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3 Chaims. (Cil. 29-155.5) 

This invention relates to a high gain directional an 
tenna of the plane-reflector type and more particularly 
to Such an antenna which can be economically fabricated 
and assembled for shipment and which presents mini 
mum shipping dimensions. 
The present invention is described as an antenna 

adapted to receive electromagnetic energy of the fre 
quency employed in commercial television broadcasting. 
Antennas for such a purpose have been previously made 
in a great variety of forms, many of which are of con 
siderable expense. 

Normally, the conventional television antenna com 
prises a multiplicity of parts which are assembled by 
bolted connections. Accordingly, a great degree of diffi 
culty usually attends their assembly. Also, their struc 
tural design results in large assembled dimensions which 
precludes their being shipped in a pre-assembled con 
dition. 

In addition to being difficult to assemble and not con 
ducive to compact packaging, many previously known 
antennas are not efficient in reception of ultra high fre 
quency television signals. 

Accordingly, it is an object of the present invention 
to provide an effective antenna of the plane-reflector 
array type which is readily fabricated at minimum ex 
penSe. 
Another object of the invention is to provide an effi 

cient screen reflector array type of antenna which is 
compact in comparison to conventional antennas of such 
a type and which presents a shipping condition of mini 
mum bulk. 
Another object is to provide a screen reflector array 

type of antenna which may be shipped in either a pre 
assembled operative condition or in a pre-assembled 
folded condition thereby minimizing size requirements 
of the shipping container. 
A further object is to provide an economical high gain 

antenna which provides optimum signal reception even 
in the ultra high frequency range of commercial tele 
vision broadcasting. 

These, together with other objects, will become more 
fully apparent upon reference to the following descrip 
tion and accompanying drawings. 

In the drawings: 
FIG. 1 is a perspective view of an antenna of the plane 

reflector array type embodying the principles of the 
present invention. 

FIG. 2 is a view in side elevation showing the an 
tenna of FIG. 1 in a folded condition ready for ship 
ment. 

FIG. 3 is a top plan view of a pre-cut blank of screen 
mesh from which the signal receiving portions of the 
antenna are fabricated in one form of the invention. 

FIG. 4 is a fragmentary perspective view of the an 
tenna screen to which antenna elements have been se 
cured, the elements having been formed from the blank 
shown in FIG. 3. 

FIG. 5 is a fragmentary, enlarged view in side eleva 
tion of one of the spacing elements incorporated in the 
assembled antenna. 

FIG. 6 is a fragmentary view in side elevation showing 
another form of bridging wire used in connecting the 
signal receiving elements of the antenna of FIG. 1. 

Referring particularly to FiG. 1 of the drawings, a 
reflector, generally indicated at 10, is cut at predeter 
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mined longitudinal and lateral dimensions from com 
mercially available welded wire screen, generally re 
ferred to as multi-purpose screen wire. The reflector 
Screen is formed of uniformly spaced longitudinal and 
transverse wires 11 and 12 which are interconnected by 
Welding or soldering at their intersections 13. In a com 
mercial embodiment of the invention employing such a 
Screen and achieving excellent reception, the screen is 
cut from Such welded wire having the wires 11 and 12 
spaced to a form a mesh of one by two inches. 
The reflector screen 10 is adapted for mounting in a 

Substantially vertical plane normal to the direction of 
electromagnetic signals to be intercepted thereby and 
with the transverse wires 12 disposed substantially paral 
lel to the surface of the earth. A mast 5 connected at 
vertically spaced points to the screen 10 by means of 
upper and lower clamps 16 and 17 fastened by bolts 18, 
is well suited for supporting the reflector in such a ver 
tical plane. The mast may be readily mounted by com 
mercially available, conventional chimney or roof mount 
ing brackets, not shown, to support the screen in a ver 
tical position at a desired azimuthal direction. 
A plurality of dipoles 20, which constitute signal re 

ceiving antenna elements, are supported on the screen 
in coplanar arrangement by means of individual spacers 
2. Each spacer has an inner end 22 foldably connected 
to the Screen and an outer end 23 connected to a respec 
tive one of the dipoles 20 at the midpoint thereof. Each 
of the dipoles is provided with an inner end 24 and an 
outer end 25. The dipoles are arranged in the afore 
mentioned coplanar manner in transversely opposed pairs 
26 wherein the inner ends of the respective dipoles 20 
of each of Such pairs are spaced at substantially equal 
lateral Separation. The uniform mesh of the screen 10 
affords a ready guide for such spacing in fabricating the 
antenna as the inner ends 22 of the spacers are connected 
to the screen. 
The dipoles 20 are also arranged in vertically stacked 

sets 27 having the inner ends 24 of the dipoles of each 
Set interconnected by a phasing wire 28. It is to be 
noted that the dipoles of each vertical set are spaced 
from each other at a distance substantially equal to the 
spacing between adjacent dipoles of adjacent sets. As 
in the case of the transverse spacing of the transversely 
opposed pairs 26, the vertical spacing of the antenna 
elements of each vertical set 27 and the spacing of adja 
cent sets can be readily gauged by the uniform mesh of 
the reflector screen 19. This uniform spacing is im 
perative to insure proper phasing of the signals received 
by the antenna elements. 

In the preferred form of the invention, each of the 
spacers 21 is provided with a mounting base 38 integrally 
joined to the inner end 22 of each respective spacer. 
The mounting base includes elongated foot portions 31 
terminating in anchor hooks 32 which are bendable to 
the position shown thereby anchoring the mounting base 
to the reflector screen 10. It is to be noted that certain 
of the foot portions are arranged normal to the longi 
tudinal wires 11 of the reflector screen 0 while others 
are arranged substantially normal to the transverse wires 
12. Accordingly, the respective anchor hooks of these 
foot portions are effective in resisting shifting movement 
of the mounting bases 30 in either a longitudinal or 
transverse direction on the screen and insure a main 
tenance of the optimum relative positions of the dipoles 
20 after the antenna has been mounted in a position for 
St. 
Each laterally opposed pair of phasing wires 28 inter 

connecting the vertically stacked sets of dipoles 27 is sup- - 
ported at its midpoint by respective spacers 35 projecting 
substantially normal from the plane of the reflector screen 
16. Each of these spacers 35 comprises an inner end 36. 
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and an outer end 37. Thc inner end includes a mounting 
base 38 provided with suitable foldable anchor hooks 39 
respectively engaging the longitudinal and transverse wires 

and 12 of the reflector screen. The spacers are pro 
vided with a pair of laterally opposed eyelets 40 at their 
outer ends. The eyelets thereby adapt the spacers to be 
connected to a respective one of the phasing wires 23 by 
means of a spade-type terminal lug 45 soldered to the mid 
point of each phasing wire. A bolt 46 provides a suitable 
detachable connection between the spacers 35 and their 
respective phasing wires 28. 
A pair of laterally opposed bridging wires 59 inter 

connect each set of vertically spaced phasing wires of two 
vertically spaced stacked sets of dipoles 20. Each bridg 
ing wire is formed with an eyelet 5 at opposite ends of 
the wire thereby adapting them for connection with the 
terminal lugs 45 of the phasing wires by means of the 
bolts 46. As shown in FIG. 1, the bridging wires are 
curved away from the individual antenna elements and 
present a convex configuration to the electromagnetic 
signal source and a concave configuration to the reflector 
screen. To support the bridging wires in such a position, 
a bridging spacer 53 is provided with a mounting base 54 
secured to the reflector screen 10 thereby supporting the 
spacer in a position substantially normal to the plane of : 
the screen. The outer end of the spacer terminates in a 
pair of laterally opposed eyelets 55, thereby adapting it 
for connection to a pair of terminal lugs 56 soldered at 
the midpoint of each of the bridging wires 50. The eye 
lets 55 and the lugs 56 are detachably interconnected by 
means of respective bolts 57. The individual leads of a 
twin lead transmission line are also connected at these 
bolted connections to transmit the signal to a Suitable re 
ceiver and amplifier, mot shown. 
The dipoles 20 constituting the antenna elements of 

each transversely opposed pair 26 and vertically stacked 
set 27 may be formed readily and economically from a 
single blank of welded wire mesh similar to that from 
which the screen 10 is cut. Such a blank is shown in FIG. 
3 and indicated by the reference numeral 60. To insure 
proper alignment of the dipoles 20 in a plane normal to 
the direction of the signal to be intercepted by the an 
tenna and substantially parallel to the plane of the refec 
tor screen 10, the blank 60 is cut from screen having a 
mesh either identical to that of the screen 10 or a mesh 
which is a multiple of the dimensions of that screen. In 
one commercial form of the invention, the blank 60 is cut 
from a screen formed of individual longitudinal and trans 
verse wires of a gauge slightly larger in cross-section than 
the individual wires and 12 of the screen 0. The 
wires of the blank 60 in this commercial form are approx 
imately twelve-gauge wire. By referring to FIG. 3, it 
may be seen that each vertically stacked set of dipoles 27 
and its respective phasing wire 28 are integrally joined by 
reason of the welded or soldered interconnections of the 
individual wires of the screen blank 60, and the dipoles 
are integrally joined to their respective spacers 2. Also, 
each spacer is integral with its mounting base 30 and the 
mounting base of one pair of transversely opposed dipoles 
20 is interconnected to insure proper transverse align 
ment during assembly. 

FIG. 4 shows such a pre-cut blank following the bend 
ing of the spacers 21 at their proper locations adjacent to 
the respective mounting bases 39 and the dipoles 20 so 
that the dipoles will be supported in a coplanar arrange 
ment spaced from the reflector screen 10 at a distance sub 
stantially equal to the length of the individual spacers 2. 
In accordance with contemporary antenna theory, the 
length of these spacers should be approximately one-fourth 
of the mean wave length in the range for which the dipoles 
20 have been dimensioned. By utilizing the blank shown 
in FIG. 3 and bending the individual anchor hooks 39 
to their respective positions shown in FIG. 4, the dipoles 
20 are accurately located and dependably positioned on 
the reflector screen 10. 
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FIG. 5 shows an enlarged view of one of the bridging 

spacers 53 and having the mounting base of the spacer 
connected to the reflector screen 10 which is fragmentarily 
illustrated. 

Operation 
The operation of the described embodiment of the sub 

ject invention is believed to be readily apparent and is 
briefly summarized at this point. Although it is not im 
perative that the individual antenna elements, in the form 
of the dipoles 20, and their interconnecting phasing lines 
28 be cut from a blank of wire screen, as shown in FIG. 
3, fabrication and assembly of the antenna of the present 
invention is facilitated from such a practice and substantial 
economy of manufacture results therefrom. As an alter 
native, the dipoles of each vertically stacked set 27 may 
be integrally joined to a phasing wire 28 of suitable length 
as by welding or soldering. The respective spacers 21 are 
also joined by similar methods to provide an integrated 
structure wherein the antenna elements are maintained in 
their optimum relative positions following assembly and 
use of the antenna, 

Following the fabrication of the antenna blank substan 
tially in the form shown in FIG. 3, the spacers 21 are bent 
to right-angular relation to their respective mounting bases 
38. Subsequently the blank 60 is placed on the antenna 
screen in a selected position and maintained in Such posi 
tion by bending the anchor hooks 39 to engage the longi 
tudinal and transverse wires Ei and 52 of the screen 10. 
In like manner, the phasing spacers 35 and the bridging 
spacer 53 are secured to the screen by their respective 
anchor hooks. By means of the bolts 46, the eyelets of 
the spacers 35 and 53 are then connected with the lugs 45 
of the respective phasing wires 28 and the terminal eyelets 
55 of the bridging wires 56. The mast 15 is subsequently 
secured to the reflector screen by the clamps 6 and 17. 
The assembled antenna is then ready for mounting on a 
suitable structure, such as a chimney or roof, not shown. 
The transmission line 58 is connected to the terminal lugs 
56 of the bridging wires 50 for reception of a signal from 
a source of electromagnetic radiation. For optimum sig 
nal reception, the plane of the reflector screen is disposed 
substantially normal to the direction of such signals. 
To provide a minimum thickness for shipping purposes, 

the antenna of the present invention is readily folded to 
the position shown in FIG. 2 by disconnecting the bolted 
connections between the eyelets 55 of the briding spacer 
53 and the terminal lugs 56 of the bridging wires 50. To 
permit the bridging wires to assume a straightened con 
dition lying flat and adjacent to the screen 10, the eyelets 
at one end of the bridging wires 50 are detached from their 
respective spacer 35. Accordingly, the antenna spacing 
elements 21 are folded against the screen so that the an 
tenna elements and the spacers are substantially flush 
against the screen. Upon subsequent mounting of the an 
tenna for use, these spacers are bent to an extended posi 
tion shown in FIG. 1, the connections between the bridging 
terminal 56 and the eyelet at one end of the bridging wires 
59 are re-assembled, and the antenna is quickly prepared 
for operation. 
An alternate form of bridiging wire is shown in FIG. 6 

which adapts the antenna to be shipped in an assembled 
condition at a minimum shipping height. As shown in 
FIG. 6, bridging wires 50' curve away from the dipoles 20 
immediately adjacent thereto and are convexly curved to 
Ward the reflector screen at the portions between a phas 
ing wire and the bridge spacer. It should also be noted 
that bridging spacer 53' is of substantially the same length 
as the spacers 21 and 35, thereby minimizing the shipping 
height of the assembled antenna. 

Accordingly, the present invention provides a high gain 
directional antenna which is economically fabricated and 
is shipped in either an assembled operative condition or in 
a substantially assembled folded condition. The an 
tenna structure of the present invention affords substan 
tial economy of manufacture, reduces shipping space and 
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costs, facilitates assembly to an operative position and 
makes possible optimum signal reception. 
Although the invention has been herein shown and 

described in what is conceived to be the most practical 
and preferred embodiment, it is recognized that depar 
tures may be made therefrom within the scope of the 
invention, which is not to be limited to the details dis 
closed herein but is to be accorded the full scope of the 
claims so as to embrace any and all equivalent devices 
and apparatus. 

Having described my invention, what I claim as new 
and desire to secure by Letters Patent is: 

1. The method of making a high gain unidirectional 
antenna in the form of a plane-reflector array comprising 
selecting a first elongated metallic reflecting screen hav 
ing longitudinal and transverse wires arranged in an open 
mesh; means providing for supporting the screen in a 
plane substantially normal to the direction of electro 
magnetic energy intercepted thereby; selecting a second 
metallic screen having parallel longitudinal and parallel 
transverse members arranged to an open mesh substan 
tially identical to said first screen; cutting selected longi 
tudinal and transverse members of the second screen to 
form a plurality of antenna elements from selected paral 
lel members of the second screen and having a plurality 
of flexible spacers each being of substantially uniforn 
length and having an outer end portion connected to 
a respective one of the anntenna elements and having 
an inner end portion foldably connected to the first screen 
for movement of the elements and the spacers between 
a retracted position substantially flush against the screen 
and an operable position with the elements supported in 
a coplanar arrangement spaced outwardly from the screen 
by the spacers; and selecting spaced parallel members 
of said second screen integral with and interconnecting 
the antenna elements in phased relationship. 

2. The method of making a unidirectional antenna in 
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the form of a plane-reflector array comprising selecting 
a first elongated metallic reflecting screen having longi 
tudinal and transverse wires arranaged in an open mesh, 40 
the screen being adapted to be supported in a plane sub 
stantially normal to the direction of electromagnetic en 
ergy to be intercepted thereby; selecting a second metallic 
screen having longitudinal and transverse members ar 
ranged in an open mesh substantially identical to that 
of said first screen wherein the members are secured in 
intersecting groups of respectively parallel members; cut 
ting selected longitudinal and transverse members from 
a portion of said second screen to form a pair of trans 
versely spaced laterally opposed phasing wires having 
opposite ends integrally joined to respective antenna ele 

45 

50 

3. 
ments formed by paralici segments of said transverse 
members, each of said antenna elements having a longi 
tudinal member joined thereto at the approximate mid 
point of the antenna element to serve as a spacer; and 
cutting each of said spacers at a substantially uniform 
length to provide an inner end portion for foldable con 
nection to the first screen for movement of the antenna 
elements and the spacers between retracted positions sub 
stantially flush against the first screen and operable posi 
tions with the elements supported in a coplanar arrange 
ment spaced outwardly from the first screen by the 
spacers. 

3. The method of making a unidirectional antenna in 
the form of a plane-reflector array comprising selecting 
a first elongated metallic reflecting screen having longi 
tudinal and transverse wires arranged in an open mesh, 
the screen being adapted to be supported in a plane Sub 
stantially normal to the direction of electromagnetic en 
ergy to be intercepted thereby; selecting a second metallic 
screen having longitudinal and transverse members ar 
ranged in an open mesh substantially identical to that 
of said first screen wherein the members are secured in 
intersecting groups of respectively parallel members; 
cutting and removing selected longitudinal and trans 
verse members from a portion of said second screen to 
form a pair of transversely spaced laterally opposed 
phasing wires having opposite ends integrally joined to 
respective antenna elements formed by parallel segments 
of said transverse members, each of said antenna elle 
ments being integrally connected to a segment of a longi 
tudinal member as a spacer having at least one trans 
verse member remaining in attachment with each spacer 
for mounting of the antenna elements on said first screen 
in vertically stacked relation, each of said spacers being 
of substantially uniform length and having an inner end; 
and cutting the transverse members respectively con 
nected to said spacers at said inner end to provide fold 
abie anchor hooks for connection to the first screen and 
permitting movement of the antenna elements and the 
spacers between retracted positions substantially flush 
against the screen and operable positions with the ele 
ments supported in a coplanar arrangement spaced out 
wardly from the screen by the spacers. 
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