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BUILT-IN FM DIPOLE ANTENNA 

BACKGROUND OF THE INVENTION 

Ever since radio receivers started to enjoy wide use, 
extensive efforts have been made to make the antenna 
circuits integral with the receivers. For standard broad 
cast band receivers, ?rst the loop antenna became stan 
dard and then the ferrite loop made possible a small in 
tegrated package. 

Similar success has not been achieved for higher fre 
quency receivers such as FM broadcast receivers, 
which operate at a frequency two orders of magnitude 
above the standard broadcast band. Such receivers, 
and particularly those that are battery operated, typi 
cally employ collapsible dipole antenna elements. 
Where a-c line operation is used, a line-cord antenna 
is often employed but they are not always satisfactory. 
In large console receivers an actual dipole antenna is 
often tacked inside the cabinet. Since the length of a 
half wavelength antenna is about 1.5 meters in the mid 
dle of FM band (neglecting dielectric and end effects), 
it can be seen that a small table model or component 
type receiver cannot accommodate a full built-in di 
pole. The collapsible dipole, or “rabbit ear” antenna, 
is effective but is considered inconvenient and some 
what awkward to use. The collapsible monopole, which 
is used where the receiver has suf?cient size to serve as 
an electrical ground plane or where an a-c line cord is 
present, has similar though lesser drawbacks. In gen 

- eral. small, component type receivers, particularly the 
battery operated versions, present a substantial prob 
lem in regard to built-in antenna operation. 

SUMMARY OF THE INVENTION 

It is an object of the invention to employ the speaker 
cables in an FM stereo component receiver as a built-in 
dipole antenna. ’ 

It is a further object of the invention toprovide, in a 
stereo component type radio receiver, r-f coupling be 
tween the receiver’s speaker jacks and antenna termi 
nals, while at the same time providing r-f isolation be 
tween such speaker jacks and the output terminals of 
the receivers audio frequency ampli?er. . 
These and other objects are achieved in the following 

manner. The FM stereo component receiver is fitted 
with connecting leads that electrically locate the 
speaker jacks between Ill 6 and 3/16 wavelength from 
the ampli?er chassis connection. Then coupling capac 
itors are connected between each speaker jack and an 
antenna terminal in a balanced input circuit. When the 
component speakers are in place, they are ordinarily 
located about one-half wavelength or more apart and 
the left and right speaker cables therefore act as the left 
and right arms, respectively, of a dipole antenna. Thus, 
through the application of this invention, a stereo com 
ponent system becomes uniquely adapted for ef?cient 
built-in antenna operation. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a pictorial drawing showing an’ FM stereo 
component receiver employing the invention; and 
FIG. 2 is a partial block-schematic diagram showing 

the essential features that are added to a conventional 
FM stereo receiver that permit it to utilize the left and 
right speaker cables as extended elements of an effec 
tive dipole antenna. 
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DESCRIPTION OF THE INVENTION 

FIG. 1 shows the basic elements of the invention. Re 
ceiver l is an FM stereo broadcast receiver component. 
It has a pair of'antenna terminals 2 normally designed 
to present a balanced BOO-ohm impedance. In a typical 
component system left speaker 3 and right speaker 4 
are separate and are remotely positioned to provide 
suitable stereo reproduction in the conventional man 
ner. Cables 5 and 6 connect the speakers to the speaker 
terminals 7 and 8 located on the receiver. While the an 
tenna terminals and the speaker terminals are shown on 
the top, these terminals are usually located on the rear 
panel of the receiver and are ordinarily in fairly close 
proximity to each other as will be described more par 
ticularly with reference to FIG. 2. _ 
Typically cables 5 and 6 are supplied with the 

speaker system and are precut with permanent terminal 
?ttings, these latter usually being molded plugs de 
signed to mate with suitable jacks located on the speak 
ers and on the receiver. These cables are often as much 
as 5 meters long'and are seldom less than one meter 
long. In typical operation, the user is instructed to lo 
cate the speakers for good aural effect and to coil the 
excess cable on the back of the speaker or into a pocket 
located therein. Thus a typical system will usually have 
the speakers two meters or more apart. While one 
speaker may be located at a greater distance from the 
receiver than the other speaker, their combined separa 
tion is substantial and normally adequate for dipole an 
tenna performance. I 

The speaker cables 5 and 6 are coupled respectively 
to the antenna terminals by capacitors 10 and 9.'These 
capacitors will typically have a value of about 100 pico 
farads. The reactance of such a capacitor is quite low 
at FM broadcast frequencies and quite high at audio 
frequencies. These capacitors will coupled r-f energy 
but will not appreciably couple audio frequency energy 
and will have no effect upon the speaker signals. Thus 
the speaker cables form a dipole antenna of more than 
one quarter wavelength each and provide excellent sig 
nal pickup performance. Since dipole action is present, 
no ground plane is needed-Consequently, theantenna 
works well on very- small component receivers. 
While capacitors 9 and 10 are, for purposes of this 

illustration, shown as being located externally to the re 
ceiver, they preferably are located interior by and, if 
desired, can be permanently connected. If the perma 
nent connection is used, an external antenna can be 
connected to terminals 2 in the usual manner. The an 
tenna of the invention will have little effect on strong 
signals thus injected. More desirably, where an external 
antenna is available, and, in particular, whereweak sig 
nal reception is desired, capacitors 9 and 10 could be 
installed with plug-in connector ?ttings (not shown) at 
terminals 2. - 

FIG. 2 is a more detailed showing of the elements of 
receiver 1. The dashed outline represents the outline of 
the receiver cabinet. Speaker terminals are shown dia 
gramat'ically as a pair of conventional jacks, each with 
signal and common connections to the output terminals 
of tuner-ampli?er 12. While the tuner-ampli?er section 
12 is shown as'a single unit, it can be composed of sev 
eral individual circuit cards or elements connected to 
provide that desired function. A conventional balun I3, 
connectedbetween the antenna terminals and the tun 
er-amplifier 12, provides the proper balanced imped 
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' ance to the antenna. Capacitors 9 and 10 are shown, 
with interior mounting, connected between the speaker 
signal leads and the antenna terminals. Ordinarily the 
antenna terminals and the speaker jacks will be physi 
cally quite close together in the typical small modern 
component designs. The capacitor lead length and 
dress will not be critical. However, it is desirable that 
the length of wire from the speaker jacks or terminals 
to the component ampli?er terminals be of a speci?ed 
length 1. Length 1 is preferred to be about one eight 
wavelength. As a practical matter, I can be varied from 
about one sixteenth to three sixteenth wave length, or 
about 19 cm to 56 cm for the FM band‘. The action of 
the section labeled 1 is important because the tuner 
ampli?er 12 will act as a ground plane to some degree, 
particularly when a-c line connected as shown. The 
tuner ampli?er output should therefore be isolated 
from the antenna circuit. By making'about one eight 
wavelength, the speaker jacks will see a high imped 
ance at r.f. looking back into the tuner-ampli?er 12 
output. - . 

An improved “built-in” dipole antenna has been de 
scribed and its use in connection with an FM stereo 
component receiver shown in detail. Clearly other em 

' bodiments within the scope of the invention are possi 
ble. Accordingly, it is intended that the scope of the in 
vention be limited only by the following claims. 
We claim: 
1. A stereophonic radio receiver system comprising: 

a cabinet housing astereo broadcast receiver having 
balanced antenna input terminals and “left”, and 
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“right” speaker terminals, said receiver being capable 
of receiving stereo broadcast signals and producing re 
lated audio frequency output signals, a pair of loud 
speakers, said loud speakers each mounted separately 
from said cabinet and adapted for location to provide 
stereo sound when provided with said signals from said 
receiver, means for connecting each of said pair of 
loudspeakers to respective ones of said speaker termi 
nals, a ?rst coupling capacitor located at said cabinet 
for connecting one of said antenna input terminals to 
one of said speaker terminals, a second coupling capac 
itor located at said cabinet for connecting the other of 
said antenna input terminals to the other of said 
speaker terminals, and means connected between said 
speaker terminals and said receiver for developing sub 
stantial impedance at r.f. while developing substantial 
no impedance at audio frequency. 

2. The system of claim 1, wherein said ?rst and sec 
ond coupling capacitors have a value that will provide 
a very high reactance at audio frequencies and a low 
reactance at r-f broadcast frequencies. 

3. The system of claim 2 wherein said receiver is in- ' 
tended for FM broadcast use and the combined length 
of said connecting means is selected to be at least about 
1.5 meters. 
4. The system of claim 3, wherein said speaker termi 

nals are connected to said receiver by means of leads 
having a length of about 19 
centimeters. 

* * * ,* >i< 

centimeters to about 56' 


