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UNITED STATES PATENT OFFICE 
2,66,423 

REULTEDIRECTIONAS, ANEERINA WTE 
NCUDEED REFERECTOR, 

Marvin AP. I?ididlenarik, Woodside, N.Y. 
Application April 27, 1953, Seria. No. 351.99 

(C1. 250-33.65) 8 Caixas. 

This invention relates to high frequency all 
tenna, arrays such as may be used in television 
Systerns or the like, - 
The invention is particularly concerned with 

a simplified form of parasitic device Sugh as 2. 
reflector which is employed with an antenna, 
array capable of multidirectional service With 
out requiring physical rotation. Thus, the all 
tenna, System of the instant invention enploys 
a direction selector switch Such as was described 
and illustrated in my prior Patent 2,625,655. 
Reference is also made to my Patents 2,535,60 
and 2,609,503 which disclosed crossed dipoles in 
combination with a selector switch for Selecting 
various effective directions of reception aid to 
my co-pending application Serial Nui in ber 241,958 
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 acconn 
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 both 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. So 
that a direction which is selected by operation of 
the selector switch is automatically provided with 
a parasitic device. In a still further embodiment 
of the invention I provide crossed parasitic ele 
inents which Serve both as refectors and direc 
tors in any Selected direction. 
The invention will be further understood from 

the following description and drawings in 
which: 

Figure 1 is a top plan view of one form of the 
invention herein; 

Figure 2 is an enlarged cross-sectional view as 
taken along the line 2-2 of Figure 1: 

Figure 3 is an elevational View as taken along 
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 is 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 5 and S forming one dipole 
and the rods 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 mentioned, the Selec 
tion of various pairs of dipole rods produces vari 
ations in directivity as will be referred to herein 
after. 
The array is provided with a mast 9 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 9 is employed. Connected to 
the beam 29 as by set screws & 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 nore 
or less conventional imanner oir as Set forth in 
my prior patents. Thus, each wing is provided 
57ith 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 2 of the direction selector 
switch 23. The function of selector switch 28 is 
to Select any pair of dipole rods So as to consti 
tute the fed or primary elements of the array 
and connect then to the input terminals of a 
television receiver by the output wires 29 and 3e. 
The SWitch inay assume the exact for in disclosed 

5 in my Patent No. 2,625,655 or in ny other patents. 
However, it will generally be unnecessary to pro 
wide a shorting in ember for the non-Selected ee 
ments to produce a reflector thereof since the 
instant system provides its own parasitic as will 
be shown hereinafter. 

Specifically I will discuss hereinafter the selec 
tion of dipole rods is and for connection to the 
television receiver so as to produce directivity in 
the direction of arrow 3, and the alternative 
selection of dipole rods 6 and 8 to produce di 
rectivity in the direction of arrow 32. When 
these directions are selected, the reflector or 
parasitic Screen 33 serves the function of increas 
ing directivity and gain. 

(creen or sheet 33 is planar and rectangular. 
It is vertically disposed and extends perpendicul 
larly to cross beaii. 23 effectively dividing the X 
iorin of the dipoles into two V formations with 
the apices of the respective W’s facing each other 
and the mouths thereof oppositely directed. 
The vertical sheet 33 thus bisects an imaginary 
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line connecting said apices. In addition, the 
sheet, 33 is symmetrically disposed with respect to 
the four dipole rods which divergetherefron. Of 
course, the cross beam 2G may also be considered 
a further axis of symmetry from which the dipole 
rods diverge. It will further be noted that the 
cross beam 23 is coincident with a common angle 
bisector for both W formations and that the 
screen 33 extends perpendicularly thereto on both 
sides of said coinnon angle bisector equally. Let 
us assume that switch arm 33 is manually set to 
select, dipole rods f S and li and connect thern to 
Wires 29 and 33 for directivity pursuant to arrow 
38. Sheet 33 provides a parasitic screen for this 
direction. On the other hand, should rods and 
28 be thus selected, the same sheet 33 perform:S 
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 metalic 

mesh material for both lightness and minimus: 
wind resistance but it may be of Solid sheet form 
or Spaced wire form. In the form shown it is Set 
in a central longitudinal slot 35 of mast 9 and 
is secured thereto by fasteners 36. Cross bean 
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 tie 
sheet 33 for the purpose above mentioned. Thus, 
the set Screws 2 permit the transverse adjust 
ment of the brackets on the bean. 29. In othel 
Words, the optimum Spacing may be Set for any 
frequency or band of frequencies. 

In Figure 4, I show the use of crossed, perpan 
dicularly related sheets 40 and 4 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 A3 is of insulating material such as Bakelite 
although it is obvious that only the sheet sup 
porting portion thereof need be of insulating na-. 
terial or provided with suitable insulation against 
One or both of the sheets 45 and 4. A longi 
tudinal slot receives sheet as in the previous 
embodiment but, in Order to insulate sheet 6 
therefrom, sheet 4 is interrupted along its ver 
tical, center line, being formed of two halves i. e. 
ld, and 4 b which are set in longitudinal, pe 
ripheral slots $4 and 45 respectively where they 
may be retained either frictionally or by any 
Suitable clainping means. In order to connect the 
halves together a jumper wire 43 is provided and 
this may be threaded through one of the open 
ings of mesh screen 49. 
When the direction selector Switch 28 is en 

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. 
It 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 33 is replaced by a linear rod 
5 which serves as a parasitic element. It will be 
understood that not only the dipole rods but the 
parasitic rod 59 may assume any forms conven 
tional in the art such as, for example, folded 
dipoles or rods, or W or fan-shaped members. 
In order to better serve the functions of re 
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4. 
flection or the like, I have also devised conca VO 
convex parasitic members 5 and 52, the con 
cavities of which face the respective apices of the 
V-shaped antenna, elements which provide the 
desired directivity. The elements if and 52 are, 
therefore, substantially parabolic in respect to 
the fed elements of the antenna, which they Serve. 
It will be understood that elements 5 and 52 
may be of either rod or sheet form. 

In Figure 7 is shown a unitary structure emi 
ploying the principles of Figure 6. Thus, para 
Sitic element 53 is concave on both sides thereof 
so 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 
5 and 52 or it may be a solid membei extending 
in sheet form. Such as in the embodiment of Fig 
ure 1. 

Figure 8 disclosed a novel form of parasitic ar 
rangement serving the antenna elements 68, 6i, 
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 Figure 8 resembles that of Figure 4 
save that the parasitic elements take the form of 
W'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 65 and 6. 
when directivity in the direction of arrow 66 is 
Selected. It will be noted that the same time 
parasitic rods 7 and 68 serve jointly 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 provides both directors 
and reflectOS for the Selected direction and with 
the very compact and simple antenna, array 
shown. Each V-shaped parasitic device Such as 
that comprising the connected rods 64 and 65 are 
connected to an opposite parasitic pair by either 
of the wires 2 or 73, these wires being shown as 
insulated from each other although some advan 
tages are gained by connecting them. In refe 
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 4 in Figure 4. The apex of each 
W will be disposed at the outer ends of the para 
sitic elements whether in sheet or rod foll) and 
in the same horizontal plane as the primary ele 
ments and the arms of the W will extend cut 
Wardly in the above plane and parallel to tryo 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 plurality 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 antenna, 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 Ctil of 
said pairs. -- 

2. An antenna Systein comprising a pair of 
crossed dipoles, each of said dipoles CO2 prising 
two dipole rods so that said pair of crossed di 
poles comprises four dippie rods, a first bracket, a 
pair of adjacent dipole rods being secured ain? 
supported by said first bracket, said pair of di 
poie rods forming a W, a second bracket, the 'e- 
inaining two dipole rods being secured to 31ad 
supported by said second bracket and fo:ining a . 
W having its apex adjacent the apex of the first 
named W-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 both of said W's. 

3. An antenna system according to claim 2 and 
including a cross bean, each of Said brackets be 
ing mounted on said cross beam and being trans 
versely adjustable thereon, said elongated nem 
ber being Secured to said cross bean Whereby ad 
justment of said brackets varies the distance be 
tween each apex and the elongated member. 

4. An antenna, systern according to claim 32, ind 
wherein said elongated member is a sheet of nie 
tallic mesh material and each of said bracketS is 
slidable on said cross beam, and 3, set, Screw for 
tightening each bracket on said croSS bearin. 

5. An antenna, System comprising a pair of 
crossed dipoles, each of said dipoles conprisirag 
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 W-shaped nei 
her and being disposed back-to-back with the 
apices facing each other and having a ceilidin 
angle bisector, means to select pairs of dipole iods 
for connection to the input terminals of a televi 
sion receiver so as to selectively vary the direct 
tion of reception accordingly, and a 'eflectoi' 
member disposed wholly between said V-shaped 
members and extending perpendicularly to Said 
common angle bisector equally on both sides 
thereof so that one of said V-shaped members is 
on one side of said reflector member aid the 
other w-shaped member is on the other side 
thereof whereby said reflector member Serves 
equally as a parasitic element for both of said 
W-shaped innerherS. 

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 a 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 W-shaped member is on 
the other side thereof whereby said parasitic 
member serves equally as a parasitic element for 
both of Said W-shaped memberS. 

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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6. 
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 
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 in Substantially the same horizon 
tall 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 a 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 dipole rods so that said pair of said dipoles 
comprises four dipole rods, one pair of adjacent 
dipole rods forming a W and the remaining pair 
of dipole rods also for hing a V and having its 
apex adjacent to the apex of said one pair of 
Said dipole rods and an elongated parasitic mem 
ber disposed between said apices and bisecting 
a corannon angle bisector of both of said Vs. 

li. 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 wer 
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 
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 
non 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 
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 
imon 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 Syn 
metry which bisects said common angle bisector 
so that one of said V-shaped members is on One 
side of Said parasitic member and the other V 
Sihaped 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. Al alterna, Systicii coin prising a pair of 
crossed dipoles, each o: Said dipoies comprising 
two dipole rods so that said pair of crossed di 
poles comprises fouli' dipole Irodis, 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 con 
mon angle bisector, Inleans 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 
parasitic member disposed between said W 
Shaped memberS and having a horizontal axis 
of Symmetry which bisects said common angle 
bisector So that one of Said W-shaped members 
is on One Side of Said parasitic member and the 
other W-shaped member is on the other side 
thereof Whereby Said parasitic Inern be 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 W-shaped members whereby said 
parasitic member serves both of Said W-shaped 
members equally. 

15. An antenna System conprising a pair of 
COSsed 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 forin of a V-shaped 
member and being disposed back-to-back with 
the apices facing each other and having a conn 
mon angle bisector, and a parasitic member dis 
posed between Said W-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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8 
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 eie 
ments With their apices facing each other and 
their mouths outwardly directed. 

16. An antenna, System according to claim 15 
alld Wherein the apices of said W-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 W-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, a first 
parasitic member disposed between opposite W 
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 W-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. 

MARVINP. MIDDLEMARK, 
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