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This invention relates generally to high frequency 
antennas and more particularly is concerned with the con 
struction of a high frequency parabolic antenna pref 
erably for use in point-to-point communications, although 
not necessarily limited thereto. Y 
The great »advantages of parabolic antennas are well 

known. The parabolic antenna fed ‘at its focal point 
provides a high gain sharp beam with relatively low 
mino-r lobe distribution. Increasing the diameter of the 
parabola increases the gain of the antenna, while nar 
rowing the beam width. Parabolic antennas are highly 
directional, obviously, and where the antenna‘is formed 
as a solid structure of revolution, that is, a paraboloid, 
the front to back ratio is so great that it may be con 
sidered that there is no back radiation pattern whatso 
CVSI‘. 

Wit-h all of the advantages, it would appear that for 
point-to-point communications, for long-distance relay 
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ing of high frequency energy, and for many other pur- , 
poses, the parabolic antenna is ideal. The principal 
difliculties with parabolic antennas as heretofore con 
structed are enumerated below and it will become im 
mediately apparent that there are many reasons why 
parabolic antennas are not used in great numbers despite 
their excellent performance characteristics. 

(l) Parabolic antennas which are made of sheet metal 
are usually spun, although they may be stamped in 
smaller sizes. Obviously the equipment to manufacture 
such antennas, and especially where large sizes are re 
quired is expensive and complex; it is difficult to »handle 
the antennas; it is difficult and laborious to maintain 
proper dimensions; and the antennas are very expensive. 

(2) The parabolic antenna must be fed at its focus, 
and the feed must be maintained at the focal point of the 
paraboloid with accuracy, and without vibration as Vmight . 
be caused by high winds prevalent at the heights and 
under the conditions such antennas are required to be 
mounted. Thus, besides the support required of the an 
tenna itself, there must be a rigid, fixed support for 
the feed point. Just as an example, a six foot diameter 
parabola of fairly shallow dimension uses a focal length 
of about two «feet which means that the feed dipole, 
pressure-tight radome, and parasitic elements must be 
cantilever mounted from the center of the paraboloid. 
A ten foot paraboloid` has a focal length of approximately 
40 inches. A rigid mounting for such a standard is not 
practical, so far as I am aware for the usual parabolic 
antenna, and if at all feasible would be most expensive 
and heavy. I 

(3) Antennas intended for high frequency use in corn 
munications fields are always mounted as high above the 
terrain as possible and hence are subjected to high winds, 
rains, sleet, and the like. The parabolic antenna of the 
solid surface type, and even the ñne mesh type are sub 
jected to enormous stress by wind' and to ice build-up 
to an extent that larger sizes such as six feet and more 
have been considered impractical for many installations. 
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Those installationswhich have large sizes require elab 
orate supporting structure to withstand the wind stress, 
and complex and expensive de-icing means to prevent 
icing. , 

(4) In connection with the’ latter described difficulty, 
the only obvious solution would seem to be to build the 
antenna sturdy and generously to withstand the stress, 
but this gives rise to extremely heavy antennas, which 
are diiiicult and expensive to install, and to mount. 
An important object of -the invention is to provide a 

novel and improved parabolic antenna structure‘which 
will overcome these disadvantages, andv others not spe 
ciñcally mentioned. 
The invention is characterized by a structure for a 

parabolic antenna which is formed of a plurality of 
parabolic contoured tubular elements ,arranged substan 
tially parallel one another on a novel framework, and 
thereby providing grid structure'which, by properchoice 
of dimensions, gives all of the advantageous charac' 
teristics of a dish-type paraboloid of solid surface or 
mesh structure, but with none of the disadvantages. The 
objects of the invention include the provision'of such 
structure. , 

Other objects of the invention lie in the provision of 
novel framing means and bracing structure for the. an 
tenna whereby to support the same Very efficiently, and 
brace the same so thatits shape and- contours, are rigidly 
maintained, while. enabling facile and economical as 
sembly on a mass production or semi-mass production 
basis. 
One of the most important objects of the invention is 

the provision of av novelV Vstructure for supporting the ` 
feed standard and coaxial transmission line for the van 
tenna, which assures perfect and rigid alignment, center 
ing and support for the feed means. Coincidentally, 
with this object is the provision of novel'structure which, 
besides serving as the base and support for the feed 
means, also serves as a junction or coupling for frame' 
work supporting the paraboloid whereby the relationship 
between the feed means and the paraboloid are substan 
tially maintained. ' ' 

Additional objects ofthe invention are concerned'with 
the improved electrical characteristics ofthe antenna, 
such -as for example, its ability to be useful over a wide 
range of frequencies, notwithstandingits grid construc 
tion; its extremely high front-to-back ratio notwithstand 
ing its grid construction; its extremely narrow beam 
width and high directivity notwithstanding its grid con 
struction. ' ' 

Mention must be made of several other advantages lof 
the structure which will hereinafter be described, which 
are characteristic of the vinvention and apply to any 
embodiments thereof. With the width of grid spacing 
permissible for the frequencies at which the antenna i's 
best usable, feeding the antenna, and mounting the same 
are considerably simplified. 

Cables and coaxial lines are easily led and mounted 
with little or no spacing from the theoretical surface of 
revolution of the antenna. Tools are easily inserted be 
tween adjacent tubular elements for securing and adjust 
ing mountings, brackets, joints, and the like. The rear 
surface bracing required in prior antennas is eliminated, 
and as well the need for spacing the feed’rearward of 
the antenna is eliminated. Thus, 'the physicalfront to 
back overall dimension 'of the mounted antenna isless 
than for comparable antennas if they wereformed of 
solid surface paraboloids or of mesh. . Y 

Because of the grid construction, mounting the antenna 
to cross arms, bracesl andthelike is simplified since tools 
are easily inserted and manipulated through the antenna 
elements. ‘ ~ ’ `  Y ~ 
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. Although the grid construction gives rise to less likeli 
hood of icing, it is a simplematter to de-ice the antenna 
of the invention by the use of heating elements along the 
parallel grid elements, or even by vthe simple use of infra 
red radiation applied by’a lamp or the like from the rear 
of the antenna. g '~ 

important object of the invention lies in the Vpro 
vision of a parabolic antenna of parallel grid structure 
and tubular framing means in which the antenna is cap 
able of Vready disassembly or assembly `along a plane or 
planes parallel with the planes of the parallel grids, where 
by the antenna may be separated into segments for ship 
ment, and additionally advantageous, maybe mounted 
upon its standard segment by segment. In connection 
with this object, one segment will have the antenna cen 
tral support or hub member and the feed means with its 
support, and may be completely installed and connected 
to the transmission line before the other segment or seg 
ments are secured. 

Other objects and advantages will become more ap 
parent as the description of the invention proceeds here 
inafter. A preferred embodiment has been set forth in 
considerable detail, as required by the patent statutes, and 
in connection therewith the drawings illustrate the same 
in a manner to emphasize the advance in the arts and 
'sciences achieved by the invention. 

Those skilled in the art will understand that the inven 
tion as embodied herein is capable of wide variation, 
Without departing from the invention or the spirit thereof. 
For example, although the structure is shown capable of 
being disassembled into two halves, it will be appreciated 
'that under certain circumstances where the antenna can 
be made smaller the same will be formed as a unitary 
structure, or where for example, it is feasible to transport 
the handle a large antenna it need not be necessary to 
form the same into parts capable ‘of assembly. On the 
other hand, the structure of the invention is advantageous 
'in that the paraboloid can easily be made to come apart 
»into more than two sections, as where the diameter is say 
of the order of fifteen feet. 
The embodiment illustrated in the drawings appended 

hereto is a structure which was formed with a paraboloid 
approximately ten feet in diameter, and in the said draw 
mgs: 

Fig. 1 is a front on elevational view of the antenna of 
the invention, mounted for simplicity of illustration to a 
>vertical mast. 

Fig. 2 is a side elevational view of the same. 
Fig. 3 is a sectional view taken through the center of 

>the antenna generally along the line 3-3 of Fig. 5 and in 
the direction indicated, and on a greatly enlarged scale 
compared to the scale of Figs. 1 rand 2. 

Fig. 4 is a sectional view taken through the center of 
the antenna, that is through the feed and framework sup 
port generally along the line 4-4 of Fig. 3 and in the 
direction indicated. v 

Fig. 5 is a side elevational view, partly in section, of 
a portion of the antenna showing the feed support and 
associated structure. 

Fig. 6 is a sectional view taken generally along the line 
6-6 of Fig. 5 and in the direction indicated which is in 
ward toward the center of the paraboloid. 

Fig. 7 is a sectional detailed view through a portion of 
the antenna showing one of the couplings by means of 
which the antenna is capable of being disassembled for 
shipment in knocked down condition. 

Fig. 8 is a sectional view through the coupling of Fig. 7 
along the line 8-8 and in the direction indicated, 

Fig. 9 is a simple chart referred to in the explanation 
which follows, relating to the dimensions of the antenna. 

Theoretical investigations by others have established 
certain dimensional requirements for the construction of 
grids which are intended to act substantially as perfect re 
ñectors. In-U. S. Letters Patent No. 2,530,098, issued 
November 14, 1950, to L. C. Van Atta, the general struc 
ture which meets this requirement is said to have the 
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4 
percent open area large relative to the percent area of the 
edges of the elements comprising the grid. Obviously, 
unless this is true, the structure is not economical, defeat 
ing an important purpose of the invention. Van Atta uses 
rectangular cross section bars or strips, which are not as 
desirable as the tubing of commercial dimension which is 
used in the instant invention, but the spacing taught by 
Van Atta is approximately that of the successful antennas 
constructed in accordance with this invention. Van Atta 
suggests that the spacing between adjacent bars be less 
than half the wave length at which the antenna is to be 
used, and slightly more than one quarter the wave length. 
Van Atta likens a grid constructed to act as a perfect 

reliector to a series of wave guides designed “beyond cut 
off,” that is to completely attenuate energy tending to be 
propagated therethrough. 

Another discussion of this type of grid is found in 
“Radio Aerials” by E. B. Moullin, Clarendon Press, 1949 
in which the field on the far side of a grating is described 
as dependent upon the magnitude and phase of the cur 
rent in each of the parallel elements by the incident wave. 
A solid surface is likened to a grid of an infinite number 
of thin wires, the value of the net iield at the surface of 
the wires being zero. The same effect of the solid sheet 
is therefore achieved by making the self inductance of 
each element of the grid equal and opposite to the mutual 
inductance. Thus, if one chooses the proper radius and 
spacing, the impedance of the wires is purely resistive and 
the induced current is in phase with the inducing E vector 
of the incident wave, and the wave radiated from the grid 
or grating will be equal in magnitude and opposite in 
phase to the incident field-the requirements for perfect 
reflection. 
The dimension between bars, on centers is designated 

g and the diameter of the bars is designated b in the graph 
of Fig. 9. This graph represents a mathematical relation 
ship between the two curves 12 and 14 which enable the 
functions of g and b to be related to one another for dif 
_ferent frequencies. The manner of computing the curves 
is generally described in the book above referred to, and 
is not believed required to be set forth here. In using the 
curve, one starts with a predetermined proportion along 
the base line of either part of the graph. For example 
VVone may have available a certain diameter of tubing 
which represents a certain value of b/À. Let us say this 
isV .05. Following the line drawn vertically to the inter 
section with the curve 14 and then horizontally over to 
Vthe left to where the same line intersects the curve 12, and 
then downward to the baseline, one reads the value of 
the spacing as 0.4 g/À which is immediately converted 
into the desired dimension. 

Referring now to Figs. 1 through 8, there is illustrated 
an antenna 20 of paraboloid construction which is formed 
principally of hollow tubular members of aluminum 
alloy, for example, welded or otherwise fastened to 

A circular rim 22 defines the circumference of 
the antenna. The rim 22 may be formed as an integral 
member, or may be formed of several separable parts, 
depending upon the diamter. As previously mentioned, 
the antenna 20 which is illustrated is approximately ten 
feet in diameter, and its rim 22 is made up of two sub 
stantially semi-circular parts 24 and 26 coupled together 
by couplings 28 and 30. In the case of lesser diameter 
Vantennas,.the rim 22 may be an integral member, and in 
case of larger diameter antennas, the rim may be formed 
¿of more than two segments. Forming the antenna rim 
of parts enables the antenna to be shipped knocked down, 
'since the support framework on >such cases is also capable 
lof being disassembled, as will become evident below. 
' _ The couplings 28 and 30 are identical, and hence only 
‘Y the coupling 2_8 need ̀ be described. 
‘A Y Coupling 28 >`(Fig. 7) has two generally cylindrical 
„hollow bodies 32 and 34, the internal bore of each of 
whichis slightly greater _than theloutside diameter of the 
tubing forming the rim 22. The bottom (or one side) 
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of each body 32 and 34 is thickened as at 36 and 33 re 
spectively to receive set screws 40 -by means of which the 
coupling bodies 32 and 34 may initially be secured on the 
respective ends of the segments 24 and 26. These ends 
are designated 42 and 44 respectively and they abut at 46 
at the exact center of the antenna. Each body 32 and 
34 has an integral flange 48 and Si) which in this case is 
triangular (Fig. 8) with suitable perforations for the 
reception of bolts 52 or other fastening means coopera 
tively to maintain the coupling 28 in assembly. The face 
to-face parting plane 54 of the coupling 28 is substan 
tially offset from the parting plane 46 of the ends 42 
and 44. lBecause of this, engaged end 42 is shorter than 
the body 32 by the amount that the end 44 is longer than 
the body 34. This provides a telescoping connection of 
great strength, easy assembly, and simple structure. Per 
manent securement of the bodies 32 and 34 to their re 
spective ends 42 and 44 is obtained by welds 56. 
One of the reasons for so offsetting the couplings 28 

and 36 is to enable one of the principal support frame 
work members to be wholly included with one part or 
the other of the antenna 20 during disassembly, While 
remaining at the geometric center of the antenna for 
symmetrical structure strength. The structure of the 
framework will be described below. 
The so-called “surface” of the antenna 20 is formed of 

a plurality of parallel hollow aluminum tubular members 
58 pre-shaped in any suitable manner by jigs, templates, 
bending dies, or the like so that their combined contour 
at the forward face antenna is a paraboloidV of revolution. 
The spacing between parallel elements 58 and the thick 
ness or diameter of the tubing from which same are 
formed are governed by the frequency at which the an 
tenna is to be used. For example, when used at >frequen 
cies of the order of 90D megacycles per second, the tub 
ing was chosen with 3A” diameter and the center to 
center dimension between elements 58 was 4 inches. The 
orientation of the elements 58 was vertical because of 
similar orientation of the feed dipole. The elements are 
required to be parallel with the E-vector of the feed 
device. 
The two parts of the antennna 20 separate along a 

plane parallel with the elements 58 and hence approxi~ 
mately half of the number of elements 58 will be included 
with each of the separated parts. r1`he opposite ends of 
each element 58 are welded or otherwise secured to the 
inside circumference of the rim 22. Although not neces 
sary in all cases, transverse support straps 60, 62, 64 and 
66 are welded across the back of the “surface” with welds 
at all or a substantial number of cross-over points. 
size and positions of these straps is immaterial so long 
as they do not change the front contour of the elements 
58. The top and bottom straps 62 and 66 have separable 
joints 68 and 711 at their respective lcenters to enable 
disassembly of the antenna, while the straps 62 and 64 
stop short of one another to clear a fitting in the center 
of the support structure. 

In order rigidly and sturdily to support the antenna 
20 and cause the same to retain its perfect paraboloid 
contour, the rim 20 is mounted in a cruciform support 
structure or framework 72 forming a bracing cradle or 
spider for the paraboloid. Radiating lfrom a central 
four-branch hub member designated 74, much like the 
spokes of a wheel, are four tubular support members 76, 
78, 80 and 82. The support members are 90° apart and 
their axes are disposed in a plane generally parallel with 
the plane of the rim 22. These members, besides pro 
viding the framework of the antenna 20 also serve to 
enable the antenna to be supported from a mast. As a 
simple version of this, in Fig. 2, a vertical mast 84 is 
provided lwith split clamps 86 and 88 which are clamped 
respectively to .the support members 76 and 80. In prac 
tically all cases the manner of support -will be consider' 
ably more elaborate, but that illustrated is sut’?cient’to in 
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dicate the function provided by the support frame 
work 72.  

Each of the support members 76, 78, 80 and 82 has 
its outermost end part bent 90°, all of the resulting arms 
90, 92, 94 and 96 respectively extending in the same di 
rection, and each arm terminates at and is welded to the 
rim 22. Obviously, the circle delined by the free ends 
of the arms 90, 92, 94 and 96 must be congruent with 
the rim 22. The arms 92 and 96 are welded directly to 
the segments 26 and 24 respectively at 98 and 100. The 
arms 9o and 94, however, are welded to the bodies 32 
of the respective couplings 28 and 30 as shown at 102 in 
Fig. 7. 

Referring now to the hub member 74 as illustrated in 
Figs. 2, 3 and 4, it ‘will be noted that the four branches 
thereof provide hollow sockets 104, 106, 103 and 110. 
The support members 76, Si) land 82 engage and are 
welded or otherwise `secured in three of the lsockets 104, 
1118 and 110 respectively. The left half 112 of a flanged 
pipe coupling 114 is welded at 116 to the socket 196 and 
in alignment therewith. The radially inner end of the 
support member '78 is welded at 117 to the right hand 
half 118 of the coupling 114, but its free end 120 extends ~ 
telescopically through the `coupling 114 into the socket 
16o'. Thus there is again provided a strong separable 
joint held in assembly by bolts 122. Preferably the part 
ing plane 124 of the coupling 114 is aligned with the 
parting planes 54. The support -members may be braced 
at their ends by diagonal struts suchV as 126 and 12‘8 
welded as shown in ïFig. 2. ' 
From the above description it can be seen that the 

antenna 20 may be separated into two halves, Vone half 
including the segment 24, the support members 76, ‘30 
and 82 and the hub member 74; and the other half in 
cluding the segment 26 `and the support member 78. 
Straps and parabolic elements 58 are substantially di 
vided. In this separation of the antenna into two halves 
or parts, the left part is 4self-supporting, but for storing 
and shipping purposes, temporary bracing of wooden 
boards or the 'like is preferably used for the right half. 
The central hub member 74 provides several very im 

portant functions besides anchoring the framing struc 
ture 72. It also serves rigidly to mount and accurately 
to position the feed device for the antenna in a manner 
to be described. 
As previously stated, the feed means must be placed ac 

curately to establish a desired pattern land it must be 
continuously supported and prevented from vibrating in 
that position to maintain and preserve the pattern and 
efficiency of the antenna. The feed means may be desig 
nated generally by »the character 13@ (Fig, 5) and same 
comprises a dipole 132 and a parasitic reñector 134 both 
arranged to propagate an energy wave to-ward the parabo 
loid surface defined by the front of the elements 58. The 
feed means 130 is mounted on a standard 136 which is 

I the outer conductor of a coaxial transmission line, the 
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interior conductor of which is designated 138. One half 
140 of the dipole 132 is metallically connected to the 
standard 136 and hence is grounded. The other half 142 
of the dipole 132 has its interior end electrically con 
nected to the inner conductor 13‘8. 
The entire transmission line which brings energy `to 

be radiated by the antenna 21B to the feed means 130 is 
pressurized and gasketed to maintain such condition. 
Thus, the half 142 of the dipole 132 is contained in a 
housing or radome 144 of some material which is pervi 
ous to electromagnetic radiation, such as for example, 
synthetic resin. A commercial version utilized a mate 
rial known as “Teñon” of excellent dielectric properties. 
The housing 144 is sealed to the opening in the end of 
the standard 136 through which the half 142 of the dipole 
132 extends. The parasitic dipole 134 has both halves 
metallically connected to the standard 136. ' 

yIn Fig. 4 i't lwill be seen that »the inner end of the 
standard is mounted in a T-coupling`146, the aligned 
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branch having a plug 148 which has a male cylindrical 
guide extension 150 which is coaxial with the standard 
136. The hub member 74 is provided with a center 
socket 152 which is accurately formed in the hub as, for 
example, by milling or otherwise enlarging a recess 154 
formed in the hub during manufacture thereof. Note 
that the recess 'and socket 152 are arranged normal to 
the plane of the support members 76, 78, 8G and 82. 
The accurate placement of the feed means 139 and the 

standard 136 relative to the hub member 74 means that 
the feed means is accurately and precisely placed rela~ 
tive to the paraboloid of the antenna 20 because the 
same member 74 provides the central and basic support 
for the antenna. 
The angular boss 156 of the T-coupling 146 has a 

section of cylindrical conductor 158 mounted thereon 
which supports a coaxial transmission line flanged cou 
pling 160 to which the principal coaxial transmission line 
162 is secured and electrically coupled. Note that the 
center conductor 138 is supported in the standard 136 ‘ 
by beads or insulating spacers, one of which is shown at 
164. The conductor terminates at 166 in the T-coupling 
146 at which point it connects with another center con~ 
ductor 168 which passes through the section 158 sup 
ported by spacers 170 and 172. Similar means are re 
quired for spacing the center conductor of the trans 
mission line. The elaborate means for connecting the 
joints of the transmission line and feed standard and feed 
means are necessary for maintaining the pressurized con~ 
dition above referred to. There is no need to expand 
upon the advantages of such means for feeding the an 

' tenna since `these are well known. Obviously many dif 
ferent kinds of transmission lines could be used, and the 
fitting illustrated and described are capable of many 
variations. 
The hub member 74 has four additional sockets 180, 

182, 184 and 186 formed therein surrounding the socket 
152 and parallel therewith. These sockets extend from 
the one face 188 completely through the hub member 74 

and terminate just short of the opposite face 190 which `is imperforate, but for lscrew holes passing through the 

resulting partitions such as the partition 192 in Fig. 4. 
In casting the hub member it is obviously hollow so 

that the support members 76, 78, 86 and 82 may be in 
serted into the four branches thereof. Each of the sockets 
180, 182, 184 and 186 are formed by drilling out recesses 
provided by suitable cores, or other casting techniques. 
The recess 154 is thus formed by the four columns con 
taining the sockets 180, 182, 184 and 186, and, as will be 
seen, the sockets form stop members for the insertion of 
the ends of the support members 76, 78, 80 and 82. The 
hub member 74 could as easily be formed of a solid 
member and suitably drilled to form the sockets and 
seating recesses for the support members and the central 
socket for the reception of the centering extension 150. 

Each of the sockets 180, 182, 184 and 1‘86 has an' 
elongate support rod seated therein and permanently se 
cured by screws passing into the bottom_of the socket 
from the back face 190 of the hub member 74. Thus, 
there are the rods 194, 196, 198 and 200 respectively en 
gaged in the sockets held in place as by screws 262. These 
rods extend a substantial distance outwardvof the hub 
member 74 parallel with and surrounding the standard 
136, and the ends thereof are secured to the bottom face 
of a dise 204 which is accurately brazed or otherwise 
permanently afiixed to the standard. The securement may 
be by screws 205 passing through the disc 204 and into 

These rods provide extremely 
rigid and strong support for the standard 136 again from 
the hub member 74 which supports the paraboloid. 
Lateral movement of the standard 36 and the feed means 
130 is eliminated by this structure. 
The transmission line 162 and coupling 164) are placed 

very_ close, if not intersected by, the surface of the` 
paraboloid formed by the elements 58. Furthermore, 
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in addition to the saving of front-to-back space, the 
entire transmission line is accessible and can be serviced 
without difficulty. 
The antennas of the invention are well suited for 

frequencies between 300 and 1000 megacycles per sec 
ond. Specifically, antennas of various sizes have been 
constructed and successfully operated at frequencies be 
tween 890 and 960 megacycles and between 45() and 470 
megacycles for special purposes. The front-to-back ratio 
of the antennas was comparative with that of solid sur 
face antennas. For example, on the six foot antenna, 
not only were the H-plane and E-plane beam Widths 
and minor lobe structures almost identical for those of 
a solid surface paraboloid, but the front-to-back ratio 
was measured at better than 30 decibels, which is rep 
resentative of good solid surface parabola design. The 
comparison between larger diameter antennas constructed 
in accordance with the invention is likewise as favorable. 
The gain of the antenna over a standard dipole has 

been measured for six and ten foot paraboloids as 20 
and 25 decibels, respectively at frequencies in the range 
between 890 and 960 megacycles. Note that these values 
are for the same grid structure, with the frequency being 
changed by altering the sizes of the feed elements. Thus, 
the antenna performs efficiently but without criticality 
over a practical wide range of frequencies. The 3 deci 
bel points in the H-plane for these antennas were l0 
and 7 degrees respectively, and in the E-plane were 1l 
and 8 degrees respectively. Again, this is practically 
the same as solid surface paraboloids. 
The same antennas are suitable for use at half frc 

quencies, withous change in paraboloid dimension, but' 
of course with expected change in beam width, gain, pat 
tern, etc. 

Measurements made of typical antennas for wind 
thrust at 100 miles per hour showed amazingly low 
forces, compared with solid paraboloids. The six foot 
antenna had a thrust of about 250 pounds, substantially 
less than the thrust of a solid surface paraboloid of 
about one-third the area. The ten foot paraboloid had 
a thrust in a 100 mile per hour wind of only 700 pounds. 
As previously stated, the antenna 20 illustrated repre 

sents the construction of a ten foot diameter paraboloid, 
and this antenna can be separated into two segments 
by separating the flanged couplings 28 and 30 in the 
circular tubular rim 22. The couplings are offset from 
the geometric center of the antenna 20 so that when 
the resulting segments are separated, the left half (as 
viewed in Fig. 1) is completely self-supporting. It in 
cludes the central hub member 74 which in turn car 
ries the tubular support members 76, 80 and 82 to which 
are secured the left half of the circular rim 22 and ap 
proximately half of the grid members or elements 58. 
The self-supporting half also includes the entire feed 
means 130, its standard 136, support rods 194, 196, 198, 
and 200 as well as the T-coupling 146 and all of the 
transmission line up to the ñanged coupling 160. This 
means that the entire left segment of the antenna can be 
shipped, stored, and mounted independent of the other 
half. The great advantages of this may be even more 
emphasized when one realizes that steeplejacks Working 
high above the terrain on precarious perches need only 
hoist one segment of antenna to the supporting tower 
and completely install and connect the same. They 
handle a small weight and less bulk, and their installa 
tion of the remaining segment is considerably simplified. 
Furthermore, in cases where it is not feasible to install 
both segments at the same time, emergency service can 
be given with the installed segment, although at sub 
stantially reduced eliiciency. 
The structure of the antenna which permits this dis 

assembly into parts is the provision of the couplings in 
the rim and support members along planes which are 
parallel with the grid structure. Thus, the manufacturer 
may provide for segmenting along any desired plane, 



2,85 03.735 

without the need for complex> structure, and without 
breaking up any of the paraboloic elements 58. In the 
case of larger antennas, the rim may be provided with 
coupling links 28 and 30 spaced right and left from the 
center of the antenna which will enable the rim and the 
grid structure to be separated into three sections, for ex 
ample, the center one generally rectangular, and the 
outer two circular elements along chords defined by the 
right and left sides of the center section.I In this case, 
the cruciform framing ‘structure will also have two 
couplings like 114. The central segment will be capable 
of independent transportation, storing and handling, and 
hence suitable for independent installation. Asì a matter 
of additional advantage, in antennas having three seg 
ments, the center section will independently give excel 
lent performance Without its adjacent segments in place. 
The invention has been set forth in a manner which 

it is believed will enable those skilled in this art to fully 
understand the same and be able to construct and use 
antennas embodying the features of the invention. The ‘ 
principal novelty, while especially believed to be the ap 
plication of the known principles of grid reñection to a 
novel structure resulting in high eñiciency, great economy, 
low weight and wind thrust, and ease of handling, fab 
rication, and installation, is not intended to be the only 
inventive concept. The invention also lies in the novel 
structure for supporting the antenna support members, 
the feed standard and the bracing for the feed standard 
all from a single member; the novel manner of sup 
porting the paraboloid elements; and other features of 
the invention referred to above. Variations are possible 
without departing from the spirit and scope of the in 
vention as defined in the claims. 
What I claim is: 
l. A high frequency antenna, comprising, a paraboloid 

formed of a circular metallic support member and a 
plurality of metallic members of paraboloic contour 
spaced apart and arranged in planes parallel one an 
other with their ends conductively secured to the said 
support member, the spacing between adjacent prabolic 
members being substantially greater than the diameter 
of the members, a spider having radial support members 
with arms extending to one side of l'the plane of the 
spider and having the ends thereof secured to the circular 
support member, hub means at the center of the spider,  
feed means at the focus of the paraboloid, and a standard 
supporting said feed means mounted upon said hub means. 

2. A high frequency antenna, comprising, a paraboloid 
formed of a circular metallic support member and a plu 
rality of metallic members of parabolic contour spaced 
apart and arranged in planes parallel one another with 
their ends conductively secured to the said support mem 
ber, the spacing between adjacent parabolic members 

' being substantially greater than the diameter of the mem 
bers, a spider having radial support members with arms 
extending to one side of the plane of the spider and having 
the ends thereof secured to the circular support member, 
hub means at the center of the spider, feed means at the 
focus of the paraboloid, and a standard supporting said 
feed means mounted upon said hub means, said standard 
including a coaxial transmission line, and the hub means 
having a socket accurately seating and receiving the stand 
ard therein. 

3. A high frequency antenna, comprising a tubular 
circular rim, a plurality of metallic tubular members a-r 
ranged in spaced apart parallel planes, but each of para 
bolic contour and proportioned to form a paraboloid 
within the rim, with the opposite ends connected with the 
rim, bracing and support means for the antenna compris 
ing a cruciform structure having a central union at the 
cross-over point to the rear of the paraboloid and having 
extensions connected about the circumference of the rim 
and rigidly holding the antenna in shape, feed means sup 
ported at the focus of the paraboloid and supported by 
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said union, and a transmission lirie connected'to said feed 
means. 

4. An antenna as claimed in claim 3 in which said 
feed means is mounted upon a standard and the standard 
is seated in said union extending through the paraboloid, 
and the transmission line includes a side branch intersect 
ing said standard at a point spaced from said union. 

5. An antenna as claimed in claim 3 in Which the rim 
and cruciform structure are separable along at least one 
plane parallel with the planes of metallic tubular mem 
bers, and said rim and structure have coupling means en 
abling such separation andV reassembly. 

6. A high frequency antenna of paraboloid configura 
tion and formed of a circular tubular rim having a grid of 
parabolic tubular elements all in parallel equally spaced 
apart planes and all having their ends connected to the 
rim and defining a paraboloid, the spacing between planes 
being substantially greater than the diameter of the tubular 
elements, there being a central hubv spaced rearward of 
the center of the paraboloid and having a plurality of 
radially'extending support members secured therein, the 
ends of the support members being secured about the 
tubular rim and rigidly holding the same, a radiation 
energy feed at the focal point of the paraboloid, a coaxial 
transmission line connected to the said feed including a 
rigid rectilinear standard mounted on said hub coaxial 
with the said paraboloid and extending between a pail~ 
of tubular elements of the grid from the hub to the said 
feed, and said transmission line having another part con 
nected with said standard into the side thereof at a point 
spaced from the hub. 

7. An antenna as claimed in claim 6 in which there is 
an anchor member upon the exterior of said standard be 
tween the ends thereof and a substantial distance from 
said hub, and said hub has elongate bracing members se 
cured thereto at one end of each extending from the hub 
toward the feed and disposed about the standard and hav 
ing the opposite end of each secured to the said anchor 
member to rigidly fix the feed. 

8. An antenna as claimed in claim 7 in which the brac 
ing members comprise rods arranged parallel with the 
standard and the hub has sockets seating the rods and 
means securing the rods in the sockets. 

9. An antenna as claimed in claim 6 in which the 
standard has .a mounting extension cn the inner end 
thereof and the hub has a socket for receiving the exten 
sion therein. 

10. A high frequency antenna comprising a circular 
tubular rigid metallic rim, a plurality of tubular members 
of lesser diameter than the rim having their ends metal 
lically connected across the rim and each tubular member 
being of a parabolic contour of size and shape such as to 
provide a general paraboloid shape Within the rim, the tub 
ular members lying in parallel planes spaced apart a dis 
tance substantially greater than the diameter cf the tubular 
members to provide a grid, antenna feed means at the 
focal point of said paraboloid and having polarization 
parallel with the planes of the said grid, a combined stand 
ard and coaxial transmission line having the feed means 
on the endthereon arranged coaxial with the axis of the 
said paraboloid and extending through the grid at the rear 
of the paraboloid, and means supporting the said rim and 
standard. 

l1. An antenna as claimed in claim 10 in which the last 
means comprises a spider having a plurality of rigid arms 
radiating from a central junction member with the ends of 
the arms connected to the rim and the standard secured to 
the ̀ central junction member. 

l2. An antenna as claimed in claim l0 in which the 
last means comprises a spider having a plurality of rigid 
arms radiating from a central junction member with the 
ends of the arms connected to the rim and the standard 
secured to the central junction member, and a plurality of 
rigid support bracesalso mounted on said central junction 
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member and extending forwardly thereof with their ends 
attached to the standard to support the same. 

13. In a paraboloidal antenna formed as a rim having 
a plurality of grid members therein, and there being a 
feed at the focal point of the paraboloid and a standard 
supporting the feed, means for establishing and maintain 
ing constant the dimensional relationship between the 
feed and the grid comprising a four-way union having 
radial sockets and four rigid supporting members mounted 
in the said sockets and extending radially outward thereof, 
extensions on the ends of the support members secured 
about the circumference of the rim and rigidly holding the 
same in its contours, socket means centrally of the union 
normal to the plane of the four rigid support members 
and the standard being secured in said socket means. 

14. In a paraboloidal antenna formed as a rim having 
a plurality of grid members therein, and there being a 
feed at the focal point of the paraboloid and a standard 
supporting the feed, means for establishing and main 
taining constant the dimensional relationship between the 
feed and the grid comprising a four-way union having 
radial sockets and four rigid support members mounted 
in the said sockets and extending radially outward thereof, 
extensions on the ends of the support members secured 
about the circumferences of the rim and rigidly holding ~ 
the same in its contours, socket means centrally of the 
union normal to the plane of the four rigid support mem 
bers and the standard being secured in said socket means, 
second socket means parallel with said last mentioned 

12 
socket means, and bracing rods secured in said second 
socket means and extending substantially parallel with 
said standard and secured thereto at places spaced from 
said union. 

l5. A high frequency antenna, comprising a plurality 
of metallic elements arranged in spaced apart planes but 
of parabolic contour to form thereby a parallel grid 
paraboloid, the diameter of the elements being substan 
tially greater than the spacing between elements, frame 
means supporting the paraboloid and mantaining the con 
tour thereof, high frequency energy feed means supported 
by said frame means at the focus of said paraboloid and 
energy transmission means connected therewith, said 
frame means having separable couplings to enable sepa 
ration of the paraboloid between adjacent parallel metallic 
elements into at least two independent segments. 

16. An antenna as claimed in claim l5 in which one 
segment includes sufficient of said frame means to be 
mechanically self-supporting and capable of independent 
mounting. v 

17. An antenna as claimed in claim l5 in which one 
segment includes sufficient of said frame means to be 
mechanically self-supporting and capable of independent 
mounting and also has said feed means and energy trans 
mission means whereby to enable independent electrical 
connection of said one segment with an antenna energiz 
ing system. 

No references cited. 


