent dated 

November 21, 1933. Disclaimer filed November 30, 1934, by the assignee, General Electric Company. 
Hereby enters the following disclaimer to claims 1 and 4 of the said Letters 

Patent, which are in the following words, to wit: 
“1. In a system for coupling a single ended circuit with a double ended circuit, 

comprising a transformer having a pair of primary windings and a pair of secondary 
windings, one pair of said windings being wound in opposite directions and connected 
in parallel in said single ended circuit and the other pair of windings being wound in 
the same direction and connected in balanced relation in said double ended circuit, 
and the points of Zero alternating potential on both pairs of windings being placed 
in close proximity to each other.’ 

“4. In a system for coupling a single ended circuit with a double ended circuit, 
comprising a transformer having a pair of primary windings and a pair of secondary 
windings, one pair of said windings being wound in opposite directions and connected 
in parallel in said single ended circuit and the other pair of windings being wound in 
the same direction and connected in balanced relation in said double ended circuit, 
said pair of windings being so spaced relative to each other as to produce a maximum 
of mutual inductance between the pairs of windings and a minimum of capacity between said pairs of windings.' 

Official Gazette January 1, 1935. 


