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6 Cairns. 

Our invention relates to antenna systems. 
Specifically, our invention relates to an all-wave 
antenna System and the means for coupling said 
Syster to a radio receiver. 

In all-wave receiving Systems, it has been con 
Sidered desirabie to use one or more dipole an 
tennas, which are coupled through suitable trans 
formers and a transmission line to the radio re 
ceiver. The dipole antenna or antennas, as often 
more than One are required, are responsive to the 
waves of a few meters length. The dipoles act 
as an ordinary capacity antenna for waves of the 
present broadcasting band. Such systems gen 
erally require considerable space and two or more 
Supports, which are often not available in the 
urban areas where the foregoing systems are 
most useful in the reduction of man-made inter 
ference. 
Our present antenna. System may be used in 

connection with almost any type of antenna, con 
ductor. For example, a vertical Wire, such as a 
metal fishing rod or water pipe, a vertically ar 
ranged Wire, an L. antenna, a T antenna, a V 
antenna or an umbrella antenna, may be used. 
Not only is our present system especially adapted 
to existing forms of antenna, conductors, but 
We have found that the Signal to noise ratio shows 
an improvement Over many dipole installations. 
Our invention may be installed in a space which 
is Smaller than for all-wave dipole installations. 
We have been able to balance out a large 

amount of interfering electrical impulses by care 
fully arranging a symmetrical or balanced cir 
cuit. While Some of the symmetry is obtained 
by a conventional transmission line, the larger 
portion is effected by a novel construction of the 
coupling means Which connect the antenna, to 
the line and the line to the receiver. We have 
found that capacity coupling between the pri 
mary and secondary circuits of the coupling 
means and between these circuits and ground 
should be minimized and the mutual inductive 
coupling made as large as possible. These two 
requirements lead in opposite directions: if the 
capacity is minimized, the inductive coupling is 
reduced; while an increase in inductive coupling 
Ordinarily tends to increase the capacity effects. 
The capacity coupling is substantially eliminated 
by an electrostatic shield. The capacity to 
ground is reduced by suitable spacing and ar 
rangement of the windings of the coupling trans 
formers. This in turn reduces the mutual in 
ductive coupling which is restored to the required 
value by a magnetite core. Other means for 

(CI. 250-33) 
balancing and the like are provided Which Will 
be hereinafter described. 
One of the objects of our invention is to pro 

vide means for coupling an all-wave antenna, to 
an all-Wave receiver. 
Another object is to provide Ineans for coupling 

an all-wave antenna to a transmission line. 
Another object is to provide means for coupling 

an alli-Wave receiver to a tians)ission line. 
A further object is to provide a coupling means 

Which is characterized by iow capacity couplings, 
tight magnetic coupings, and balanced circuits. 
A Still further object is to provide neans for 

improving the signal to noise ratio in a receiver 
by balancing out undesired electrical impulses. 
Other objects Wilt appear in the following 

Specification, which Yaay be best understood by 
referring to the accompanying dra Wings in 
Which: 

Figure is a Scaeatic circuit diagram of one. 
embodiment of our invention, 

Figures 2, 3 and 4 are illustrations of our in 
vention applied to several different forms of an 
tenna conductors, 

Figure 5 is an elevational view of the balanced 
coupling means, 

Figure 6 is a Sectional view of the windings of 
the coupling transformer, 

Figure is an elevational view of a suitable 
electrostatic Screen, and 

Figure 8 illustrates a modification of our in 
vention. 
In Fig. 1, an antenna, i is coupled through a 

capacitor 3 to a primary winding 5, which is 
suitably grounded as indicated by reference nu 
Ineral 7. The primary 5 is symmetrically coupled 
to a balanced secondary, which is composed of 
bifilar windings 9 and , which are coupled to 
gether by a capacitor 3. The antenna, is also 
connected to a Second transformer 5, which con 
sistS of a primaliy Winding and a secondary 
winding 9. The terminals of the secondary 
winding are connected to the capacitor 33. The 
transformers preferably include a magnetite core 
2. The transformer is housed in a container of 
any Suitable material, St:ch as aluminum, copper, 
or the like, 23. The container may be filled with 
a Weatherproofing innaterial, such as wax, etc. 
The terminals of the windings 9 and if, which 

are not connected to the capacitor 3, are joined 
to one pair of terminals of a transmission line 25. 
This line may be a twisted pair of conductors, 
Which are Suitably insulated from each other and 
from ground. The other or remote pair of ter 
minals of the transmission line 25 are connected 
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2 
to a second coupling means 27, which couples the 
transmission line to a radio receiver 28 of the all 
Wave type. he input terminals of the radio re 
ceiver 28 are represented by the binding posts 29, . 
3. The coupling means 2 is similar to the an 
tenna, coupling means previously described. An 
exception is that an electrostatic shield 33 is 
positioned between the primary windings 35, 3, 
45 and secondary Windings , 4 of the trans 
formers. 
The present, coupling means 2 includes bifilar 

primary Windings 35, 3i, which are joined by a 
capacitor 39. A Secondai'y Winding . . . is Synn 
metrically coupled to the bifilar windings. One 
terminal of the secondary winding 4 is grounded. 
The other terminal is connected through a ca 
pacitor 43 to the antenna, binding post 29. A 
second transformer consists of a primary 45, 
which is connected across the capacitor. 39, and 
a secondary 4. One of the terminals of the sec 
ondary $7 is connected to ground and to the 
binding post 3. The other terminal of the Sec 
Ondary is connected to the antenna, binding post 
29. The transformers include anagnetite core A8. 
A metal container is provided around the trans 
formers and is grounded to the receiver chassis. 
The operation of the circuits thus described is 

briefly as follows: 
High frequency Signaling currents pass from 

the antenna through the capacitor 3 and the 
transformer primary 5 to ground. These cur 
rents induce circulating currents in the secondary 
Windings 9, and transmission line 25. hese 
circulating currents flowing through the primary 
Windings. 35, 3 induce currents in the secondary 
Winding 4, which flow through the coupling ca 
pacitor 43 to the antenna, binding post 29 and to 
the grounded binding post. 38. 
currents of the broadcast frequency range are in 
pressed upon the antenna. , these currents flow 
through the primary winding it to ground and 
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induce currents in the secondary winding 9. 
The induced currents are circulated through the 
transmission line 25 and the primary 45. The 
currents flowing through the primary 45 induce 
currents which flow through the secondary 4? 
to ground and to the altenna, binding post 29. 
The reactances of the capacitors 3, 3, 39 and 

43 are low for high frequency currents, as con 
pared with their reactance for currents of the 
broadcast frequency range. it will be seen from 
inspection that the circuits are symmetrically 
arranged and, therefore, balanced. 

It will also be observed that the antenna, is 
preferably of a type which may be insulated from 
ground. The ground connection should be 
made close to the antenna termination and may 
consist of a suitable conductor imbedded in the 
earth near the antenna, or a counterpoise. In 
either event, We have found that a good ground 
adjacent to the antenna is highly desirable in 
the reduction of the effect of disturbing electrical impulses. 
We have also found it desirable to arrange the 

coupling means adjacent the base of the an 
tenna, so that the leads to the transformer and 
to ground are made as short as poSSible. The 
second coupling means 2i is preferably arranged 
as near the receivei as possible to thereby Shorten 
the lengths of the connecting leads. The re 
ceiver and the coupling means 2 are preferably 
connected to a ground which is independent of 
the ground at the antenna. 
As previously pointed out, one of the advan 

tages of the antenna, System of our invention is 

When signaling 

2,189,809 
its adaptability to numerous types of antennas. 
In Fig. 2, an Lantenna. 49 is supported by an in 
Suiator 5, Which is fastened to a mast 53. The 
antenna coupling means is housed in a water 
proof container 55. The ground is represented 
by a counterpoise 57, which may be a conductive 
Screen, a metal roof, or a metal flashing on tile 
roof. If the mast is supported on the earth, the 
ground may be a buried Screen, Counterpoise Ol' 
the like. The transmission line is represented as 
a twisted pair of conductors 59, which are Suit 
ably insulated from each other and from ground. 
In Fig. 3, the antenna, conductor is represented 

as a metal rod 6, which is suitably insulated 
from ground by a base insulator $3. We have 
found that the antenna conductor may be made 
from six feet high to thirty or more feet depend 
ing upon location and freedom from shielding 
objects. The antenna, lead 65 is connected from 
the base of the conductor 6 to the antenna, cou 
pling means 67. The ground connection is rep 
resented as a metal roof or metal flashing 69. 
In Fig. 4, an umbrella type antenna is repre 

sented by conductors 7 f, which are insulated at 
the top of the mast 73 by an insulating Support 
75. The wires 1 are insulated from earth by 
insulators T. Several Wires of the antenna are 
connected by lead-ins 79 to the coupling means 
EA, which is grounded by a ground pipe 83. The 
coupling between the antenna, and the receiving 
transformer, which is not shown, is represented 
by a transmission line 85. 
By way of example, the antenna, may be from 

20 to 40 feet high and, if an Lantenna is used, 
from 30 to 60 feet long. Antennas of the fore 
going dimensions have shown efficient response 
over the present standard broadcast band of 550 
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to 1600 kilocycles, with a corresponding efficiency 
in the short-wave broadcast band covering from 
approximately 5 megacycles to 20 megacycles. 
The ground system adjacent the antenna, Inay be 
a few square feet of screening buried Six inches 
under the surface of the earth, or a ground pipe 
of the order of one inch diameter, which is driven 
into the earth about four feet. 
The transmission line to set coupling lineans 

is represented in Figs. 5 and 6. A metal shield 
87 is arranged with insulating Supports 89, 9 
at its ends. These supports engage the ends of a 
Winding form 93. The winding form Will be more 
fully illustrated by Fig. 6, which is hereinafter 
described. The coupling capacitors 95, 97 are 
supported on the insulators. 89 and 9 respec 
tively. This minimizes the coupling effect be 
tween the capacitors. The capacitors are prefer 
ably of small physical dimensions. The capaci 
tors are symmetrically positioned with respect to 
the shield 3 and spaced therefron. It will be 
observed that the input terminals 99 are arranged 
at one end of the transformer, while the output 
leads are arranged at the opposite end to 
mininnize over all capacity coupling. 
The transformer windings are shown in Fig. 

6. In this figure an insulated tube i33 supports 
the primary windings (5. These windings are 
preferably of the bifilar type to insure a sym 
metrical arrangement of the windings with re 
spect to their secondaly. The primary Winding 
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A for the broadcast frequency range is also 
supported on the tube (33. A magnetite core 99 
is positioned within the tube 3 as shown. In 
sulating shoulders if, if 3 are included on the 
tube. Q3 to support a second insulating tube 5. 
An electrostatic shield 27, such as shown in Fig. 
7, is wrapped around the tube 5. A third in 
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2,189,309 
Sulating tube 9 is positioned on the outside of 
the shield . The secondary windings, 2 and 
23 are Supported by the last-mentioned tube 
9. These Windings are arranged in juxtaposi 

tion. With respect to the primary WindingS 5 
and 97, respectively. The winding 23 is pref 
erably of the multi-layer type. 

Figure 7 represents a suitable embodiment of 
an electrostatic shield. This shield is composed 
of a series of parallel conductors 25, which are 
insulated from one another and Supported by 
cotton threads 27, which are woven through the 
conductors 25. This construction forms a cloth 
which includes a plurality of parallel conductorS. 
These conductors 25 are connected together at 
One end by a conductor 29, Which is grounded. 
This electrostatic shield, as is well known, elimir 
nates or minimizes capacity coupling without 
preventing initial magnetic coupling. The pri 
mary windings 95, O are spaced from the shield 

to thereby minimize the capacity from these 
windings to the shield and to ground. 
In Fig. 8 the ground rod SA is also used as a 

Support for an antenna, conductor 53. The an 
tenna conductor may be metal pipe, SeanneSS 
metal tubing, a netal rod or the like. The ground 
rod is threaded or Suitably flanged to receive an 
insulator 55. The antenna, conductor is mount 
ed on this insulato' by a threaded portion, bay 
onet fitting or any Socket Connection. The trans 
former input leads 57, 59 are connected to the 
antenna, condictor 53 and ground rod 5 &S 
ShoWn. 
In the design of the broadcast portions of 

the coupling transformers we prefer not to match 
the surge impedance of the transmission line. 
The line is preferably treated as a capacity. This 
capacity is used to resonate the Windings to 
which it is connected. The Several Windings and 
capacities are So arranged that the antenna, cir 
cuit, the line circuit and the receiving Set input 
circuit are each resonant to Substantially the 
middle frequency of the broadcast frequency 
range. The tight coupling between the circuits 
broadens the response of the network. The re 
Sulting characteristic is a three-peak response 
curve which substantially covers the broadcast 
frequency range. We have found that the reso 
nant conditions of the line Varies With changes in 
line length. The effects of changes in line length 
are relatively small and may be neglected with 
in the ordinary limits of a home antenna, instal 
lation. 
We have found that the Selectivity character 

istics of the receiver are apparently varied for 
frequencies removed from the resonant frequency 
of the receiver. For example, the antenna Sys 
tem may resonate at frequencies differing from 
the frequency of reception and thus reduce the 
apparent selectivity of the receiver. These effects 
are Substantially reduced by including a Small 
amount of resistance in the antenna, transmis 
sion line, or receiver input circuit. One conven 
ient arrangement for including this resistance is 
to wind the primary or secondary of the broad 
cast section of one or both of the transformers 
with resistance Wire. 
We have found that many disturbing noises 

are transferred to the receiver through the aSS0 
ciated lighting lines to Which the receiver is 
connected. The disturbing noises, coming in on 
the power supply, put a radio frequency noise 
voltage on the chassis of the receiver. It is gen 
erally difficult to reduce this Voltage by ground 
ing the chassis because the ground lead cannot 

3 
be made short enough to have a low impedance. 
We prefer to reduce these disturbing noises by 
carefully balancing the transmission line, and 
the transformer Windings and by Substantially 
reducing the capacity coupling between the wind 
ings. In addition to these precautions, we have 
found it desirable to ground the secondary trans 
former Windings to the radio receiver chassis by 
Short leads. When thus arranged, the disturbing 
noises are Substantially reduced from the Sec- ; 
Ondary circuits of the coupling means connect 
ing the transmission line to the radio receiver. 
We prefer to ground the electrotatic Shield to a 
Short lead COnnected to the radio receiver chas 
SiS, as ShOWn in the drawings. 

Thus, we have described an antenna system 
Which is Suitable for all-wave reception. It is 
characterized by a high ratio of signal to noise 
and an efficient transfer of currents over a wide 
range of frequencies. The coupling means at 
the antenna and the ground are arranged on a 
form. Which minimizes the capacity coupling be 
tween transformer windings and the capacity be 
tween the Secondary windings and ground. The 
mutual inductive coupling is made large by the 2 
inclusion of a magnetite core. A symmetrical 
arrangement of the winding is maintained so 
that the transmission line is balanced with re 
Spect to ground. 
We claim as our invention: 
1. An antenna. System comprising a single an 

tenna, conductor; means insulating said conduc 
tor from ground; a transmission line; means lo 
cated adjacent Said antenna, and ground for 
Coupling Said antenna to a transmission line, 3 
Said last mentioned means including a trans 
former primary winding, a series capacitor and 
Second transformer primary winding, a low in 
pedance ground connection for said primary 
Windings, connections from said first named pri 
mary and Said capacitor to Said antenna, conduc 
tor, a core of magnetic material within and co 
axial to Said primary windings, secondary wind 
ings respectively mutually coupled to and sub 
Stantially Spaced form said primary windings, 
and connections from Said secondary windings 
to Said transmission line, and means for coupling 
the remote terminals of said transmission line to 
a radio receiver, Said coupling means including a 
transformer primary winding, a second trans 
former primary Winding, a core of magnetic 
material within and coaxial to said primary 
Windings, secondary windings respectively cou 
pled to and Substantially spaced from said pri 
mary Windings, an electrostatic shield between 
Said primary and Secondary windings and closely 
aSSociated With Said secondary windings, a ca 
pacitor connected to one of said secondary wind 
ings and to the input terminals of said radio 
Ireceiver, connections from the other of said sec 
Ondary Windings to Said input terminals and 
means for grounding said radio receiver, said 
electrostatic shield, and said secondary windings. 

2. A coupling device including a pair of sec 
Ondary Windings, low impedance means for 
grounding Said Windings, a capacitor serially 
connected to one of Said Windings, a coaxial pri 
mary winding within and symmetrically coupled 
to one of Said secondary windings, but substan 
tially Spaced therefron, a pair of balanced co 
axial primary windings serially connected by a 
capacitor Within and mutually coupled to said 
Secondary Winding including the first named ca 
pacitor, connections from said first named pri 
mary Winding to Said Second named capacitor, 
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4. 
connections from said balanced primary Wind 
ings to input terminals, means for increasing 
the mutual magnetic coupling between Said pri 
mary and secondary windings, Seid means com 
prising a magnetic core within and closely cou 
pled to said primary winding and means for 
reducing the capacity coupling between Said pri 
mary and Secondary windings, said means con 
prising a cylindrical electrostatic shield between 
said primary and secondary windings, substan 
tially spaced from said primary windings. 

3. A coupling device including an outer insu 
lating tube supporting a pair of coaxial second 
alry windings, a capacitor serially connected be 
tween one of said Windings and an output ter 
minal, an inner insulating tube, a pair of annu 

30 

35 

lar spacers supporting Said inner tube within 
and Substantially spaced fron said outer tube, 
a primary winding Supported by said inner tube 
symmetrically coupled to one of Said secondary 
windings, a pair of balanced primary windings 
supported by said inner tube, serially connected 
by a capacitor, and mutually coupled to Said 
Secondary winding including the first named 
capacitor, a core of magnetic material within 
said inner tube, connections fron said first 
named primary winding to said second named 
capacitor, and connections frcin said balanced 
primary windings to input terriniinals. 

4. A device of the character described in claim 
3 which is further characterized by a grounded 
electrostatic shield within and in close proximity 
to said outer insulating tube. 

5. A noise reducing antenna system which in 
cludes an antenna, for receiving radio frequency 
signals, said antenna, being characterized by a 
common signal path at all frequencies, an an 
tenna coupling transformer located near and 

2,189,809 
connected to an effective ground potential, an 
output transformer, a transmission line connect 
ing said output transformer and said antenna. 
transformer, Said output transformer comprising 
a plurality of primary windings closely aSSoci 
ated with a core of magnetic material, a plural 
ity of secondary windings, a grounded electro 
Static shield Substantially spaced from Said pri 
mary windings placed between said primary and 
Secondary Windings whereby the capacity from 
said primary windings to said shield is mini 
nized, said secondary windings being closely as 
Sociated with Said electrostatic shield, and 
grounded. 

6. A coupling transformer including an outer 
insulating tube supporting a pair of coaxial 
Secondary windings adapted to resonate at dif 
ferent frequencies, a pair of output terminals, 
Connections from one end of said secondary 
windings to one of said terminals, connections 
fron the other end of said secondary windings 
to S&id other output terminal, an inner insulat 
ing tube, a pair of annular spacers supporting 
said inner tube within and substantially spaced 
froian said outer tube, a primary winding sup 
ported by Said inner, tube, symmetrically cou 
pied to one of said Secondary windings but sub 
Stantially Spaced therefron, a pair of balanced 
primary windings supported by said inner tube, 
Serially connected by a capacitor, and mutually 
coupled to the other of said secondary windings, 
COInections from said first named primary 
winding to said capacitor, and connections from 
Said balanced primary windings to a pair of 
input terminals. 

WENDEL I. CAR SON. 
VERNON D. LANDON. 
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