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My invention relates to coupling systems 
in general and more specifically to coupling 
systems employed in signaling systems. 
An object of my invention is to provide a 

is coupling system wherein the circuit arrange 
ment is such as to efficiently transfer electri 
cal energy between circuits having different. 
symmetrical characteristics. 
Another object of my invention is to pro 

iG vide a coupling system whereby high fre 
quency energy may be Supplied to a sym 
metrical circuit from an unsymmetrical 
thermionic tube circuit. 

Still another object of my invention is to 
25 provide a coupling system, especially suit 

able for transferring high frequency energy 
from an unsymmetrical tube circuit to a sym 
metrical load circuit. 
A better understanding of the coupling. 

20 system of my invention can be had by refer 
ring to the specification following and to the 
accompanying drawing which shows a sche 
matic circuit arrangement of the coupling 
system of my invention. 

Because of the electrostatic coupling of 
certain inductance and coil systems difficulty 
is encountered in the transferring of energy 
between unsymmetrical and symmetrical cir 
cuits. One of the more common examples of 
unsymmetrical circuits is that encountered 
when thermionic tubes are employed. In such 
systems it has been the practice to employ bal 
anced circuit arrangements. Such a balanced 
circuit arrangement has been obtained by the 
provision of a circuit which is a substantial 
duplicate of the thermionic tube, by propor 
tioning of the circuit characteristics and 
thereby balancing the thermionic tube cir 
cuit. Such an arrangement is familiar to 
those skilled in the art as a push-pull circuit. 
The employment of such a circuit arrange 
ment necessitates the use of an additional 
thermionic tube and associated energy Sup 
ply circuits. To obtain efficient operation of 
such a circuit arrangement it is necessary to 
have the respective input and output circuits 
of the thermionic tube electrically balanced. 
It is often desirable to employ a single ther 
mionic tube as an amplifier or as a generator 
of electrical energy instead of a push-pull 
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circuit arrangement. When a single ther 
mionic tube is employed in the last stage of 
the amplifier the output circuit is unsymmet 
rical. The energy is efficiently transferred 
to a circuit of symmetrical characteristics by 55. 
employing the coupling circuit arrangement 
of my invention as hereinafter described. 
The coupling circuit arrangement of my 

invention is schematically illustrated in the 
accompanying drawing. A thermionic tube 
2 is employed in an amplifier circuit arrange 
ment. The input circuit of thermionic tube 
2 is excited by a source of signaling energy 1. 
whereby the energy in the output circuit is 
amplified in value. The amplifier circuit ar 
rangement illustrated herein and referred to 
in the specification following relates to the 
amplification and transfer of high frequency 
electrical energy from an unsymmetrical cir 
cuit to a symmetrical circuit. However, it to 
is obvious that the circuit arrangement would 
operate in an efficient manner for the pur 
pose intended when audio frequencies are em 
ployed. The output circuit of thermionic 
tube 2, wherein amplified high frequency en 
ergy is present, comprises capacity 3, in 
ductance 4, capacity 5 and inductance 6. 
Such an arrangement is of the series type and 
modified to especially illustrate the coupling 
circuit arrangement of my invention. The 
circuit including capacity 3, inductance 4, ca 
pacity 5 and inductance 6 may be a simple 
Output circuit comprising only capacity 3 and 
inductance 6. Either of the above arrange 
ments result in an unsymmetrical circuit ar 
rangement. The cathode of thermionic tube 
2 is usually connected to ground 15 and the 
cathode end of inductance 6 is at ground po 
tential. The anode end of inductance 6 al 
ternates through the positive and negative 
values while the ground potential end re 
mains substantially constant. 
The coupling circuit arrangement of my 

invention includes an inductance 7 inductive 
ly related to inductance 6 and the former con 
nected in parallel with inductance 8 by means 
of adjustable contacts 7a, 7b, 9 and 10. The 
electrical center of inductance 8 is electrically 
connected to ground 15 by means of adjust 
able contact member 11. Adjustable con-loo 
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tact members 9a, and 10a, are electrically con 
nected to inductance 12 by means of adjust 
able contact members 12a and 12b. Induct 
ance 12, herein illustrated as lumped induct 
ance, may comprise a straight portion of a 
radiating system and not necessarily a coil as 
shown. Two radiators 13 and 14 are con 
nected with inductance 12 and being of equal 
length or having like frequency characteris 
tics cause the circuit to be symmetrical or 
balanced. The radiating system 13, 14 is 
commonly, referred to as a doublet. The 
electrostatic coupling is reduced to a mini 
mum by connecting the electrical center of 
inductance 8 to ground 15, thereby establish 
ing a node at this point. Adjustable contact 
members 9a, and 10a, may be positioned on in 
ductance 8 on opposite sides of the center tap 
11 when the connections 12a and 12b are cor 

9 respondingly positioned on opposite sides of 
the center of inductance 12. When contact 
members 12a and 12b are not positioned sym 
metrically with respect to the energy distri 
bution in the circuit 13, 14, contact members 
9a and 10a, may be adjusted accordingly along 
inductance 8. Inductance 8 may have aperi 
odic frequency characteristics or may have 
such characteristics as to respond to a wide 
band of frequencies. 
While I have described my invention as 

applied to the coupling circuit between the 
output of the final stage of power amplifica 
tion in a transmitter and a doublet radiating 
system, it will be understood that the coupling 
system of my invention is generally applic 
able for transferring electrical energy be 
tWeen an unsymmetrical circuit and a sym 
metrical circuit. By the terms “symmetri 
cal’ and “unsymmetrical' I have intended 
to include those circuits having a predeter 
mined potential distribution in the circuit 
with respect to ground potential. 

I realize that many modifications of the 
coupling circuit arrangement of my inven 
ton are possible and it is to be understood 
that my invention is not to be limited by the 
foregoing specification or by the accompany 
ing drawing but only as defined in the ap 
pended claims. 
What I claim as new and desire to se 

cure by Letters Patent of the United States 
is as follows: - 

1. In a signaling system, a symmetrical 
antenna circuit, an inductance connected in 
series with said antenna circuit, an unsym 
metrical circuit, an inductance in said un 
symmetrical circuit, signaling apparatus con 
nected with said unsymmetrical circuit, a 
coupling circuit disposed between said in 
ductances, said coupling circuit including a 
pair of parallel connected inductances, one of 
said parallel connected inductances being 
coupled with the inductance in said antenna, 
circuit and the other of said parallel con nected inductances being conductively con 
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nected through adjustable taps with the in 
ductance in said unsymmetrical circuit, and 
a path to ground from the electrical center 
of the inductance in said antenna circuit. 

2. A coupling circuit for a high frequency 
transmitter including a doublet, an induc 
tance connected in series between parts of 
the doublet, a high frequency transmitter 
circuit terminating in a coupling inductance 
and a coupling circuit extending between 
the series connected inductance in said dou 
blet and the inductance in said transmitter 
circuit comprising a pair of inductance coils 
connected in parallel through variable tap 
connections, one of said inductances being 
inductively coupled with the output circuit 
of said transmitter and the other of said in 
ductances being conductively connected by 
a circuit including variable tap connections 
in parallel with the series connected induc 
tance in said doublet and means for estab 
lishing a nodal point in said last mentioned 
circuit. 

3. In a high frequency transmission sys 
tem, a doublet, an inductance connected in 
series between parts of said doublet, a high 
frequency transmitter terminating in a cou 
pling inductance and a coupling circuit dis 
posed between the inductance in said doublet 
and said coupling inductance comprising a 
pair of parallel connected inductances, one 
of said parallel connected inductances being 
inductively related to the coupling indu 
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tance in said transmitter and the other of 
said parallel connected inductances being 
variably connected in common through vari 
able taps with the aforesaid parallel connect. 
ed inductance on the one hand and being 
variably connected through taps with the in 
ductance in said doublet on the other hand 
and a connection to ground from said com 
mon inductance. 
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