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Patented Sept. 19, 1944 2,358,520 

UNITED STATES PATENT OFFICE 
2,358,520 

COUPLING TRANSFORMER, 
Wernon D. Landon, Haddonfield, N.J., assignor to 

Radio Corporation of America, a corporation of 
Delaware 

original application October 28, 1939, serial No. 
301,698. Divided and this application April 7, 
1942, Serial No. 437,933 

(C. 250-33) 5 Claims. 
This application is a division of my application 

Serial No. 301,698, filed October 28, 1939, and 
entitled Television antenna amplifier. The pres 
ent invention relates to coupling circuits and/or 
transformers for coupling balanced circuits to 
Single ended circuits or vice versa. 
An object of the invention is to provide an 

improved coupling means of the above-mentioned 
type that will pass a signal comprising a wide 
band of frequency components. 
In the preferred embodiment of the invention, 

the coupling means comprises a transformer hav 
ing a trifilar winding. The three windings are 
Connected in series aiding relation and are suit 
ably connected to the balanced and single ended 
circuits as described hereinafter. Because of the 
Very tight coupling between windings, the trans 
former will pass a very wide frequency band. 
The invention will be better understood from 

the following description when considered in con 
nection with the accompanying drawing, in which 
Figure 1 is a circuit diagram showing the inven 
tion applied to an input circuit arrangement for 
a distribution system; in which Figure 2 is a cir 
cuit diagram showing the invention applied to a 
circuit for connecting receivers to a transmission 
line; and in which Figure 3 is a diagram of the 
trifilar winding transformer of Figures 1 and 2. 
The invention will be explained by reference 

to a System designed for operation in a low fre 
quency band which may include either the nor 
mal broadcast band or the broadcast and the 
Short Wave band usually covered by commercial 
receivers which extends up to 18 or 20 mega 
Cycles, and a high frequency band including the 
television frequencies between 44 and 56 mega 
Cycles. These arbitrary frequency ranges are 
merely by way of illustration, however, as the 
System may be used for other frequency bands. 
or a greater number of separate bands without 
departing from the spirit of this invention. 

Referring to Fig. 1, an antenna. 7 is provided, 
which may be of any type such as a dipole suit 
able for the reception of television signals. The 
television antenna T is connected by a balanced 
transmission line f, such as a pair of twisted 
conductors, to the input of a coupling trans 
former 3. This transformer is designed to 
Couple a balanced transmission line to an un 
balanced or concentric line. It consists of three 
interWound coils 5, 7, 9 which are formed as 
indicated in Figures 1 and 3 by winding three 
juxtapositioned conductors on a coil form. The 
three coils are connected in series aiding and the 
input is connected across the first and second 
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coils 5 and 7 while the output is connected 
across the second and third coils 7 and 19. The 
mutual coupling between the coils is very high 
so that the transformation is made with a mini 
mum loSS. 
The coupling transformer Output is connected 

to the concentric distribution line 2 through a 
band pass filter 23 designed to pass the ultra high 
frequency television band, IOW frequency recep 
tion is provided by means of an antenna, 9 con 
nected to an “all wave' amplifier 25, the output 
of which is connected to the concentric line 2 
through a series wave trap 27. The wave trap 
27 is tuned to the center of the television band, 
and its purpose is to prevent the loss of high 
frequency signals through the all wave amplifier. 
The band pass filter 23 is used to prevent rera-di 
ation of signals from the all wave amplifier 25 
through the television antenna. If permitted, 
Such reradiation would provide an effective feed 
back circuit around the amplifier which would 
produce Oscillations. 
The low and high frequency signals are car 

ried by the concentric line 2 to the all Wave 
receiver 29 and the television receiver 3. A 
Separator 33 is used to direct high and low fre 
quency signals to the respective receivers. 

Fig. 2 shows a preferred form of separator 
which includes a band pass filter 39. The filter 
39 incorporates a wave trap which prevents sig 
nals near the intermediate frequency of the tele 
vision receiver from causing interference. The 
filter 39 comprises a T-section, the two series 
arms 4, 43 of which are series resonant in the 
television band. The inductance L in the shun 
arm 45 is tuned to series resonance at the inter 
mediate frequency, in the vicinity of 10 to 12 
megacycles, for example, by a capacitor C. At 
high television frequencies the impedance of C 
is negligible so that the inductance L alone con 
stitutes the impedance of the shunt arm 45. One 
arm L., C of the band pass filter 39 is, therefore, 
used as a wave trap as well as a filter section. 
The low frequency channel which connects the 
line 2 to the all wave receiver 29 includes a wave 
trap 27, identical to the one shown in Fig. 1, 
which blocks the television or high frequency 
Signals from the all wave receiver. If the tele 
vision receiver is provided with balanced input 
terminals a coupling transformer 3 is used to 
couple the band pass filter to the receiver. 

I claim as my invention: 
1. A System for radio frequency signals in 

cluding an unbalanced transmission line, a bal 
anced line and a coupling transformer inter 



2 
connecting said lines, said transformer Compris 
ing three interwound inductors in which each 
turn of one inductor is adjacent the correspond 
ing turns of the other inductors, said inductors 
being connected in series aiding, said balanced 
line being connected across the first and second 
inductors, and the unbalanced line being Con 
nected across the Second and third inductors. 

2. In a distribution system for radio frequency 
signals, the combination including a dipole an 
tenna, having balanced lead-in conductors, a 
concentric line conductor for distributing signals 
to receivers at remote points, and means coupling 
said antenna, to said concentric line, Said means 
including a trifilar winding having three inter 
Wound coils connected in series aiding, said lead 
in conductor being connected acroSS the first 
and second of said coils, and said concentric line 
conductors being connected across the Second 
and third of Said coils. 

3. A transformer for connecting a balanced 
signal circuit to an unbalanced signal circuit 
comprising three interwound inductors in which 
each turn of one inductor is adjacent the corre 
sponding turns of the other inductors, said in 
ductors being connected in Series aiding, Said 
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balanced circuit being connected across the first 
and second inductors, and the unbalanced cir 
cuit being connected acroSS the second and third 
inductors. 

4. A transformer for coupling an unbalanced 
line and a balanced line, said transformer COm 
prising a trifilar winding whereby there are three 
interwound inductors in Which each turn of one 
inductor is adjacent the corresponding turns of 
the other inductors, said inductors being Con 
inected in series aiding, said balanced line being 

- connected across the first and Second inductors, 
and the unbalanced line being connected across 
the second and third inductorS. 

5. In combination, an unbalanced transmis 
sion line and a balanced line, a coupling trans 
former interconnecting said lines, said trans 
former comprising three interWound inductors in 
which each turn of one inductor is adjacent the 
corresponding turns of the other inductors, said 
inductors being connected in Series aiding, said 
balanced line being connected across the first 
and second inductors, and the unbalanced line 
being connected across the second and third in 
ductorS. 

WERNON D. LANDON. 


