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3,281,847 
ANTENNA SYSTEMS 
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3 Claims. (C. 343-702) 

This invention relates generally to antenna systems, and 
is particularly concerned with antennas of the type adapted 
to receive very high frequencies (VHF) and ultra-high 
frequencies (UHF). 

Transmitting frequencies in the VHF and UHF ranges 
are commonly employed today for the transmission of 
television signals and frequency modulated radio signals. 
Accordingly, in a somewhat more specific sense, the pres 
ent invention is particularly concerned with the provision 
of an antenna assembly which finds particular utility as 
used with television receivers and so-called FM radio re 
ceivers. 
At the present time, it is more or less conventional with 

television receivers, for example, to use one of three types 
of antenna systems, namely, a so-called outdoor antenna, 
a so-called indoor antenna, or a so-called “built-in' an 
tenna. The outdoor antennas, are normally formed from 
antenna rods or bars of substantial size so coupled to 
gether as to form a large antenna network. The antenna 
network or structure is usually fixed in some elevated loca 
tion, such as, on the roof of a building, the chimney of a 
house, or the top of a support tower. The outdoor an 
tennas, by virtue of their inherent size and desired in 
tended location, are quite expensive to manufacture and 
to install. Moreover, the user is required to have a build 
ing, or the like, on which to mount the outdoor antennas. 

Thus, in metropolitan areas where signals of some 
strength are common, it is conventional to use an indoor 
antenna or a built-in antenna. The built-in antenna, quite 
commonly, and in contrast with the other types, usually 
includes an antenna loop comprising a single antenna wire 
which is disposed within the receiver cabinet. Insofar as 
simplicity is concerned, the built-in antenna leaves little 
to be desired. However, if an interference pattern is ex 
perienced in the region of the particular receiver in which 
the antenna is disposed, or if one signal is overpowering 
with respect to others in such region, then it is difficult, 
and often impossible, to obtain from the antenna system 
a single defined signal which gives completely satisfactory 
reception. 
Because of the aforesaid problems, and in order to in 

crease signal strength in some instances, indoor antennas 
have found widespread use. The common indoor antenna 
consists of a base and an antenna network supported on 
the base. With some indoor antennas, as for example, 
the so-called "rabbit ears,' two antenna rods project from 
the base and are selectively movable to different locations. 
In other systems, the base with the antenna network 
mounted thereon can be adjusted as a unit to different 
relative positions, and further, a matching or tuning net 
work can be selectively coupled with the antenna so as to 
exercise some control over the signal transmitted from 
the antenna to the particular receiver with which it is 
used. Still, prior indoor antennas have not eliminated 
interference problems effectively, nor have they adequate 
ly compensated for signal strength problems. 
From the standpoint of the above classification, the 

instant invention is concerned with an indoor antenna as 
sembly. From a more specific standpoint, the present in 
vention is concerned with the provision of such an antenna 
assembly which affords directional selectivity and in 
creased signal strength in a comparatively simple and 
relatively inexpensive antenna arrangement so as to per 
mit the average homeowner to substantially eliminate any 
interference or signal strength problems which would 
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2 
otherwise be experienced with previously available antenna 
systems. 
One of the more important, yet more specific objects of 

the present invention, is to provide in an indoor antenna 
assembly, a base structure which is comparatively small, 
'an antenna loop means which is somewhat larger than the 
base structure but which is still relatively small, a general 
ly universal coupling between the base structure and the 
antenna means which permits selective directional adjust 
ment of the antenna loop means, and an operating means 
which permits at least partial adjustment of the antenna 
means with respect to the base structure without requiring 
direct contact between the antenna means and the individ 
ual operating the assembly. Still further, in this Tegard, it 
is an object of the present invention to provide such an as 
sembly which further includes a pre-emplifying circuit 
carried within the base structure and adapted to increase 
the gain of the overall assembly so that signals of suf 
ficient strength are supplied to a receiver with which the 
assembly is used. 

Moreover, it is a still further important and basic object 
of the present invention to provide an antenna assembly 
such as described above and wherein means are incor 
porated for easily detachably coupling the base structure 
to a support surface such as a shelf, or even the top of a 
receiver cabinet. Consistent with this particular object, 
and the foregoing more specific objects, the invention has 
certain additional detailed objects. For example, one of 
the more detailed objects of the present invention is to 
provide an improved coupling arrangement between an 
antenna loop means and a base support therefor which 
permits generally universal movements of the antenna 
loop means with respect to the base support. 

Still further detailed, but significant, objects of the 
present invention include the following: (a) the provi 
sion of an improved antenna loop means adapted for 
use in an antenna assembly conforming with the preced 
ing objects and including a reflector antenna element, a 
director antenna element, and a receiving antenna ele 
ment commonly mounted within a loop support; (b) the 
provision of an improved base structure for use in an 
antenna assembly consistent with the preceding objects, 
which base structure is adapted to conveniently house a 
pre-amplifier circuit, and support a coupling joint for 
universally mounting an antenna loop means; and (c) 
the provision of an overall combination in an antenna 
assembly of expedients and means so arranged and dis 
posed as to yield the improved results indicated above 
and particularly directional sensitivity. 
Again, in a more general sense, it is a primary object 

of the present invention to provide an improved indoor 
antenna assembly which overcomes the disadvantages of 
presently available indoor antenna assemblies, and yet 
which can be manufactured comparatively inexpensively 
and as an attractive arrangement so as to be readily avail 
able and usable by members of the public at large. 
The invention lies in the particular combination of 

expedients incorporated in an antenna assembly con 
structed in accordance herewith, as well as in certain novel 
constructions of an antenna loop means and a support 
structure for an indoor antenna assembly. These phases 
of the invention, as well as the overall assembly, will be 
better understood, and objects other than those set forth 
above will become apparent, when consideration is given 
to the following detailed description. Such description 
refers to the annexed drawings presenting preferred and 
illustrative embodiments of the invention. . - 

In the drawings: 
FIGURE 1 is a front view of an antenna assembly 

constructed in accordance with the present invention; 
FIGURE 2 is a cross-sectional view of the base struc 

ture and lower part of the antenna loop means of the 
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overall assembly shown in FIGURE 1, FIGURE 2 present 
ing the antenna loop means as rotated about a vertical axis 
through 90° from the position shown in FIGURE 1: 
FIGURE 3 is a plan view, partially in section, and 

taken on the line 3-3 of FIGURE 1; 
FIGURE 4 is a fragmental detailed view of the coll 

pling joint incorporated in the preferred form of antenna 
assembly constructed in accordance herewith, FIGURE 
4 having been taken on the line 4-4 of FIGURE 3; 
FIGURE 5 is a fragmental detailed view, partially in 

section, of the preferred form of antenna loop means 
incorporated in an assembly constructed in accordance 
herewith: 
FIGURE 6 is a front view of a modified form of an 

tenna loop means which can be incorporated in the as 
sembly hereof; 
FIGURE 7 is an exemplary, fragmental and exploded 

view of the preferred form of antenna loop means incor 
porated in an assembly constructed in accordance here 
with; and 
FIGURE 8 is a circuit diagram of a suitable type of 

transistor pre-amplifier circuit adapted to be utilized in 
an assembly constructed in accordance herewith. 

If reference is now made more particularly to FIG 
URES 1 and 2, it will be noted that the antenna System 
shown in such figures includes a directional antenna loop 
means 2, and a base means 4 which supports the antenna 
loop means. For purposes of mounting the antenna loop 
means 2 on the base means 4, there is provided a cou 
pling means 6 (FIGURE 2) which is connected between 
the base means 4 and the antenna loop means 2. The 
mounting provided by the coupling means serves to sup 
port the antenna loop means 2 on the base means 4 such 
that the antenna loop means is movable rotationally and 
pivotally above the base means. 
A pre-amplifier circuit generally designated by the nu 

meral 8 is carried within the base means, and to this end, 
the base means 4 is preferably formed in part by a housing 
portion 10 of generally semi-spherical shape. The hous 
ing portion 10 is interiorly hollow and, as shown, the pre 
amplifier circuit 8 is carried in the hollow interior of 
the housing portion. Aside from the housing portion 
10, the base means 4 preferably further includes an at 
taching means 12 which, as shown, is in the form of a 
Suction cup base. The attaching means 12 serves to de 
tachably secure the base means 4 to a support surface, 
Such as a shelf, receiver cabinet, or the like. 

For purposes of operating the antenna without touch 
ing the same so as to achieve a desired adjustment, a 
manual drive means generally designated by the numeral 
14 is incorporated. The manual drive means is mechani 
cally coupled to the coupling means 6 for moving the an 
tenna in at least one set of opposite directions, namely, 
rotationally opposite directions as shown. The mechani 
cal drive means 14 includes an operating handle 16 which 
projects from the housing portion 10 as shown. 

Having now set forth the general overall arrangement 
of the antenna System presented in the drawings, attention 
can be directed to the individual component parts or 
means provided therein. It should be here understood, 
however, that certain of the elements or means can be 
varied from the preferred embodiments discussed in detail 
without departing from the scope and spirit of the inven 
tion. For example, while a particular pre-amplifier cir 
cuit is presented in the drawings and described in detail 
below, there are various types of pre-amplifier circuits 
which are Suitably adapted for use in accordance with 
the invention, 

Since the base means 4 serves as the support and hous 
ing for the overall assembly, it seems appropriate to first 
consider the details of such means. In order to insure 
permanent placement of the antenna system, and in order 
to prevent the same from being easily accidentally 
knocked from a surface, the base means 4 hereof, as indi 
cated above, desirably includes the attaching means 2 
which comprises a suction cup in essence. 
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4. 
Specifically, the attaching means 12 comprises an 

elastomeric body or member 20, preferably of rubber, 
having a spherically and concavely recessed lower Surface 
22. The lower surface 22 terminates at its lower ex 
tremities adjacent a preferably planar peripheral lower 
lip 24. The outer side wall or peripheral wall 26 of the 
body 20 is spherically convexly contoured and termi 
nates at its upper end adjacent a peripheral shoulder flange 
portion 28. The flange portion 28 of the body 20 carries 
a projecting ring rib or projection 30 extending there 
about. The central and upper surface 32 of the body 20 
is preferably flat or planar and merges at its periphery into 
the flange portion 28. 
The housing portion of the base means 4, as indi 

cated above, is also generally semi-spherically shaped 
about its exterior. In detail, the housing portion 10 has 
a truncated spheroidal outer surface 34. The lower end 
of the housing portion A0 is formed by a base Wall 36 
having a centrally disposed ring recess 38 therein. The 
inner wall 40 of the housing portion 10 may be of any 
suitable shape, but, as shown, it is also of a truncated 
spheroidal contour. 
The elastomeric body or member 20 is joined with the 

housing portion 10 of the base means 4 through the co 
operation of the coupling projecting ring 30 which can 
be pressed into the position shown to extend within the 
ring recess 38 in the bottom wall 36 of the housing por 
tion 169. The joint between the ring recess 38 and the 
ring rib 30 is preferably of the dove-tail type, and the 
dimensions of the body 20 and housing portion 10 are 
such that the housing portion 10 and body 22 together 
form a continuous truncated spheroid as semi-spherical 
base. 
The pre-amplifier circuit 8, as shown in FIGURE 2, 

is housed within a casing 42, and this casing is fixed on 
the upper surface 32 of the body by any suitable means 
(e.g. adhesive), such that it is located within the housing 
portion 0. Leading into the casing 42 for connection 
with the input portion of the pre-amplifier circuit is a pair 
of input leads 44 which extend from the antenna loop 
means 2. Leading from the casing 42 is a pair of output 
leads 45 which are adapted to be coupled directly with 
a conventional receiver antenna connection. To permit 
the leads to pass from the interior of the housing por 
tion 0 to the exterior thereof, a suitable opening or 
passageway 48 is provided transversely of the side wall of 
the housing portion 10. Similarly, the housing portion 10 
is bored as at 50 so as to provide a passageway there 
through. Mounted within the passageway 50 is a bearing 
collar 52, and supported within the bearing collar 52 is 
a shaft 54 which forms part of the operating handle 16, 
and in turn of drive means 54. The exterior end of the 
shaft 54 has a knurled disc 56 fixed thereon which per 
mits rotational adjustment of the shaft 54 and in turn, 
movement of the antenna, in a manner explained more 
fully below. 

It should be apparent from the foregoing description 
that the base means 4, and the separate parts thereof, are 
adapted to be mounted on a support surface and secured 
in position. Due to the flexibility of the elastomeric body 
20, when downward pressure is applied on the housing 
portion 10 of the base means 4, the body 20 is laterally 
eXpanded, so that the surface 22 moves adjacent the sur 
face on which the base means is to be supported. This 
results in creating a partial vacuum under the base means 
4, and due to the existence of the partial vacuum, the ex 
terior air pressure maintains the base means 4 detachably 
fixed in position. The operation, in this regard, is the 
same operation as experienced with a suction cup. Not 
withstanding the provision of the elastomeric body 20, 
however, it may be found convenient in certain instances 
to use a plurality of suction cups, and/or to modify the 
particular detaching means and incorporate a clamp 
bracket, or the like. Thus, while the preferred embodi 
ment is shown in the drawings and described in detail 
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above, modifications such as those suggested in this para 
graph would not depart from the intended scope of the 
instant invention. 
The coupling means 6 which supports the antenna loop 

means 2 on the base means 4 comprises essentially a 
coupling joint. By initially referring to FIGURE 2, it 
will be noted that the housing portion 10 is provided with 
a recess 58 centrally of the top thereof. The recess 58 
is circular and has a lower wall 60 intermediate the out 
side and inside walls 34 and 40, respectively, of the hous 
ing portion 10. Communicating with the recess 58 is an 
opening or counter-bore 62 which is coaxial with the re 
cess 58. The recess 58, for purposes of understanding this 
invention, can be considered as being defined by the cir 
cular side wall 59, and a circular bottom wall 60, and as 
having an open top. The side wall 59 has a bearing sur 
face 64 intermediate the upper and lower extremities 
thereof, the bearing surface being formed by a bearing 
ring 66 mounted in a recess 68 extending about the wall 
59. The bearing ring 66 is preferably formed of a suit 
ably annealed spring bronze, for example, and is so di 
mensioned that the same can be conveniently snapped 
into the recess 68. When located in its desired position, 
the peripheral exposed surface of the bearing ring 66 has 
a circular groove facing centrally of the recess 58. 

Cooperating with the recess 58 and bearing surface 
thereof, is a rotational mounting means and a pivotal 
mounting means. The rotational mounting means com 
prises a ring member 70 which is received in the recess 
58. The ring member 70, as shown in FIGURE 3, has 
a plurality of sockets 72 disposed about, and opening 
onto, the outer periphery 74 of the ring member 70. The 
sockets 72 comprise bores, preferably equally angularly 
spaced about the side periphery of the ring member 70. 

Disposed in each of the sockets 72 is a biased bearing 
means 76 which comprises a ball member 78 and a coil 
spring 80. The spring 80 is disposed interiorly of the 
ball member 78 in each instance, whereby the spring 
urges the ball member outwardly of the member 70. 
The balls of each bearing means ride in the bearing Sur 
face 64 of the bearing ring 68, and in turn the ring mem 
ber 70 is rotationally mounted within the recess 58. The 
bearing ring 70 is bored diametrically thereof as at 82, 
and a pivot pin 84 is passed through such bore. The 
pivot pin 84 extends through a suitable bore in a post 
member 88 so that the post member 88 is pivotally 
mounted on the pivot pin 84, and in turn pivotally 
mounted with respect to the ring member 70. The post 
or post member 88 can thus be pivoted in the opposite 
directions designated by the arrows in FIGURE 2, and 
also rotated with respect to the base means 4. The rota 
tion results from rotation of the ring member 70. 
To achieve the rotational movement of the post or 

post member 88, a flexible coupling 90 is connected be 
tween the inner end of the shaft 54, i.e., the end of such 
shaft disposed in the housing portion 10, and a coupling 
extension 92 extending from the bottom of the post mem 
ber 88. The flexible coupling is preferably in the form. 
of a spring, and when connected as indicated, rotation 
of the shaft 54 through movement of the knurled disc 
56 results in rotation of the post member 88. The rota 
tion of the post is supported, however, by virtue of the 
cooperation between the bearing means 76 and the bear 
ing surface of the recess 58. It should be here noted 
that the post member 88 can be rotated by the handle 
16, regardless of the position to which the post 88 has 
been tilted. In other words, the post 88 can be manually 
tilted about the pivot pin 86 and can be then rotated 
through operation of the handle 16. 
The post or post member 88 forms part of a support 

bracket 100. Such bracket includes, in addition to the 
post 88, a coupling head 102. The coupling head 102 
mounts the antenna loop means 2. As shown in FIG 
URE 1, the coupling head 102 has fixed thereto, by any 
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6 
suitable means, such as adhesive, or the like, an antenna 
loop casing 104. 
The casing 104, as shown in FIGURE 5, houses a plu 

rality of antenna loops generally designated by the 
numerals 106, 108 and 110. The loop 108 is the central 
loop, and this loop, as explained more fully below, has 
a pair of output leads extending therefrom. On the 
other hand, the loops 106 and 108 are preferably closed 
loops. The three loops, disposed concentrically with 
respect to one another, and equally dimensioned, as 
shown, are embedded in insulated relation to one an 
other within an insulating cover 112. The insulating 
cover 112 is in turn carried within the hollow tubular 
antenna Support casing 104, the casing 104 being in turn 
coupled to the bracket means 100, as indicated above. 
The particular construction of the antenna means 

shown in FIGURE 5 would possibly be better understood 
by reference to FIGURE 7. Here it will be noted that 
the antenna loop 110 is a continuous closed loop, that 
the loop 108 has the leads 116 and 118 extending there 
from, and that the loop 106 is also a closed loop. Quite 
obviously, each of Such loops is electrically conductive. 
Moreover, as shown in FIGURE 7, the loop 108 has a 
matching resistor 120 connected therein. As well known 
in the art, the matching resistance can be connected with 
in the loop in any suitable manner. The same can also 
then be encased within a covering such as that designated 
by the numeral 112. The important point here to note 
is that the preferred form of antenna assembly shown in 
FIGURES 5 and 7 includes an antenna loop having a 
matching resistor therein and having twin leads extending 
therefrom. Further, two additional antenna loops are 
included, one of which will serve as a reflector loop, and 
the other of which will serve as a director loop. Whether 
the reflector loop is that designated by the numeral 106 
or that designated by the numeral 110 makes little differ 
ence. For a director and reflector relationship, however, 
the loops 110 and 106 are disposed concentrically and on 
opposite sides of the central and primary signal detecting 
loop 108. 
The casing 104, like the covering 112, is preferably 

made of a plastic material or other insulating type elec 
trical material. In this manner, interference from the 
casing and covering is eliminated. 
Having now discussed the preferred form of antenna 

means, attention can be directed to the pre-amplifying 
fed by the antenna means. As indicated above, the pre 
amplifier circuit or means incorporated in the assembly 
hereof can take various forms. However, such pre-am 
plifier preferably comprises a circuit arrangement such 
as shown in FIGURE 8. As will be apparent to those 
of ordinary skill in the art, the circuit of FIGURE 8 
represents a typical radio frequency amplifier incorporat 
ing a transistor in the amplifying stage thereof. The 
input to the amplifier is fed across the terminals 131 and 
133 of an input transformer coupling generally designated 
by the numeral 130. The output of the circuit is taken 
across the terminals 135 and 137 of an output transformer 
134. Specifically, the output terminals 135 and 137 are 
connected across the secondary winding 139 of the trans 
former 134. The primary winding 140 of such trans 
former forms part of a tuned circuit 142. The tuned 
circuit includes a parallel condenser 144, i.e., a con 
denser 144, coupled across the primary winding 140. The 
condenser 144, as shown, can be of the variable type, or 
alternatively, it can have a fixed value. Here, the pro 
vision of a variable condenser or of a fixed condenser will 
depend upon the particular band pass required for the 
use of the antenna. The adjustment of the condenser, 
as well known, will fix the resonant frequencies of the 
tuned circuit, and while a fixed condenser can be used 
over a considerable range for the intended purpose, 
i.e., a wide band pass can be achieved, if more selective 
adjustment is desired, a variable condenser can be in 
corporated with a suitable operating mechanism for 
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adjusting the same, if necessary, so as to permit obtaining 
selectively adjustable band pass characteristics. 
The input arrangement to the amplifying stage includes 

the primary winding 150 and the secondary winding 152 
of the transformer E30. The secondary winding is con 
nected between the negative terminal of the power Supply 
through a suitable biasing network such as that designated 
by the numeral 154 and the base of the transistor 132. 
Moreover, a biasing network 156 is provided for the 
emitter of the transistor. The output of the circuit is 
taken between the collector of the transistor and the 
negative terminal of the power supply. 
With respect to the power supply, a standard battery 

having voltages adapted to operate the particular tran 
sistor incorporated, can be provided within the casing 
42 which houses the pre-amplifier circuit. However, as 
an alternative, a standard rectifying circuit can be in 
corporated as part of the pre-amplifier means So as to 
provide the power for the pre-amplifier means. In the 
latter instance, a cord for attachment with a wall socket 
would lead from the base means of the antenna assembly 
whereby the rectifier means can be coupled with the 
standard wall outlet to supply the necessary power. This 
alternative, like the alternative of using a variable con 
denser 144, are matters well within the scope of a 
mechanic in the art and detailed discussion thereof ap 
pears unnecessary. The important point to understand 
here is that a pre-amplifying means is incorporated in 
the base means or housing portion thereof so as to 
achieve the desirable gain characteristics. 
As indicated above, the input portion, namely, the in 

put transformer 30, or specifically the input terminals 
134 and 33 of the pre-amplifier means are connected 
with the antenna loop means. To this end, and for pur 
poses of initial consideration, it can be assumed that the 
leads 16 and 128 of loop 20 (FIGURES 5 and 7) are 
connected, respectively, to the terminals E31 and 133. 
To establish Such connection, the leads i6 and 8 either 
individually or in a unitary standard lead connection, 
extend from the antenna casing 64, as shown in FIG 
URE 4. Such leads pass through an outlet aperture 
169 in Such casing, and then enter a suitable opening 
62 in the side of the post 88. Such post, as possibly 

best shown in FIGURE 4, is hollow, and permits the leads 
to pass downwardly therethrough for connection with the 
input portion of the pre-amplifier means. Accordingly 
as the antenna loop means is rotated, the leads extending 
therefrom and to the pre-amplifier means do not inter 
fere with the operation. Of course, it is here to be noted 
that an opening 64 toward the base of the post 88 per 
mits the exit of the leads E6 and 138 from the post for 
the necessary connection with the pre-amplifier means. 
Whether the antenna assembly described above and 

presented in FIGURES 5 and 7 is used, or the antenna 
arrangement of FIGURE 6 to be described below is used, 
the general arrangement and passage of the leads is the 
same. In each instance, twin leads extend from the an 
tenna loop. However, in the antenna arrangement of 
FIGURE 6, as opposed to using three wire loops, antenna 
core member 180 is incorporated, and an antenna wire 
182 is wrapped about the core 186 first interiorly and then 
exteriorly in alternate or serpentine fashion. The core 
180 preferably comprises a somewhat flexible ring of 
pulverized or powdered metals joined by a suitable binder. 
The powdered metals should have some magnetic prop 
erties preferably, so as to render the same suitable for use 
as an antenna. In this regard, the arrangement of FIG 
URE 6 may well include a core comprising powdered 
iron particles joined together by a suitable resin binder, 
such as, for example, polyethylene. Alternatively, how 
ever, and for some uses, it may be found desirable to use 
other metals, such as, aluminum. Still, the construction 
of the core can be flexible so long as a flexible binder is 
used and the relative proportions of the powdered metal 
to the binder yields the flexibility. With the core 180, 
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there is a high directional sensitivity achieved, and this 
is particularly so where the antenna wire is Wrapped al 
ternately interiorly and then exteriorly about the core SO 
as to form a twisted strand about the core. 
As opposed to using an outer casing for the antenna 

of FIGURE 6, the core can be attached directly to the 
head 102 of the bracket means 100. However, in this 
instance, the bracket means is preferably formed of an 
insulating material, such as a molded plastic, e.g., poly 
ethylene, so that there is no conduction from the antenna 
to the elements of the base means or coupling joint. At 
the same time, the bracket 100 and post 88 are formed 
exactly as described above so that the leads i84 and 186 
which extend from the antenna wire 182 pass through 
the post just as the leads 116 and 118 of the antenna 
arrangement of FIGURES5 and 7 pass through the post. 

After reading the foregoing detailed description of the 
illustrative and preferred embodiments of the instant in 
vention, it should be apparent that the objects set forth 
at the outset of the present specification have been Suc 
cessfully achieved. Accordingly, 
What claim is: 

... An antenna system comprising: 
(a) a circular directional antenna loop assembly; 
(b) a base for said assembly, said base having a maxi 
mum dimension which is substantially Smaller than 
the diameter of said loop assembly, said base having 
a hollow interior with a recess in the top portion 
thereof, said recess being defined by a circular Wall 
having a bearing Surface thereabout; 

(c) a coupling joint means for movably Supporting 
said antenna loop on said base, said coupling joint 
comprising a ring member received in Said receSS, 
said ring member having a plurality of sockets dis 
posed about and opening onto the outer periphery 
thereof; 

(d) a biased bearing means received in each of Said 
sockets, each of said bearing means engaging said 
bearing surface to rotationally mount said bearing 
ring in said recess; 

(e) said bearing ring having a central opening therein; 
(f) a pivot shaft mounted in said bearing ring and ex 

tending diametrically across said opening; 
(g) a support bracket including a support post pivotally 
mounted on said pivot shaft and projecting above 
said base; 

(h) said antenna loop assembly being mounted on said 
bracket; 

(i) an operating handle shaft rotatably journaled in 
said base, said operating handle projecting at one 
end laterally of said base and having its opposite end 
extending within the interior of said base; 

(i) a flexible coupling connected between said oppo 
site end of said handle shaft and said post; 

(k) a transistor pre-amplifier circuit disposed within 
the interior of said base, said pre-amplifier circuit 
having an input portion; 

(1) said post being hollow; 
(m) a connection cable extending through said post 
and electrically connecting said antenna loop assen 
bly with said input portion of said pre-amplifier cir 
cuit; 

(n) and suction cup means forming part of Said base 
for detachably mounting said base on a Support Sur 
face. 

2. An antenna support comprising: 
(a) a base having a hollow interior with a recess in 

- the top portion thereof, the periphery of Said recess 
being defined by a circular wall having a bearing 
Surface thereabout; 

(b) a coupling joint means for movably supporting an 
antenna loop on Said base, Said coupling joint com 
prising a ring member received in said recess, said 
ring member having a plurality of sockets disposed 
about and opening onto the outer periphery thereof; 
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(c) a biased bearing received in each of said sockets, 
each of said bearing means engaging said bearing 
surface to rotationally mount said bearing ring in 
said recess; 

(d) said bearing ring having a central opening therein; 
(e) a pivot shaft mounted in said bearing ring and 
extending diametrically across said opening; 

(f) a support post pivotally mounted on said pivot 
shaft and projecting above said base, said post being 
adapted to support an antenna loop thereon; 

(g) an operating handle shaft rotatably journaled in 
said base, said operating handle shaft projecting at 
one end laterally of said base, and having its opposite 
end and extending within the interior of said base; 
and 

(h) a flexible coupling connected between said oppo 
site end of said handle shaft and said post. 

3. A self-contained antenna system comprising in com 
bination: 

(a) a circular directional antenna loop assembly in 
cluding a conductive insulated first wire loop having 
a pair of output leads, a matching resistor means 
connected in said first wire loop, a second closed 
wire loop disposed concentrically with and on one 
side of said first wire loop, a third closed wire loop 
disposed concentrically with and on the opposite side 
of said first wire loop, and a non-conductive hollow 
tubular casing enclosing said wire loops and support 
ing the same; 

(b) a base for said assembly, said base having a maxi- 8 
mum dimension which is substantially smaller than 
the diameter of said loop assembly; 

10 

5 

20 

25 

10 
(c) a transistor preamplifier circuit disposed within 

said base, said preamplifier circuit having an input 
portion; 

(d) bracket means supporting said antenna loop as 
sembly; 

(e) coupling means interposed between said base and 
said bracket means for mounting said bracket means 
and thereby said antenna loop assembly for both 
rotary and pivotal movement thereof with respect 
to said base; 

(f) operating means carried by said base and including 
a handle portion projecting therefrom for operating 
said coupling means to move said bracket and there 
by said antenna loop assembly; and, 

(g) means connecting said output leads to said input 
portion of said preamplifier circuit. 
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