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This invention relates to high frequency an-
tenna arrays such as may be used in television
systems or the like.

The invention is particularly concerned with
a simplified form of parasitic device such as a
reflector which is employed with an antenna
array capable of multidirectional service with-
out requiring physical rotation. Thus, the an-
tenna system of the instant invention employs
& direction selector switch such as was described
and illustrated in my prior Patent 2,625,855.
Reference is also made to my Patents 2,585,870
and 2,808,503 which disclosed crossed dipoles in
combination with a selector switch for selecting
various effective directions of reception znd to
ny co-pending application Serial Numbser 241,959
filed August 15, 1951.

In accordance with the instant invention, I
employ a sheet serving as a parasitic which
serves two opposite directions. This is accom-
plished by interposing the sheet between two op~
positely directed dipole rod pairs so that the one
sheet serves both such pairs. Means are also
disclosed for varying the polar characteristics of
the system by adjusting the distance between
either or hoth dipole pairs and the parasitic
sheet.

In another embodiment of the invention, I
disclose a pair of parasitic sheets which are
crossed and jointly serve in many directions o
that a direction which is selected by operation of
the selector switch is automatically provided with
a parasitic device. In g still further embodiment
of the invention I provide crossed parasitic ale-
ments which serve both as refiectors and direc-
tors in any selected direction.

The invention will be further understood from
the following deseription and drawings in
which:

Figure 1 is & top plan view of one form of the

invention herein;

Figure 2 is an enlarged cross-sectional view 8
taken along the line 2—2 of Figure 1;

Figure 3 is an elevational view as taken slong
the line 3—3 of Figure 2;

Figure 4 is a top view illustrating a modifica.
tion of the antenna system shown in Figure. 1.

Figures 5, 6 and 7 are modified embodiments
of the antenna system disclosed in Figures 1 to
3; and

Figure 8 is a schematic view of a further modi-
fication wherein the parasitic members are ar-
ranged to serve both as directors and refiectors
in any selected direction.

Figure 9 is a plan view of a modified form of
dipole rod.
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Referring now to Figures 1 to 3, the fed or
primary elements of the antenna array comprise
the dipole rods I5 and {6 forming one dipole
and the rods 17 and {8 forming another dipole
which is crossed relative to the first dipole so as
to be generally in the form of an X. As set forth
in my prior patents above raentioned, the selec-
tion of various pairs of dipole rods produces vari-
ations in directivity as will be referred to herejn-
after.

The array is provided with a mast I8 which
supports the entire structure. In order to sup-
port the antenna elements themselves, a cross
beam 28, illustrated as extending through an
opening in mast 19 is employed. Connected to
the beam 28 as by set screws 24 are a pair of
insulating brackets 22 and 23. Each bracket is
provided with a pair of wings 24 which are de-
signed to support one of the dipole rods in more
or less conventional manner or as set forth in
my prior patents. Thus, each wing is provided
with a semi~circular groove which receives a di.
pole rod, and a clamp 25 tightens the dipole rod
in the groove. .

A wire 26 extends from each clamp so as to
effect electrical contact with the corresponding
dipole rod. These four wires are connected to
the input wires 27 of the direction selector
switch 28. The function of selector switch 28 is
to select any pair of dipole rods so &s to consti- .
tute the fed or primary elements of the array
and connect them to the input terminals of a
television receiver by the output wires 28 and 30.
The switech may assume the exact form disclosed

5 in my Patent No. 2,625,655 or in my other vatents.

However, it will generally he unnecessary to pro-
vide a shorting member for the non-selected ele-
ments to produce a reflector thereof since the
instant system provides its own parasitic as will
be shown hereinafter.

Specifically T will discuss hereinafter the aelee-
tion of dipole rods 15 and {7 for connection to the
television receiver so as to produee directivity in
the direction of arrow 31, and the alternative
selection of dipole rods {§ and (g to produce di~
rectivity in the direction of arrow 22. When
these directions are selected, the reflector or
barasitic screen 23 serves the function of increas-
ing directivity and gain.

creen or sheet 33 is planar and rectangular.
Tt is vertically disposed and extends perpendicu-~
larly to cross beam 2§ effectively dividing the X
form of the dipoles into two Vv formations with
the apices-of the respective Vs facing each other
and the mouths thereof oppositely  directed.
The vertical sheet 23 thus bisects an imaginary
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line connecking said apices. In addition, the
sheet 33 is gyrametrically disposed with respect to
the four dipole rods which diverge therefrom. Of
course, the cross heam 28 may also be considered
s further axis of symmetry from which the dipele
rods diverge. It will further be noted that the
cross heam 28 is coincident with a common angle
hisector for both V formations and that the
sereen 33 extends perpendicularly thereto on hoth
sides of said eommon angle bisector equally. Let
us assume that switch arm 34 is manually set to
select dipole rods 15 and 17 and connect them to
wires 2§ and 28 for directivity pursuant to arrow
31. Sheet 32 provides a parasitic screen for this
direction. On the other hand, should rods 18 ang
18 be thus selected, the same sheet 33 performs
the same function for the opposite direction.
Thus, the advantages of a parasitic are provided
for both directions by a single sheet and without
requiring any physical movement thereof.

Sheet 33 is illustrated as being of a metallis
mesh merterial for both lightness and minimum
wind resistance but it may be of solid sheet form
or spaced wire form. In the form shown it is set
in o central longitudinal slot 35 of mast {9 and
is secured thereto by fasteners €. Cross beam
20, being square in cross section helps to prevent
vertical tilting of the sheet.

Means are provided to vary the effective dis-
tances between the pairs of dipole rods and the
sheet 23 for the purpose above mentioned. Thus,
the set screws 21 permit the transverse adjusi-
ment of the brackets on the heam 2§. In other
words, the optimum spacing may be set for any
frequency or band of frequencies.

In Figure 4, T show the use of crossed, perpen-
dicularly related sheets 49 and 41 for providing
parasitic or reflector service for a variety of di-
rections. The bracket 42 is of one piece con-
struction and has four wings or grooved portions
for receiving the respective dipole rods. The
mast 43 is of insulating material such as Bakelite
although it is obvious that only the sheet sup-
porting portion thereof need be of insulating ma-
terial or provided with suitable insulation against
one or both of the sheets £3 and 4f. A longi-
tudinal slot receives sheet 42 as in the previous
embodiment but, in order to insulate sheet &I
therefrom, sheet 41 is interrupted along its ver-
tical, center line, being formed of two halves i. e.
Alg and 415 which are set in longitudinal, pe-
ripheral slots £4 and 45 respectively where they
may be retained either frictionally or by any
suitable clamping means. In order to connect the
halves together a jumper wire 4§ is provided and
this may be threaded through one of the open-
ings of mesh screen 40.

When the direction selector switch 28 is em-
ployed with the arrangement of Figure 4, it will
be evident that a reflector or parasitic sheet will
be provided for or at least four and probably most
if not all of the directions which may be selected.
Tt will be observed that vertical halves of each
sheet radiate from a center which is common
to the dipole rods and- that such halves bisect
every angle formed by adjacent dipole rods.

Referring to Figure 5, this shows the arrange-
ment of Figure 1 in substantially schematic form
save that the sheet 23 is replaced by a linear rod

58 which serves as a paracitic element. It willbe 7

understood that not only the dipole rods but the
parasitic rod 58 may assume any forms conven-
tional in the art such as, for example, folded
dipoles or rods, or V or fan-shaped members.
In order to better serve the functions of re-
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flection or the like, T have also devised concavo-
convex parasitic members 5! and %2, the con-
cavities of which face the respective apices of the
v-shaped antenna elements which provide the
desired directivity. The elements 5f and 52 are,
therefore, substantially parabolic in respect to
the fed elements of the antenna which they serve.
Tt will be understood that elements 5 and 52
may he of either rod or sheet form.

In Figure 7 is shown a unitary structure em-
ploying the principles of Figure 6. Thus, para-
sitic element 53 is concave cn both sides thereof
50 as to similarly serve as a parabolic parasitic or
reflector as do the elements of Figure 6. Para-
sitic element 53 may be of planar form wherein
the opposite sides 54 and 55 function like the rods
51 and 52 or it may be a sclid member extending
in sheet form such as in the embodiment of Fig-
ure 1.

Pigure 8 disclosed a novel form of parasitic ar-
rangement serving the antenna elements 80, 61,
62 and 63, any two of which will be selected by
the directional selector switch for application to
the input terminals of the television receiver.
The device of Figuve 8 resembles that of Figure 4
save that the parasitic elements take the form of
V’s instead of straight rods. Thus, rods 64 and
65 are in V form and serve as a parasitic director
element for the fed antenna elements 58 and 6
when directivity in the direction of arrow &€ is
selected. Tt will be noted that the same time
parasitic rods €7 and 68 serve jeintly as a reflector
for this same direction. It will be observed,
therefore, that selecting antenna elements to
achieve directivity in the remaining directions
i. e. arrows 69, 70 and 7! provides both directors
and reflectors for the selected direction and with
the very compact and simple antenna array
shown. Each V-shaped parasitic device such 2s
that comprising the connected rods 64 and §5 are
connected to an opposite parasitic pair by either
of the wires 72 or 13, these wires being shown as
insulated from each other although some advan-
tages are gained by connecting them. In refer-
ence to the above statement that Figure 8 substi-
tutes V formations for the rods or sheets of Fig-
ure 4, it may be observed that a structure some-
what similar in function to Figure 8, may be
achieved by adding V elements to the ends of
sheets 40 and 41 in Figure 4. The apex of each
V will be disposed at the outer ends of the para-
sitic elements whether in sheet or rod form and
in the same horizontal plane as the primary ele-
ments and the arms of the V will extend cut-~
wardly in the above plane and paraliel to two ad-
jacent primary elements., The length of each
arm will be approximately equal to that of the
primary elements although it may vary down-
wardly to about one-half of such length. In Fig-
ure 9, the member 75 is of elongated triangular,
planar form and may be employed as a dipole rod
in any of the above embodiments.

What is claimed is:

1. An antenna system comprising a pluraiity of
substantially horizontal antenna elements diverg-
ing from a common axis of symmetry, means to

select different combinations of said antenna ele-,

ments for connection to the input terminals of a
television receiver so as to vary the directivity of

reception, and a planar sheet disposed vertically.

among and centrally of said antenna elements
and in substantial coincidence with said axis of
symmetry, a pair of said antenna elements being
disposed on one side of said sheet so as to provide
directivity in one direction and another pair of
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said-antenns elements being disposed on the oth-
er side of said sheet so as to provide directivity in

an opposite direction and whereby said sheet’

serves. equally as a parasitic element for both of
said pairs. :

Z. An antenna system comprising a pair of
crossed dipoles, each of said dipoles comprising
two dipole rods so that said pair of crossed di-
poles comprises four dipole rods, o first bracket, a
pair of adjacent dinole rods beine secured and
subported by said first bracket, said pair of di-
pole rods forming a V, a second bracket, the re-
maining two dipcle rods being secured to snd
supported by said second bracket and forming a
VY having its apex adjacent the apex of the frst-
named V-shaped pair of dipole rods, and an elon-

gated member of metallic material disposed be--

tween said apices and bisecting a common angle
bisector of Loth of said V’s.

3. An antenna system according to claim 2 and 2

including & cress beam, each of said brackets be-
ing mounted on said cross beam and being trans-
versely adjustable thereon, said elongated mem-
ber being secured to sajd cross beam whereby ad-
justment of said brackets varies the distance be-
tween. each apex and the elongated member.

4. An antenna system according to claim 3 and
wherein said elongated member is a sheet of mie-
tallic mesh material and each of said bracksts is
slidable on said cross beam, and a set screw for
tightening each bracket on said cross hear.

5. An antenna system comprising a pair of
crossed dipoles, each of said dipoles comprising
two dipole rods so that said pair of crossed dipoles
comprises four dipole rods, opposite pairs of di-
pole rods being in the form of a ¥-gshaped mem-
ber and heing disposed back-to-back with the
apices facing each other and having & commsn
angle hisector, means to select pairs of dipole rods
for connection to the input terminals of o televi-
sion receiver so as to selectively vary the direc-
tion of reception accordingly. and a reflector
member disposed wholly between said V-shaped
members and extending perpendicularly to said
common angle bisector equally on koth sides
thereof so that one of said V~-shaped members is
on one side of ssid reflector member and the
other V-shaped member is on the other side
thereof whereby sald reflector member serves
equally as a parasitic element for both of szzid
V-shaped members.

6. An antenna system comprising a pair of
crossed dipoles, each of said dipoles comprising
two dipole rods so that said pair of crossed di-

poles comprises four dipole rods, opposite pairs

of dipole rods being in the form of a V-shaped
member and being disposed back-to-back with
the apices facing each other and having a com-
mon angle hisector, means to select pairs of di-
pole rods for connection to the input terminals
of g television receiver so as to selectively vary
the direction of reception accordingly, and a
parasitic member disposed between said v-shaped
members and extending perpendicularly to said
common angle bisector so that one of said V-
shaped members is on one side of said parasitic
member and the other V-shaped member is on
the other side thereof whereby said parasitic
member serves equally as a parasitic element for
both of said V-shaped membetrs.

7. An antenna system according to claim 6 and
wherein said parasitic member is an elongated
rod which extends equally on both sides of said
common angle bisector.

8. An antenna system comprising a pair of hor-
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izontal; crossed dipoles; each of said dipoles com=
prising:two dipole rods so that said pair of crossed:
dipoles: comprises four dipole rods; opposite pairs:
of" dipole-rods: being in. the form of a V-shaped
member- and - being disposed back-to-back with:
the-apices facing each other and having a com-
Inon angle bisector, means to select pairs of di-
pole rods: for connection to the input terminals
of a television receiver so.as to selectively vary
the direction. of reception accordingly, and a par-
asitic' member disposed between said V-shaped
members and in substantially the same horizon-
tal plane therewith, and extending perpendic-~
ularly to said: common angle. bisector on both-
sides thereof so that one of said V=-shaped mem-
bers:is on. one side:of said parasitic member and
the other v-shaped member is on the other side
thereof whereby: said' parasitic member serves:
both of said V-shaped members equally.

9. An. antenna system comprising a plurality
of substantially horizontal antenna, elements di-
verging from a.common axis of symmetry, means
to select different combinations of said antenna
elements for connection to the input terminals
of 2 television receiver so as to vary the direc-
tivity of reception, and an elongated rod disposed
centrally of said antenna elements and in sub-
stantially the same horizontal plane therewith,
a pair of said antenna elements being disposed
on one side of said rod so as to provide direc-
tivity in one direction and another pair of said
antenna elements being disposed on the other
side of said rod so as to provide directivity in an
opposite direction and whereby said rod serves
equally as a parasitic element for both of said
pairs.

10. An antenna system comprising a pair of
crossed dipoles, each of said dipoles comprising
two divole rods so that said pair of said dipoles
comprises four dipole rods, one pair of adjacent
dipole rods forming a V and the remaining pair
of dipole rods also forming a V and having its:
apex adjacent to the apex of said one pair of

. said dipole rods and an elongated parasitic mem-

45
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ber disposed between said apices and bisecting
a common angle bisector of both of said V’s.

11. An antenna system comprising a plurality
of substantially horizontal antenna, elements: di-

. verging from a common axis of symmetry, means

to select different combinations of said antenna
elements for connection to the input terminals of
a television receiver so as to vary the directivity
of reception, and a pair of crossed sheets dis-

- posed centrally of said antenna elements, said

sheets being vertically disposed and having a ver-
tical section thereof bisecting the angle between
every two adjacent dipole rods of said crossed di-
poles.

12. An antenna system comprising a pair of
crossed dipoles, each of said dipoles comprising
two dipole rods so that said pair of crossed di-
boles comprises four dipole rods, opposite pairs
of dipole rods being in the form of g V-shaped
member and being disposed back-to-back with
the apices facing each other and having a com-
mon angle hisector, and a parasitic member dis~
posed between said V-shaped members and hav-
ing a horizontal axis of symmetry which bisects
said common angle bisector so that one of said
V-shaped members is on one side of said para-
sitic member and the other V-shaped member
is on the other side thereof whereby said para-
sitic member serves equally as a parasitic ele-
ment for both of said V-shaped members,

13. An antenna system comprising a pair of
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crossed dipoles, each of said dipoles comprising
two dipole rods so that said pair of crossed di-
poles comprises four dipole rods, opposite pairs
of dipole rods being in the form of a V-shaped
member and being disposed back-to-back with
the apices facing each other and having a com-
mon angle bisector, means to select pairs of di-
pole rods for connection to the input terminals
of a television receiver so as to selectively vary
the direction of reception accordingly, and a par-
asitic member disposed between said V-shaped
members and having a horizontal axis of sym-
metry which bisects said common angle bisector
50 that one of said V-shaped members is on one
side of said parasitic member and the other V-
shaped member is on the other side thereof
whereby said parasitic member serves equally
as a parasitic element for both of said V-shaped
members, said parasitic member comprising a
pair of concavo-convex elements with their con-
vex sides back-to-back and their concave sides
respectively facing the v-shaped members.

14. An antenns systcin comprising a pair of
crossed dipoles, each of sald dipoies comprising
two dipole rods so that said pair of crossed di-
poles comprises four dipole rods, oppesite pairs
of dipole rods heing in the form of a V-shaped
membper and being disposed bacik-to-back with
the apices facing each other and having a com-
mon angle bisector, means to select pairs of di-~
pole rods for connection to the inpub terminals
of a television receiver so as to selectively vary
the direction of reception accordingly, and a
parasitic member disposed between said V-
shaped members and having a horizontal axis
of syminetry which bisects said comrmon angle
bisector so that one of said V-shaped members
is on one side of said parasitic member and the
other V-shaped member is on the other side
thereof whereby said parasitic member serves
equally as a parasitic element for both of said
v-shaped members, said parasitic members hav-
ing concave opposite sides each of which face
the respective V-shaped meimbers whereby said
parasitic memper serves both of szid V-shaped
members equally.

15. An antenna system comprising a pair of
crossed dipoles, each of said dipoles comprising
two dipole rods so that said pair of crossed di-
poles comprises four dipole rods, opposite pairs of
dipole rods being in the form of a v-~-shaped
member and being disposed back-to-back with
the apices facing each other and having a com-
mon angle bisector, and a parasitic member dis-
posed between said V-shaped members and hav-
ing a horizontal axis of symmetry which bisects
said common angle bisector so that one of said
V-shaped members is on one side of said para-
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sitic member and the other V-shaped member
is on the other side thereof whereby said para-
sitic member serves equally as a parasitic ele-
ment for both of said V-shaped members, said
parasitic member comprising two V-shaped ele-
ments with their apices facing each other and
their mouths outwardly directed.

16. An antenna system according to claim 15
and wherein the apices of said V-shaped ele-
ments are electrically connected together.

17. An antenna system comprising a pair of
crossed dipoles, each of said dipoles comprising
two dipole rods so that said pair of crossed di-
poles comprises four dipole rods, opposite pairs
of dipole rods being in the form of a v-shaped
member and being disposed back-to-back with
the apices facing each other and having a com-
mon angle bisector, means to select pairs of di-
pole rods for connection tc the input terminals
of a television receiver so as to selectively vary
the direction of reception accordingly, a first
parasitic member disposed between opposite V-
shaped members and having a horizontal axis
of symmetry which bisects a common angle bi-
sector of both of said opposite V-shaped mem-
bers, said first parasitic member comprising two
opposite V-shaped parasitic elements, and a
second parasitic member disposed between two
other opposite V-shaped members and having a
horizontal axis of symmetry which is perpen-
dicular to the horizontal axis of symmetry of
said first parasitic member, said second parasitic
member similarly comprising two, opposite, V-
shaped parasitic elements.

18. An antenna system according to claim 17
and wherein the V-shaped parasitic elements of
each parasitic member are electrically connected
together.
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