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This invention relates to antenna or signal Col 
lecting systems, and more particularly to direc 
tive antenna systems for the reception of signals 
of high frequencies of the order for example of 
those presently employed in television transmis 
sion, and to antenna Systems which are Suff 
ciently small to be contained in the cabinet which 
houses the other apparatus customarily used in 
receiving such signals and rendering them sensi 
bly perceptible. 

It has been the general practice prior to this 
invention to use, in conjunction with television 
receivers, elaborate outdoor antenna. Systems 
connected to the receiving equipment through a 
transmission line of from twenty to thirty feet 
or even more in length. For example one form 
of such antenna, consists of a half-wave dipole 
disposed upon the roof of or proximate to the 
dwelling house or other building in which the re 
ceiver is located and connected to the receiver by 
means of a length of twisted-pair transmission 
line. Such an antenna has numerous disadvan 
tages, not the least of which are that its struc 
ture is obtrusive and unsightly to such an ex 
tent as to detract greatly from the appearance 
of the premises upon which it is located and also 
that the cost of erecting the structure is large by 
comparison With the cost of the receiving appa 
ratus itself, ranging usually from fifty to one 
hundred dollars for a single installation. 
Such antenna Systems have the further disad 

vantage that, although they may be adjusted at 
the time of installation for most favorable recep 
tion of a single station, they cannot thereafter 
readily be readjusted in order to obtain optimum 
reception from another and differently located 
Station. For the same reason advantage cannot 
be taken of the directional properties of such a 
system to minimize the effect of interfering 
Sources such for example as diathermy machines 
and the like Which have been found to have a 
particularly deleterious effect upon television 
transmissions. 

Accordingly it is one object of the present in 
vention to provide an efficient high frequency 
antenna System in which the antenna is of Sufi 
ciently Small overall dimensions to permit it to 
be included within a cabinet such as is custom 
arily used to house the receiving equipment in 
conjunction with which the antenna is to be 
used, thus avoiding the disadvantages of the large. 
outdoor antennas heretofore used in respect of 
both unsightliness and nigh cost of installation. 
Another object of the invention is to provide 

a directional receiving antenna system adapted 
to be employed for the reception of high fre 
qency Signals Such as those used in television 
transmission, and disposed Within the cabinet 
housing the receiving equipment so as to be read 
ily controllable by the person using Such equipa 
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ment in order to obtain optimum reception of 
any One of a plurality of stations and in order 
to permit the elimination of the effect upon the 
receiver of interference from Sources such as 
diathermy machines and the like. 

Still another object of the invention is to pro 
vide a high frequency receiving antenna system 
adapted to be tunable to any one of a group of 
channels of substantially the same band-width 
and to be tuned in each case so that the band 
which the system is adapted to transmit is not 
appreciably changed in tuning from channel to 
channel and corresponds substantially to the 
width of the band of frequencies to be received in 
each channel. 
Other objects and advantages will be pointed 

out in the course of the explanation of a specific 
embodiment of the invention and certain varia 
tions thereof. Although the Scope of the inven 
tion will be understood to be subject only to the 
limitations imposed by the appended claims, the 
Specific embodiment above mentioned, both as to 
its organization and mode of operation will best 
be understood by reference to the following de 
Scription and the accompanying drawings in 
Which: 

Figure 1 is a schematic circuit diagram illus 
trating one embodiment of the invention and 
certain of its variations; 

Fig. 2 is a rear view in perspective of the cabi 
net housing a television receiver and a direction 
all loop antenna system in accordance with th 
invention; 

Fig. 3 is a detailed perspective view showing 
the structure of a shielded loop antenna for use 
in a circuit in accordance with the invention; 

Fig. 4 is a detailed perspective view showing 
the structure of a dipole antenna for use in a 
circuit in accordance with the invention; 

Fig. 5 is a perspective view showing a loop an 
tenna of the kind shown in Fig. 2 mounted in 
the cabinet housing a television receiver so as 
to be rotatable about horizontal as Well as verti 
cal axes, whereby the plane of the loop may be 
Oriented for the optimum reception of signals in 
any direction; 

Fig. 6 is a detailed cross sectional view show 
ing the support, bearing and pulley structure 
used in the arrangement of Fig. 5; 

Fig. 7 is a detailed view showing the bearing 
and pulley used to support the loop in the appa 
ratus of Fig. 5; and / 

Fig. 8 is a detailed view showing the manner of 
attachment of the pulleys to the lower corner 
of the cradle in the apparatus of Fig. 5. 

Referring now to Fig. 1 which shows a circuit 
diagram of an embodiment of the invention, 
and 2 represent respectively a dipole and a loop, 
either of which may be used in the system ac 
cording to the invention. The structural details 



2. 
of One form of each of these types of signal coln 
lector will be set forth more fully hereinafter. 
Suffice it for the present to say that either is suf 
ficiently small in respect to its physical dimen 
sions to be contained within the cabinet which 
houses other receiving equipment. In every case, 
therefore, the effective length of either the dipole. 
or the loop will be less than one-half wave length 
of the highest frequency at which the system is 
adapted to operate. Practically, of course, it will 
be understood that either one and not both of 

5 
set forth. 
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these signal collectors will be used in a given re 
ceiver. Since, however, the antenna circuit ar 
rangement may be the same in both cases except 
for constants, both have been shown in Fig. 1 
and accordingly there is provided a double pole 
switch 3 by means of which either may be con 
nected to the rest of the coupling system. 
To the common terminals of the switch one 

end of the twisted pair transmission line 4 is con 
nected. It should be understood that other well 
known types of transmission line may be used, 
as for example coaxial or open wire lines which 
would introduce less loss. However the twisted 
pair line has proven entirely satisfactory in most 
embodiments. The other end of the line is con 
nected to two terminals of each of a plurality. 
of triple gang switches 5, 6, 7, and 8. The third 
terminal of each of the said switches may be 
connected to the grid of a space discharge tube 
9 through a coupling condenser fo and grid leak. 

. The tube 9 represents any suitable means 
adapted to utilize the signal collected by the 
dipole or the loop 2, depending upon which is 
used, and may for example be a radio frequency 
amplifier or a frequency converter tube in a tele 
vision receiver or the like. The power supply 
and output circuits of this tube have not been 
shown inasmuch as they do not materially influ 
ence the Operation of the circuit which is the 
subject of the invention. It will be understood 
that this tube may be followed by the usual cir 
cuits employed in a television or other receiver of 
high frequency signals. 
The operation of any one of the switches 5, 6, 

l, or 8 will serve to connect between the free end 
of the transmission line 4 and one side of the 
coupling condenser fo one of the antenna cou 
pling transformers f2, 3, 4 or 5 and additional 
tuning means in the primary circuits thereof 

1 adapted to modify the effective length and char 
acteristics of the transmission line section 4 
whereby the antenna circuit is adapted to be 
tuned to receive signals in a particular channel. 
This additional tuning means may consist either 
of a further section of transmission line as shown 
at 6 or of lumped reactive elements such as 

2,818,516 
sired band of frequencies in each channel. Thi 
will be explained more fully hereinafter. 
The circumstances which permit, and the ad 

vantages to be derived from tuning the antenn 
circuit in the system just described will now b 

First it is to be noted that in the cas 
of the half-wave dipole antenna, it is impossibli 
to tune the antenna circuit for relatively narroy 
band response to signals within a single channel 
This is due to the low value of Q inherent in such 
an antenna which, in fact, is such as to permi 
its use over a wide range of frequencies to receiv 
signals in a number of different channels. Forex 
ample it has been customary to use a single dipol 
antenna for receiving signals in several differen 
channels located in the frequency, range from 5( 
to 108 megacycles used for television. Since the 
antenna is not tunedit obviously cannot pick up 
all signals with optimum efficiency. 

It has been found that the use of an antenn 
of relatively smaller dimensions not only per 
mits the inclusion thereof within the cabinet housing the other receiving equipment, but it 
likewise permits the antenna circuit to be tuned is so as to give a substantially uniform response 
over: a relatively narrow but sufficiently wide 
band of frequencies. This is by reason of the 
fact that the smaller antenna can be constructed 
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those shown at 7 and 8. For one channel the 
primary circuit is adapted to be tuned solely by 
means of the transmission line 4 as shown at 9 
and without the use of any additional tuning 
means. The transformer secondary circuits are 
likewise tuned to a frequency within the chan 
nel to be received, and since this can most readily 
be done by designing the transformer so that the 
inductance appearing across its secondary ter 
minals resonates with the input capacity of the 
following amplifier stage at the desired frequency, 
it has been found convenient to provide a sepa. 
rate transformer for each channel to be received. 
The primary and secondary circuits of the several 
transformers are tuned in accordance with well 
known principles applicable to tuned coupled cir 
cuits to give the required response over, the de 
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so as to have a relatively high value of Q. In 
other words, considering the problem from the 
viewpoint of the theory of coupled circuits, it 
is necessary to provide sufficient damping in 
either the primary or secondary circuits or both 
to give the required band width. With a large 
antenna more damping is provided by the an 
tenna alone than is required to give the desired 
band width for a single six megacycle tele 
vision channel. However in the case of a small 
antenna the value of Q may be made such as 
to provide the necessary damping for a six mega 
cycle channel. . Although additional damping 
may be added to give the desired band width, it is 
preferable to construct the antenna, so that sub 
stantially the entire primary circuit resistance 
is the radiation resistance of the antenna, since 
when this condition obtains, the antenna will 
operate at maximum efficiency. In constructing 
the antenna with this end in view it should be 
remembered that in the case of the loop, in 
creasing the area thereof increases the radia 
tion resistance, while increasing the diameter of 
the conductor of which the loop is formed de 
creases its inductance. Likewise in the case of 
the dipole, increasing its length increases its ra 

5 diation resistance, while the addition of capacitive 
loading at the ends of the dipole decrease the ca 
pacitive reactance. In general therefore it will 
be desirable to make the loop or dipole as large 
as is permissible in view of the available space 
in the cabinet and then to make the diameter 
of the loop conductor or the loading of the dipole 
just sufficient to give the desired value of Q. 

It should also be pointed out that the band 
width will be somewhat affected by the length 
of the transmission line connecting the antenna 
to the transformer primary. In general the ef 
fect of using a greater length of transmission line 
between the antenna and the transformer will 
be to produce a more sharply resonant primary 
circuit than when a shorter length of line is used. 
Since the transmission line section 4 in Fig. 1 
is always connected in the primary circuit re 
gardless of which transformer is in use, this 
Section should be chosen of such length as will 
cooperate with the antenna to give the desired 
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-band width. This, however, is not the only con 
sideration involved in the choice, for the line 
must be of sufficient length at least to tune the 
primary circuit. 

In the case of a loop antenna it will be de 
sirable to have the effective electrical length of 
the circuit including the antenna, the transmis 
sion line 4, the tuning means, and the primary 
winding of the transformer substantially equal to. 
an integral number of half-wave lengths, while 
in the case of a dipole the electrical length of 
the circuit should equal an odd number of quarr 
ter wave-lengths at the frequency to be received. 
In referring to “effective electrical length" it will 
be convenient to regard the length as being the 
electrical “distance' from the midpoint of the 
loop or the tips of the dipole to the midpoint of 
the transformer primary. This, of course, is only 
one-half the electrical distance around the con 
plete circuit but, for the purposes of this speci 
fication and the appended claims, it will be con 
venient to adopt this definition. In the case 
of the loop this will make the midpoint of the 
loop conductor and the center point on the 
transformer primary winding voltage nodal 
points. If the effective electrical length of the 
loop antenna is less than one quarter Wave 
length, as is the case in the embodiment herein 
described, the voltage maximum point of the 
circuit will be somewhere along the transmission 
line 4, for example at the point ac-ac as indicated 
in Fig. 1. In this case all points on the an 
tenna will be at relatively low potentials and 
shielding problems will be considerably simplified. 
It will be found that capacitive pickup by the 
loop, which has an undesirable effect upon its 
directional characteristics and should therefore 
be avoided, may be reduced to a satisfactory 
minimum by using a transmission line Compara 
tively free from capacitive pickup, such as a 
twisted pair or coaxial line, by grounding the 
centers of the transformer primaries to effect a 
balanced system with reference to ground, and 
by using an electrostatic screen surrounding at 
least those portions of the loop which are at 
high potential. The structure of the screen 
which may be used will be discussed in more de 
tail when consideration is hereinafter given to 
the structure of the loop. 
When an antenna in the form of a dipole is 

used, the electrical length of which is less than 
one-quarter wave-length it will be desirable to 
employ a sufficient length of line to render the 
overal electrical length of the circuit equal to 
a quarter wave-length. Then the ends of the 5. 
dipole elements will be at maximum potential 
and the voltage node will again obtain in the 
transformer primary. Of course, if the length 
of the transmission line necessary to make the 
electrical length of the circuit One-quarter Wave 
length is not sufficient to span the distance be 
tween the antenna, and the Switching means, a 
longer section may be used which may be such 
as will make the circuit an odd number (three 
for example) of quarter waves in length. How 
ever consideration must be given to the fact that 
as the length of the line is increased, its reso 
nances tend to become sharper and may have 
an undesirable effect upon the width of the fre 
quency band which the circuit will transmit. 
This sharpening may to some extent be com 
pensated for by increasing the dissipation of 
the line or by adding resistance externally. The 
same considerations apply in the case Where a 
loop antenna is employed and a length of trans 

3 
mission line is used such as will make the cir 
cuit of electrical length equal to an integral 
number of half wave-lengths greater than one. 

O 

ls 

In general it is desirable to use as short a length 
of line as will conveniently connect the antenna 
to the primary terminals of the transformer and 
provide the desired tuning. In the tuning 
process, of course, the effective electrical length 
of this line will be kept substantially constant 
and in consequence of this, as the tuning of the 

- circuit is varied from one channel to another, 
the bandwidth will remain substantially con 
stant. s 

As hereinbefore indicated in the general dis 
cussion of the embodiment of the invention 
shown in Fig. 1, a plurality of tuning means are 
provided for connecting the end 20 of the trans 
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mission line 4 to the primary windings of the 
transformers 2, 3, 4 and 5. By these means 
the effective electrical length of the transmis 
sion line may be varied to tune the several 
primary circuits to different frequencies for the 
reception of signals in different channels. Such 
tuning, means may consist either of additional 
lengths of transmission line or of lumped re 
active elements capable of modifying the effec 
tive length of the line. Referring, for example, 
to Fig. 1 there is shown a length of transmission 
line 6 which by operation of the switch 5 may 
be connected between the free end 20 of the 
transmission line 4 and the primary of the 
transformer 2. If, for example, when the 
switch S is closed to connect the end 20 of the 
line directly to the primary winding of the 
transformer 8, the circuit including the an 
tenna, the line 8 and the primary of the trans 
former 8, is tuned to a frequency f1, then the 
line section f6 may be made of such length that 
it will tune, the circuit including the antenna, 
the line 4 and the primary of the transformer 
2 to a frequency fa which may be either higher 
or lower than f. The length of line required 
to change the tuning from a given frequency f1 
to another frequency f2 will differ depending 
upon whether a loop antenna or a dipole an 
tenna is used. If at the frequency f1 to which 
the primary circuit is tuned by the line 4 alone, 
the effective electrical length of the entire cir 
cuit including. the antenna, the line 6 and the 
primary of the transformer is to centimeters 
and if the effective electrical length of the addi 
tional line section 6 is l centimeters, the cir 
cuit including the additional line Section will, 
in the case of the loop, be an integral number 
of half waves in length at any frequency fa 
given by the expression: 

fs - - 22(H) 
where n is an integer and c=3x1010 centimeters 
per Second. , 

In the case of the dipole the circuit will be an 
odd number of quarter waves in length at any 
frequency f2 given by the expression 

c 

f" () 
where n is an odd integer. In both of these cases, 
it will be noted, the frequency fa may be either 
lower or higher than f1. 
Similar results may be obtained by the use of 

lumped reactive elements connected either in 
shunt or in series between the end of the line & 
and the primary winding of the transformer 14. 
Here the same results obtain regardless of 
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whether the loop or the dipole is involved. For 
example the switch is adapted upon being 
closed to connect condensers in series be-, 
tween the end of the line 4 and the primary 
winding of the transformer 4. Such condensers 
will effectively shorten the electrical length of 
the primary circuit so as to tune it to a higher 
frequency than that to which it would be tuned 
in their absence. It will be apparent that series 
inductors might be employed in a similar man 
ner effectively to lengthen the primary circuit 
electrically so as to tune it to a lower frequency. 
The switch 8 is adapted upon being closed to 

connect the condenser 8 in shunt across the 
end of the transmission line 4 and the primary 
of the transformer 5. The condenser when 
thus connected acts effectively to lengthen the 
primary circuit and to tune it to a lower fre 
quency. In the same manner, of course, a shunt 
connected inductor would operate to shorten the 
effective electrical length of the circuit and to 
tune it to a higher frequency. 

It will of course be understood that the al 
ternative methods just described for tuning the 
primary circuits of the four transformers 2, 3, 
4 and 5 in the system of Fig. 1 are merely 
exemplary and that any desired number of cir 
cuits may be incorporated in a particular re 
ceiver each tuned by any of the aforementioned 
methods in order to permit the reception at will 
of any one of a number of channels correspond 
ing to the number of such circuits provided. 

It is also to be pointed out with reference to 
Fig. 1 that means may be provided at the point 
of connection of the antenna to the transmission 
line 4 for separately tuning the antenna, apart 
from the several coupling circuits. For example 
there are shown adjustable condensers 2 con 
nected serially in the leads, to the dipole and 
an adjustable condenser 22 connected serially in 
the loop circuit 2. Alternatively of course ad 
justable inductances might be used for the same 
purpose and the elements in either case might be 
connected either in shunt across the leads from 
the dipole or serially in the loop leads, though 
the arrangements as shown are preferred. By 
such tuning it is possible effectively to modify 
the electrical length of the circuit comprising the 
antenna and the line section 4 for all frequencies 
at which the system is intended to be operated. 
Such an adjustment is equivalent in effect to 
changing the effective length of the line section 
4 and may be relied upon as a convenient means 
for accomplishing this end. . 

Referring now to Fig. 2 there is illustrated an 5: 
arrangement of a rotatable loop: antenna dis 
posed within the cabinet of a television receiver 
and adapted to be used in conjunction with the 
circuits above described. The loop 23 in this em 
bodiment may comprise a rectangle sixteen inches 
on each side-formed of a single length of three 
eighths inch copper tubing, which was found 
to have.the required value of radiation resistance 
to yield the desired six megacycle bandwidth in 
accordance with the principles already set forth. 
It may conveniently be supported by clamping 
between two vertical members 24 and 25 of wood 
or like insulating material. The vertical member 
22 is provided at each of its ends with metal 
bearing pins 26 and 27 (see Fig. 3). Said pins 
are adapted to be journaled in bearings of any 
satisfactory form in the shelf 28 and baseboard 
29 within cabinet 30 in which are also arranged 
the other components 3 of a television receiver. 
Pinned or otherwise affixed to the lower bearing 
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pin is a pulley wheel 32 for rotating the loop. 
The other apparatus for effecting such rotation 
may comprise the pulley wheels 33 and the pulley 
wheel 34 mounted on the shaft 35 adapted to 
be turned by a knob 36 operable from the front 
of the cabinet. A cord or belt 37 running over 
all of these pulleys permits the antenna to be 
rotated about its vertical axis, by turning the 
knob 36. Such rotation may be restricted to 
one complete 360° turn by the cooperation of a 
pin 38 on pulley 32 and a stationary stop 39. 
The ends of the loop 23 are connected through 
the adjustable condenser 22 corresponding to 
the like numbered element in Fig. 1. The ends 
of the loop are likewise connected to one end 
of the twisted-pair transmission line 4, similarly 
identified in Fig. 1, the other end of which is 
connected to terminals 20. The latter terminals 
may be connected to the several switches (not 
shown in Fig. 2) in the manner shown in Fig. 1. 
The size of the loop is of course restricted only 
by the size of the cabinet in which it is to be 
included, and by reason of the fact that it is 
desirable that the loop should be rotatable there 
in in order to take advantage of its directional 
characteristics. Rotatability is particularly de 
sirable since it permits the utilization of the di 
rectional characteristics known to be inherent in 
Such a loop antenna in excluding signals from 
stations other than the one desired to be re 
ceived and in excluding all but the direct wave 
from the desired station. 
In order to maintain the desired directional 

characteristic it has been indicated that the loop 
may preferably be shielded to prevent electric 
pickup. Although the shielding has been omitted 
in Fig. 2 for clarity, it is shown in Fig. 3 con 
sisting of a plurality of vertically arranged con 
ductors 40 in planes on opposite sides of the 
loop. These conductors may conveniently be ce 
mented in sandwich fashion between two sheets 
of heavy paper 4 and 42 which may be fastened 
to the vertical members 24 and 25 as shown in 
Fig. 3. The shield conductors 40 are preferably 
connected together and to a ground connec 
tion on the receiving equipment. This connec 
tion should be made as short as is feasible so 
as to be of low reactance and may comprise 
a conductive band 43 soldered to the separate 
conductors 40 and connected to the bearing pin 
26 which in turn may be connected to a ground 
point on the receiving equipment on the shelf 28. 
As heretofore stated the fact that the maximum 
voltage point in the antenna circuit may be made 
to occur at a point on the transmission line 
COOperates to improve the shielding. Both this 
effect and the action of the shield just described 
cooperate to render the structure a pure mag 
netic pickup device. 
The structure of a dipole anterina for use in 

connection with the circuits already described 
with reference to Fig. 1 is shown in Fig. 4. It 
comprises two horizontally disposed conductive 
dipole elements 44 inserted in sockets in an in 
sulating separator 45 clamped between vertical 
members 46 and 47 similar to those employed in 
the case of the loop. In the embodiment shown 
the length of the dipole measured between the 
extremities of the elements 44 is seventeen inches. 
Capacitive loading was provided by means of 
plates 48 affixed to the ends of the rods 44. It 
will be noted that each of these plates comprises 
three sections. Each plate was twelve inches 
deep, the Outer sections were three and one-half 
inches wide, and the central section was four and 
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three-eighths inches wide. This structure Was 
found to yield the proper values of radiation 
resistance and capacitive reactance for the re 
ception of the six megacycle television channel 
when used in conjunction with the circuit shown 
in Fig. 1. The bent structure of plates 48, as 
shown in Fig. 4, facilitates rotation of the an 
tenna within the cabinet. The entire unit may 
be mounted in the cabinet in the same manner 
as the loop and so as to be rotatable about a 
vertical axis. Electrical connections are made 
from the innermost ends of the dipole elements 
through the condensers 2, also designated in 
the circuit diagram of Fig. 1, to the transmission 
line A. 
Although it has been observed that both the 

loop and the dipole are made rotatable about a 
vertical axis in order to take advantage of their. 
directional features in tuning out undesired sig 
nals and noise, attention should be called to the 
fact that in order to take the utmost advantage 
of these directional characteristics the loop an 
tenna should be used where the electric Waves 
to be received are vertically polarized and the di 
pole where they are horizontally polarized. Et 25 
has been found in some cases that although the 
waves originally transmitted may have been 
either vertically or horizontally polarized, when 
they reach the receiver the polarization has been 
changed. This may be due to the presence of a 
reflected wave so that the field at any point may 
be the resultant of tWO Or more Waves SOme of 
which may be reflected. Under such circum 
stances it is no longer possible to obtain optimum 
reception using an antenna, whose directivity is 
limited to a single plane. It is then desirable 
to provide an antenna, rotatable in all directions 
so as to be capable of optimum reception of a 
wave coming from any direction and with any 
polarization. 
An arrangement permitting such operation 

and employing a loop antenna, is shown in Fig. 5. 
Here a loop 49 is clamped between two members 
50 and 5 as in the embodiment of Fig. 3. It is 
Supported. So as to be rotatable about a horizontal 
axis by means of pins or studs, one of which is 
shown at 52, journaled in the uprights' 53 of a 
cradle support 54. The latter is mounted upon 
a swivel base 55 so as to be rotatable about a 
vertical axis. A System of cords and pulleys is 
provided by means of which the antenna may 
be oriented in any desired plane. For this pur 
pose the control knobs 56 and 57 operable from 
the front of the cabinet are used. The stud 52 
at one end of the loop supporting members 50 
and 5 is provided with a pulley 58, as shown 
more clearly in Fig. 7. The cord 59 passes around 
the pulley 58, over the pulleys 60 affixed to a 
lower Corner of the cradle 54, as shown more 
clearly in the detailed drawing of Fig. 8, and then 
around a pulley 6 concentric with the axis of 
the Swivel mounting 55. The latter is shown in 
vertical cross section in Fig. 6. The pulley 6. is 
adapted to accommodate a second cord 62 which 
passes over the pulleys 63 and around the pulley 
64 attached to the end of the shaft controlled 
by the knob 56, thereby completing the linkage 
for producing rotation of the loop 49 about a 
horizontal axis. The pulley 65 is affixed to the 
shaft 66 which in turn is rigidly attached to the 
cradle 54. The cord 67 passes over the pulley 
65 and thence over the pulleys 68 and around 
the pulley 69 affixed to the end of the shaft 
controlled by knob 57, thereby completing the 
linkage for effecting rotation of the cradle 5 

and of the loop 49 supported therein about a 
vertical axis. The entire swivel support may be 
affixed to the base of the cabinet by means of 
screws To inserted through holes in the bracket 

which supports the entire assembly. Atten 
tion is called to... the fact that the pulley 65 is 
directly and rigidly coupled to the cradle 54 by 
means of the shaft 66 having a flange 2 which 
may be affixed to the cradle by bolts or other 

o suitable means. The lower surface of the flange 
bears on the plate 73 affixed to the bracket 7 
by screws, being separated therefrom by a 
washer 74. The pulley 6, on the other hand, is 
free to rotate on the bracket 7 and is provided 
with upper and lower washers 5 and 16 to facili 
tate such rotation. Electrical connections are 
made from the antenna to the receiving appa 
ratus 3 through the twisted cable 4. 
Since the loop antenna, just described can be 

"20 orientated in any plane by simply turning the 
knobs 56 and 57 it may be adjusted to the opti 
mum reception of signals arriving from any di 
rection and to discriminate against signals ar 
riving from other directions whereby the unde 
sirable effects of reflections and noise may be 
considerably reduced. 
Wherever in the foregoing specification the 

symbol 'Q' has been used it has been employed 
in its usual sense and signifies either the ratio of 

so a L/R when applied to an inductive circuit ele 
ment having inductance I and series resistance 
R or the ratio of G/oC when applied to a capaci 
tive circuit element having capacitance C and 
shunt conductance G and where a represents the 

35 Er frequency at which the measurement is 
0. - 

It will of course be understood that although 
the invention has been described with reference 
to certain embodiments, it is capable of expres 

40 Sion in other embodiments which will occur to 
those skilled in the art, and it is not intended 
that the invention shall be restricted in scope 
except by the appended claims. - 

I claim: 
1. In a receiving system for high frequency 

electromagnetic wave signals, an antenna sys 
tem having a circuit which includes an antenna, 
a transmission line section and the input circuit 
of a coupling device, said circuit being tuned to 

50 receive signals in a certain channel and being 
damped so as to have the desired band-width for 
the reception of signals in said channel only, said 
damping being due principally to the radiation 
resistance of said antenna; a second coupling de 

55 Vice and additional means connectable in said cir 
cuit in place of said first coupling device for 
tuning said circuit to receive signals in a different 
channel without substantially changing said 
band-width. 

60 2. In a receiving system for high frequency 
electromagnetic wave signals, an antenna system 
having a circuit which includes an antenna, a 
transmission line Section and the input circuit of 
a coupling device, said circuit being tuned to re 

65 ceive signals in a certain channel and to have an 
effective electricallength equal to an integral 
number of quarter wave lengths at a frequency 
within said channel and being damped so as to . 
have the desired band-width for the reception of 
signals in said channel only, said damping being 

- due principally to the radiation resistance of said 
antenna; a Second coupling device and an addi 
tional means connectable in said circuit in place 

75 of Said first coupling device fortuning said circuit 

45 



6 
to receive signals in a different channel without 
substantially changing said band-width. 

3. In a receiving system for highi frequency 
electromagnetic wave signals, an antenna system 
having a circuit which includes an antenna, a 
transmission line section and the input circuit of 
a coupling device, said circuit being tuned to re 
ceive signals in a certain channel and being 
damped so as to have the desired band-width for 
the reception of signals in said channel only, 
said damping being due principally to the radia 
tion resistance of said antenna; a second coupling. 
device and an additional section of transmission 
line connectable in said circuit in place of said 
first coupling device fortuning said circuit to re 
ceive signals in a different channel without sub 
stantially changing said band-width. 

4. In a receiving system for high frequency 
electromagnetic Wave signals, an antenna system, 
having a circuit which includes an antenna, a 
transmission line section and the input circuit of 
a coupling device, said circuit being tuned to re 
ceive signals in a certain channel and being 
damped so as to have the desired band-width for 
the reception of signals in said channel Only, 
said damping being due principally to the radia 
tion resistance of said antenna; a second coupling 
device and lumped reactive circuit elements con 
nectable in said circuit in place of Said first coul 
pling device for tuning said circuit to receive sig 
nals in a different channel without Substantially 
changing said band-width. 

5. In a receiving system for high frequency 
electromagnetic wave signals, an antenna system 
having a circuit which includes an antenna, a 
transmission line section and the input circuit of 
a coupling device, said circuit being tuned to re 
ceive signals in a certain channel and being 
damped so as to have the desired band-width for 
the reception of signals in said channel only, 
said damping being due principally to the radia 
tion resistance of said antenna; a second coupling 
device and an additional section of transmission 
line having an effective electricallength less than 
one quarter Wave at a frequency within said 
channel connectable in said circuit in place of 
said first coupling device for tuning said circuit 
to receive signals in a different channel without 
substantially changing said band-width. 

6. In a receiving system for high frequency 
electromagnetic wave signals, an antenna system 
having a circuit which includes an antenna, a 
transmission line section and the input circuit of 
a coupling device, said circuit being tuned to re 
ceive signals in a certain channel and being 
damped so as to have the desired band-width for 
the reception of signals in said channel only, said 
damping being due principally to the radiation 
resistance of said antenna; a second coupling de 
vice and an additional section of transmission line 
having an effective electrical length greater than 
one quarter wave but less than one half wave at 
a frequency within said channel connectable in 
said circuit in place of said first coupling device 
for tuning said circuit to receive signals in a dif 
ferent channel without substantially changing 
said band-width. 

7. In a receiving system for high frequency 
electromagnetic wave signals, an antenna system 
having a circuit which includes a loop antenna, 
a transmission line section and the input cir 
cuit of a coupling device, said circuit being tuned 
to receive signals in a certain channel and to 
have an effective electricallength equal to an in 
tegral number of one half wave lengths at a fre 
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quency within said channel and being damped so 
as to have the desired band-width for the recep 
tion of signals in said channel only, said damp 
ing being due principally to the radiation re 
sistance of said antenna; a second coupling de 
Vice and additional means connectable in said 
circuit in place of said first coupling device for 
tuning said circuit to receive signals in a differ 
ent channel without substantially changing said 
band-width. 

8. In a receiving system for high frequency 
electromagnetic signals, an antenna system hav 
ing a circuit which includes a dipole antenna, 
a transmission line section and the input circuit 
of a coupling device, said circuit being tuned to 
receive signals in a certain channel and to have 
an effective electricallength equal to an odd num 
ber of quarter wave lengths at a frequency with 
in Said channel and being damped so as to have 
the desired band-width for the reception of sig 
nals in said channel only, said damping being due 
principally to the radiation resistance of said an 
tenna; a second coupling device and additional 
means connectable in Said circuit in place of said 
first coupling device for tuning said circuit to 
receive signals in a different channel without sub 
stantially changing said band-width. 

9. In a receiving system for high frequency 
electromagnetic wave signals, an antenna sys 
ten having a circuit which includes an elec 
trically shielded loop receiving antenna, a trans 
mission line section and the input circuit of a 
coupling device, said circuit being tuned to re 
ceive signals in a certain channel and to have 
an effective electrical length equal to one half 
Wave at a frequency within said channel, said 
circuit having a voltage maximum point located 
on said transmission line and being damped so 
as to have the desired band-width for the re 
ception of signals in said channel only, said 
damping being due principally to the radiation 
resistance of said antenna. 

10. In a receiving system for high frequency 
- electromagnetic wave signals, an antenna system 
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having a circuit which includes an electrically 
shielded loop receiving antenna, a transmission 
line section and the input circuit of a couplins 
device, said loop antenna being rotatable about 
a vertical axis through the plane of said loop to 
tune out undesirable signals in at least one di 
rection, and said circuit being tuned to receive 
signals in a certain channel and to have an ef 
fective electrical length equal to a one half wave 
at a frequency within said channel, said circuit 
having a voltage maximum point located on said 
transmission line and being damped so as to have 
the desired band-width for the reception of sig 
nals in said channel only, said damping being due 
Principally to the radiation resistance of said 
antenna. 

11. In a receiving system for high frequency 
electromagnetic wave signals, an antenna system 
(entirely contained within a cabinet housing other 
receiving equipment comprising said receiving 
system, said antenna system having a circuit 
which includes an antenna, a transmission line 
section and the input circuit of a coupling de 
vice, said antenna having an effective electrical 
length less than one quarter Wave at the highest 
frequency within any of a plurality of channels 
to be received by said system, said circuit being 
tuned to receive signals in one of said channels 

75 

and being damped so as to have the desired band 
width for the reception of said signals in said 
channel only; a plurality of other coupling de 
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vices and additional means alternatively con 
nectable in place of said first coupling device for 
tuning said circuit to receive signals in others of 
said channels without substantially changing 
said band-width. 

12. In a television receiver, a built-in direc 
tional antenna system for receiving television sig 
nals in different channels, said system comprising 
an antenna disposed within the cabinet housing 
said receiver and rotatable to tune out undesired 
signals in at least one direction, a plurality of 
coupling devices, a transmission line section for 
connecting said antenna, to One of Said coupling 
devices, and a plurality of means connectable in 
circuit between said transmission line and one of 
said coupling devices, each adapted to tune said 
circuit to a different channel without substan 
tially changing the band-width. - 

13. In a television receiver, an antenna system 
for receiving high frequency wave signals in dif 
ferent channels, said system comprising an ans 
tenna disposed within the cabinet housing Said 
receiver a support disposed within said cabinet 
and rotatable about a vertical axis, a second Sup 
port carried by said first support and rotatable 
about a horizontal axis, Said antenna, being 
mounted on said second support, means oper 
able at will to rotate said first support, other 
means operable at will to rotate said second Sup 
port relative to said first Support, said last tWC 
means permitting said antenna to be oriented in 
any desired manner for the optimum reception 
of Wave signals, from a given direction and for 
discriminating against signals from other direc 
tions, and means for forming in conjunction with 
said antenna, a plurality of circuits, each tuned 
to a different channel and each being damped, 
Said damping being due principally to the radia 
tion resistance of said antenna. 

14. In a receiving system for high frequency 
electromagnetic wave signals, an antenna system 
comprising a circuit tuned to receive signals in a 
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certain channel, said tuned circuit comprising a 
loop receiving antenna, having an effective elec 
trical length of less than one-quarter wavelength, 
a transmission line whose electricallength is sub 
stantially equal to the difference between the 
length of said antenna, and an integral number of 
half wave lengths, and the input circuit of a cou 
pling device, all directly connected in said tuned 
circuit, said antenna, being of such electrical di 
mensions compared to the other components of 
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said circuit that, for the frequency to which said 
circuit is tuned, all points on said antenna are of 
lower potential than the point of maximum po 
tential of said circuit. 

15. In a receiving system for high frequency 
electromagnetic Wave signals, an antenna system 
comprising a circuit tuned to receive signals in 
a certain channel, said tuned circuit comprising 
a dipole antenna having an effective electrical 
length of less than one-quarter wave length, a 
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transmission line whose electrica length is sub 
stantially equal to the difference between the 
length of said antenna, and an odd number of 
quarter wave lengths, and the input circuit of a 
coupling device, said components being serially 
connected and tuned as a whole largely by the 
presence of Said transmissionline. 

16. In a receiving system for high frequency 
electromagnetic Wave signals, having a Cabinet 
for housing said receiving apparatus, a receiv 
ing antenna, disposed within said cabinet, a trans 
mission line section serving to connect said an 
tenna, to said receiving apparatus and being of 
electrical length commensurate With said an 
tenna, and means for forming a plurality of 
tuned circuits, each tuned to a different fre 
quency and each including as an integral part 
thereof Said antenna, and said transmission line 
Section. 

17. In a receiving system for high frequency 
electromagnetic wave signals, having a cabinet 
for housing said receiving apparatus, a receiving 
antenna disposed within said cabinet, a trans 
mission line section serving to connect said an 
tenna, to said receiving apparatus and being of 
electrical length commensurate with said anten 
na, an adjustable reactive element connected 
across said transmission line at its point of con 
nection to said antenna, to modify the effective 
impedance of said antenna, and means for form 
ing a plurality of tuned circuits, each tuned to a 
different frequency and each including as an 
integral part thereof said antenna and said trans 
mission line Section. 

18. In , a receiver for high frequency electro 
magnetic wave signals, a built-in antenna system 
for receiving said signals in different channels, 
said system comprising an antenna disposed with 
in the cabinet housing said receiver, and means 
for forming in conjunction with said antenna, a 
plurality of circuits, each circuit being turned to 
receive signals in a different channel and each 
circuit being damped so as to have substantially 
the same effective band-width, said damping be 
ing due principally to the radiation resistance of 
Said antenna. 

19. In a television receiver, a built-in antenna 
System for receiving television signals in differ 
ent channels, said system comprising an antenna, 
disposed within the cabinet housing said re 
ceiver and being rotatable in any direction for 
the optimum reception of wave signals from any 
given direction and for discriminating against 
signals from other directions, and means for 
forming in conjunction with said antenna, a plu 
rality of circuits, each circuit being tuned to re 
ceive signals in a different channel and each cir 
cuit being damped so as to have substantially the 
Same effective band-width, said damping being 
due principally to the radiation resistance of said 
antenna, 
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