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Patented Jan. 24, 1950 

UNITED STATES PATENT 

2,495,219 

2,495,219. 
DRESTONAE, ANTENNA SYSTEM 

Alfred C. Beck, Ee Bank, N. J., assignor to Bell 
Telephone. Laberatories, incorporated, New 
York, N. Y., a corporation of New York 

Application January 24, 1945, Serial No. 54,335 
5. Claims. (Cl. 250-33.65), 

This invention relates to antenna. Systems and 
particularly to directive antenna Systems. 
My Patent 2,409,183 granted on October 15, 

1946, discloses a lobe switching radar antenna, 
system comprising. a paraboloidal reflector havir 
ing a horizontal axis, and a pair of vertical di 
electric: guides extending partly acroSS the re 
ffector. Each gttide has a. primary a InteNna aper 
ture facing the reflector and positionednear, and 
in the horizontal plane of, the reflector focus. 
The two guides are connected through a dielectric 
guide-switch to, a transceiver. In practice, it has 
been found that, by reason of the passive Or 
shadow, effect of the double guide feed, the direct 
tive pattern taken in the horizontal lobe Switch 
ing plane contains fairly large minor lobes; which 
produce false indications on the cathode ray tube. 
indicator associated with the transceiver. AC 
cordingly, it appears desirable to provide means 
for eliminating or reducing these undesired minor 
lobes. While various arrangementS have been 
suggested heretofore for reducing. undesired 
minor lobes as, for example, the depressed or off 
focus, feed disclosed in Patent. 2,427,005. granted 
to A. P. King on September 9, 1947, the prior art 
arrangements are not entirely suitable for use in 
the lobe. Switching System mentioned above and, 
moreover, may cause a decrease in the antenna. 
gain. Accordingly, it appears advantageous. to 
aceomplish the minor lobe reduction, in appli 
cants lohe. switching system, without depressing 
the feed and in a manner such as to increase, or 
at east not change materially, the antenna, gain. 

It is one. object of the invention to Secule, in an 
antenna System, a directive pattern having neg-. 
ligible minor lobes. 

It is another object of this invention to reduce, 
in an antenna. System comprising a parabolic, re 
fiector and a vertical front dielectric guide feed, 
the minor lobes in the horizontal plane directive 
pattern, without decreasing the aintenna, gain. 

It is another object. Of this invention to elirio 
nate, in a lobe-switching antenna. System. having 
a double directive pattern, Overlapping of the. 
major lobe of one pattern With a mino lobe of the 
othere pattern, or So-cailled false cross-Overs, dui?-- 
ing the lobe switching operation. 

In accordance. With one embodiment of the in 
vention a Small horizontal fiat, metatic defiEctO 
is: attached to the double guide feed of the lobe 
switching antenna, referred to above at a point 
immediately below, the two-guide apertures. She, 
deflector or “Window sill' is below, and parallel 
to, the optical. axis of the paraboloidal, reflector 
and extends a short distance towards the reflec 
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tor. The-paraboloidal reflector extends approxi--; 
mately twice, as far above its horizontal optical 
axis as below, In, transmission, most of the waye. 
components emitted alternately by the two aper 
tures and propagated towards the portion of the: 
reflector adjacent the lower edge, and most of the 
Components propagated in downwardly pointing. 
directions which avoid the refiector, are redi 
rected by the deflector upwards towards the over 
hanging upper portion of the parabolic reflector, 
and are thence radiated in a general horizontal 
direction. Hence the radiation from the lower 
reflector portion mentioned above, which portion 
faces the dual guide feed, is relatively small and 
a.S. Compared to that produced by the lower reflec. 
to Section in the original system, greatly de 
Creased; and most of the energy is reflected or 
radiated by the upper portion, including the 
Overhanging section, of the reflector. As a result, 
the Shadow: effect of the guide feed is minimized 
and the minor lobes in the directive pattern, 
taken in the horizontal lobe-switching plane, are 
Substantially reduced. In reception, the converse. 
Operation is obtained by virtue of the reciprocity 

is theorem. 
The invention will be more fully understood 

from a perusual of the following specification, 
taken in conjunction with the drawing on which 
like reference characters denote elements of 
Similar function and on which: 

FigS. 1, 2 and 3 illustrate, respectively, a sec 
tional side view, a sectional front view and a top. 
???????? of the preferred embodiment of the inven 
'On; 
Fig. 4. illustrates, for purpose of explanation, 

the directive pattern taken in the E or horizontal 
lobe-switching plane, of a prior art system con 
structed in accordance with my copending ap 
plication mentioned above; 

Fig. 5 illustrates the E-plane, lobe-switching 
directive pattern of the system of Figs 12 and 
3; and 

Fig. 6 illustrates the H or vertical plane, pattern 
of the System of Figs. 1, 2 and 3. 

Referring to FigS. l.2 and 3, reference numeral 
denotes a translation device, such as a radar 

transceiver, and numeral 2. designates a main 
metallic air-filled vertical dielectric guide con 
nected thereto. The main guide 2 is connected to 
a pair of metallic feed guides 3 and 4 through a 
guide. Switch 5 of the "finger' type disclosed in 
niy Copending application mentioned above, or of 
a different, type, Such as, for example, the so 
called “fin' type. At the top, each of the feed. 
guides, is bent ninety degrees, and contains, an 
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be radiated from this reflector portion, are in a 
sense transferred to and reflected by the over 
hanging reflector portion 2. As a result, the 
passive action or shadow effect of the dual guide 
structure 3, 4, which causes the beam to split into 
minor lobes, is reduced. Also, the horizontal Or 
E-plane of maximum action is, in effect, no longer 
coincident with the horizontal plane containing 
the optical axis 4 of the concave reflector, and 
an E-plane directive pattern with reduced or neg 
ligible minor lobes is secured. In the vertical or 
H-plane, the deflector renders the high angle or 
sky radiation less than that obtained in the 
above-mentioned prior art System. 

Referring to Figs. 4 and 5, reference numerals 
37 and 38 denote, respectively, the alternate left 
and right measured E-plane directive patterns 
obtained for the lobe-switching prior art antenna, 
system of my patent; and numerals 39 and 49 
designate, respectively, the alternate left and 
right measured E-plane directive patterns ob 
tained for the lobe-switching antenna, System of 
Figs. 1, 2, and 3. In Fig. 4, the left pattern 3 
includes a major lobe 4, first dips or nulls 42, first 
minor lobes 43, and higher order minor lobes 44; 
and the right pattern 38 includes a major lobe 45, 
dips 46, first minor lobes 41, and high order minor 
lobes 48. In Fig. 5, the left pattern 39 includes 
a major lobe 49, the right first null 50, the right 
first minor lobe 5, and the higher order minor 
lobes 52; and the right pattern 4 includes the 
major lobe 53, the left dip 54, the left first minor 
lobe 55, and the higher order minor lobes 56. 
The half power width of each major lobe 4, 45, 
49, and 53, is denoted by the reference numeral 
57 and the real or desired cross-over points of 
patterns 37 and 38, and patterns 39 and 40, are 
denoted by numeral 58. 
As shown in Fig. 5, the half power width 57 of 

each of major lobes 49 and 53 is relatively small. 
The first minor lobes 5 and 55, Fig. 5, are only 
about 12 to 15 per cent of the major lobes 49 and 
53, respectively, and therefore negligible. By 
way of contrast, the first minor lobes 43 and 47, 
Fig. 4, are about 35 per cent of the major lobes 
4f and 45, respectively. Also, the higher order 
minor lobes 52 and 56, for the system of the in 
vention, are considerably lower than the corre 
sponding higher order minor lobes 44 and 48, for 
the prior art system. It will be noted that the 
left first minor lobes 43 and 47, Fig. 4, of the two 
patterns 37 and 38 touch or cross at about the 35 
per cent power point denoted by reference nu 
meral 59. Hence, an indication resulting from 
this false cross-over is fairly strong. On the 
other hand, the false cross-over points 60 of pat 
terns 39 and 40, Fig. 5, are at about the 12 per 
cent power-point and the indications produced 
thereby are therefore negligible. 

Referring to Fig. 6, reference numeral 6 de 
notes the vertical plane directive pattern for the 
system of Figs. 1, 2, and 3. The pattern includes 
the major lobe 62, the dip 63, and the higher 
angle or 'sky' minor lobe 94. The half power 
width 65 of the major lobe 62, it will be noted, 
is greater than the corresponding Width 5, of the 
major lobes 49 or 53, for the system of Figs. 1, 2, 
and 3. If deflector 9 were omitted, the minor 
lobe 64 would be considerably higher. 
Thus, in accordance with the invention, the 

minor lobes produced in a lobe Switching system 
are reduced. The gain of a system constructed 
in accordance with the invention and comparable 
in size to a system constructed in accordance with 
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6 
my patent is 19.8 decibels, whereas the gain of 
the comparable system of my copending applica 
tion is about 19 decibels so that the lobe reduc 
tion is secured with a slight increase in gain. 
Although the invention has been described in 

connection. With a specific embodiment, it is not 
to be limited to the embodiment described, inas 
much as other apparatus may be employed in 
SucceSSfully practicing the invention. 
What is claimed is: 
1. In combination, a reflector having an optical 

Or principal geometrical axis and a focus said 
leflector having a concave surface on One side of 
said axis, a primary antenna, at said focus and a 
flat deflector extending parallel to and lying on 
the opposite side of said axis, said deflector being 
Spaced from Said reflector and positioned Sub 
stantially between said reflector and said primary 
antenna. 

2. A combination in accordance with claim 1, 
Said axis being Substantially horizontal, said re 
flector extending approximately twice as far 
above as below said axis and said deflector being 
positioned below said axis. 

3. In combination, a, paraboloidal reflector hav 
ing a Substantially horizontal optical axis, said 
reflector extending farther above than below said 
axis, a vertical dielectric guide extending across 
the lower part of said reflector and having an an 
tenna, aperture facing said reflector, and a plane 
deflector attached to said guide, said deector be 
ing positioned entirely below said axis and ex 
tending towards said reflector. 

4. In combination, a concave reflector having 
a focus and a substantially horizontal optical or 
principal geometrical axis, said reflector extend 
ing farther above than below said axis, a pair of 
Vertical wave guides positioned in front of said 
reflector and each having an aperture facing said 
reflector, the reflector focus being midway be 
tWeen Said apertures, a horizontal plane deflector 
attached to said guides and extending below said 
axis and towards said reflector, a wave guide 
Switch, a radar transceiver, said guides being 
connected through said switch to said radar 
transceiver. 

5. A combination in accordance with claim 4, 
Said reflector comprising a plurality of wave guide 
openings dimensioned to reject or reflect wave 
components, the upper and greater portion of said 
reflector having a paraboloidal contour and the 
?er and loWer portion having a conical con 
O. 

ALFRED C. BECK. 
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