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A BBAM.SDRPENED, LOW SIDELOBE ~BNHA SYSD:M 

BACltGROtJND OF !!?BE I:NVEmION 

:. Field o: the Invention 

The invention pertains to the field of antennas and more 

particularly to antenna configurations and signal processing of 

antenna signals for beam narrowing. 

5 :. Descript:ion of the Prior Art 

Marine radar antennas are required by the :nternational 

~lectrotechnical Committee (IEC) specifications 936 and 872 to 

iotate at 20 RPM. Revisions of IEC 936 contain requirements for 

antennas on High Speed Craft to rotate at 40 RPM while 

10 maintaining the azimuth resolution requirements imposed on the 

:o RPM antennas. The increased vessel speed and am:.enna rct:ation 

!'ate requi:-ement, significantly increases the wind loading on the 

t:1.otors t:hat rotationally drive the antenna. Mechanical° solutions 

~o this problem have been to enclose the antenna in a radome, 

15 · ~hereby shielding it from the wind so that the load on the drive 

noter is that provided by the antenna alone, placing wings on the 

antenna to provide better aerodynamic performance, or to provide 

a more pc::iwerful drive motor. All these solutions add significant 

cost to the ·radar system. 
20 It is well known that ·the radiation beamwidth of an antenna, 

~hich determines the angular resolution of the radar system, is 

a function of its size. Consequently, reducing the sail area of 

=he antenna,· while maintaining conventional antenna design and 
. . 

·s_ig~S:(._processi_I1.g .. ~~-chniques,· increases the radiation .beamwidth, 

25 -:.hereby adversely effecting the. ar1gular resolution of "the radar 

· system.· 
One technique in the prior art for decreasing the beam width 

. ·. 

·· ·· --- --·-···- - Of"'":an· antenna of ·a given size, thereby increasing the angular 

30 

resolution, utilizes sum and difference signals such as those 

provided in a monopulse antenna system. Two antennas of equal 

size and configuration and having independent signal output 

ports, are placed side-by-side. The signals at the output ports 

at each· half of ·the··antenna are summed and differenced to ·provide 

sum and difference signals, the peak of the sum pattern being 

-35 anqular aligned with the null of the difference pattern, thus 

defining the boresight of the antenna. The sum is divided by the 

difference, which is a very low signal at boresight. Division 
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by this low signal provides a spike at boresight. As the antenna 
is rotated from the target position the sum signal decreases 
while the difference signal increases •. This respective decrease 
and increase of the sum and difference signals causes the ratio 

5 of the sum to difference signal pattern to decrease rapidly. 
Thus, the radiation pattern of the antenna is narrowed and the 
target position is more accurately determined. 

Though processing the signal returns by dividing the sum 
signal by the difference signal improves target position accuracy· 

10 in a single target environment, in a multiple target environment, 
however, this type of processing may mask true targets and give 
rise to ghost targets. For example, when two targets having 
equal radar cross sections are with in the same range bin and are 
positioned at equal angles on opposite sides of the boresight 

15 line, the signal at the output of the sum channel will be that 
of a target at the antenna's boresight having a radar cross 
section that is twice that of each target weighted by the level 
of the antenna sum pattern at the angular position of the 
targets. Concomitantly, the signal at the output of the 

20 difference channel will be a deep nul_l. This results in a ratio 
of the sum channel output to the difference channel output that 
is near infinite, a strong indication of a target where there· 
actually is no target, i.e. a ghost target indication. 

Another_monopulse technique utilized in the prior art for 
25 beam narrowing derives a sum and difference signal, as described 

: - - . -- -
above,. and, instead of dividing the.sum signal by the difference 
si.gnal,.subtracts the magnitude of difference signal from the sum·· 
signal. Since the difference signal is at a null on boresight 
it has little effect on the peak of the sum signal. At angles 

30 ____ .C>t.f ~~:~-~~g-~~~---~?~e~~r, ~-~~ -~~-~~~!'.~~~-~-_.:~~Il~.l b:_~:>~es_ significant 
and its subtraction from the sum signa1·a:ppreciably reduces the 
composite signal. If the difference pattern has levels at the 
angular positions of the 3dB points of the sum pattern that are 
equal to these 3dB levels, the composite signal is zero at these . . 

35 angular p()si tions. . When these. conc:iitions. are met the beam width 
of the composite antenna pattern is effect:ively one half that of 
the ~um pattern beam width. 

Monopulse subtraction processing provides a somewhat better 
multi-target performance than monopulse division processing. In 

2 
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monopulse subtraction processing, two targets within the 

difference beam, at equal angles on either side of the boresight 

line, add to provide a signal that appears to be on the boresight 

line. When this signal is subtracted from the sum beam signal, 

5 which is the sum of the two target signals in the sum beam, a 

null, which is a function of the angular position of the two 

targets, appears on boresight at the composite signal output. 

Thus, the ghost target at the boresight ·midway between the two 

targets is eliminated. When the antenna is scanned from its 

10 ·target balanced position, the two targets become asymmetrically 

positioned relative to the antenna boresight line, one providing 

a greater return in the sum pattern than the other. When the 

peak of the sum beam is at the one target position a deep null 

appears in the difference pattern, thus permitting the resolution 

15 of the two targets. 
The composite signal output of monopulse subtraction 

processing, ·however, exhibits relatively high sidelobe levels. 

This is due to the fact that the level of the difference pattern 

lobes in the sidelobe region of the sum beam is appreciably 

20 greater than the sidelobe level of the sum beam. Consequently, 

subtracting the much greater signal of the difference pattern 

from the sidelobe.of the sum pattern creates an undesirable high 

sidelobe level for the composite signal pattern, which may 

adversely effect target location determination. 

25 
SUMMARY 01' '!BE IHVENT:IOH 

It is an object of this invention to provide an antenna and 

· signal processor which has low sidelobes and improves the target 

30 resolution and position determination accuracy over that 

obtainable from a conventional antenna of equal size. 

In accordance with the principles of the invention, an 

antenna of predetermined length is divided into three sections, 

two sections are combined as an interferometer and the third is 

35 a continuous antenna which has a main lobe that is broader than 

the lobes of the interferometer. The antenna has two modes of 

operation, transmit and receive. In the transmit mode, the three 

sections are combined to form a single antenna having a radiation 

pattern that is determined by the illumination function, which 

3 
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is chosen to provide a desired sidelobe level for the transmit 
beam. In the receive mode, the continuous antenna section, which 

. . ·-

is illuminated by a portion of the illumination function, forms 
an antenna that is apart from the two sections that form the 

5 interferometer. The sections forming the interferometer are 
illuminated by the remainder of the· illumination f'.lnction. 
Output signals of the interferometer are added to and subtracted 
from the output signal of the center section. These sum and 
difference signals are coupled to a video filter wherein they are 

10 processed to provide a narrow beamwidth low sidelobe antenna 
pattern. 

The invention will be more clearly understood from the 

following description of an embodiment thereof with reference to 
the accompanying drawings. It should be understood t;hat the 

15 embodiment described is an example of the invention and other 
embodiments may be implemented within the purview of the 
invention. 

B_RJ:ZF DBSClUP'rl:OH OF '!BB DaAWJ:HGS 

20 Figure 1 is a block diagram of a preferred embodiment of the 
invention. 

Figure 2 a graph of an amplitude distribution which may.be 
applied to the elements of ·the antenna of Figure 1. 

Figure 3A is·a radiation pattern for the antenna of Figure 
25 1 in the transmit mode when the amplitude distribution shown ·in 

Figure 2 is applied. 
Figure 3B is a radiation pattern of a central section of the .. :.·.: .. ::_: ____ --· 

antenna of Figure· 1 when the central section of the amplitude 
'distribution of Figure 2 is applied. 

. .. 

30 Figure 3C is a radiation pattern of the interferometer 
formed. by end. sections· -of-· the- antenna of -Ffg\i're-·f'-wh.eil' .. the ___ e_n_d -·· 
sections cf the amplitude distribution shown in Figure 2 is 
applied. 

Figure 4 shows radiation patterns established by adding the 
35 interferometer pattern of Figure 3C to the cent.ral .... section .. 

pattern of Figure 3B and by subtracting the interferometer 
pattern from the central section pattern. 

Figure 5 is a functional block diagram of the video filter 
of Figure 1. 

4 
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Figures 6 - 9 are patterns at various stages in the video 

filter of Figure 1. 

Figure 10 is a radiation pattern of the antenna system 

provided at the video filter output terminal. 

5 Figure 11 is a two way radiation pattern of the central and 

end sections of Figure 1 operating as a continuous antenna. 

Figure 12 is a two way radiation pattern at the video filter 

output terminals for a two target operating environment. 

Figure 13 is a-two way radiation pattern of a conventional 

10 antenna for a two tarqet operating environment. 

DESCRI~ION OF 'tD PRD'ERRED EMBODIMElft 

Refer now to Figure 1. A segmented antenna sy~tem may 

15 include an antenna 11 which is of length S. The antenna 11 may 

be divided into three sections, a center section 13 of length 

S/2 and left lSa and right lSb edge sections, each of length S/4. 

teft edge lSa and the right edge lSb are combined in a manner to 

·form an interferometer having a base line that is equal to 35/4. 

20 Interferometer 15a,15b and the ~enter-section 13 may be coupled 

to a magic Tee 17, or other hybrid device, which provides the sum 

E and difference A of the interferometer and center section 

signals. The sum signal output port 17a of the magic Tee 17 may 

25. 
be. coupled via .a circulator 19 to a receiver 21. The diff~rence 

signal output port l 7b of the magic Tee 1 7 may be coupled 

directly to the receiver 21. Since the interferometer 13a,13b 

.. has a base line that is longer than the length of the centr-al · 

. _s.ection 13, it produces an antenna pattern which is narrower than 

the antenna pattern produced by the central section. 

30 _Consequently, the interferometer 15a,15b has~ higher resolution 

·· · capability than the central section. Due the higher resolution 

capability of the interferometer 15a,15b, in the description to 

follow, its output signal will be designated H, high resolution, 

and the central section 13 output signal will be designated L, 

35 low resolution. Signals representative of the sum E and 

difference A signals are coupled from the receiver 21 to a power 

divider and hybrid circuit 22 wherein signals representative of 

the high Hand the low L signals are derived from H = (E - A)/2 

and L = (E + A) /2. These high H and low L representative 

·s 
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signaJ.s are coupJ.ed. to a video filter 24, to which signals 
representative of the sum t and difference A signals are also 
coupled. A transmitter 23, for providing radiation signals, may 
be respectively coupled to the interferometer 15a,15b and the 

5 central section 13 of the antenna 11 via the circulator 19 and 
the sum signal port of the magic Tee 17. Since the transmitter 
feeds both the central section 13 and the interferometer 15a,15b 
simultaneously it provides the radiation signal for the entire 
antenna 11. 

10 Figure 2 is an illustration of an antenna illumination 
function 25 that may be applied over the entire aperture of the 
antenna 11. The illustrative function 25 is a standard Taylor 
taper having defining parameters n = 2 and sidelobe level (sl) = 16dB. It should be understood t~at this distribution function 

15 is no-: limit:ing and tha:. other illumination functions may be 
used. Since the distribution is over the er.~ire aperture, ~he 
left 15a and right lSb edge sections have distribution functions 
25a and 25b, respectively, while the central portion 13 has the 
distributio::: function 25c. For S equal to 22.54 (A. is the 

20 operating wavelength of the antenna}, the aperture distribution 
function of Figure 2 gives rise to the ant:enna patterns shown in . 

. Figures 3A - 3C. Figure 3A is the transmi:: radiation pa:ttern '!' 
of the entire aperture of antenna 11; Figure 3B is the receive 
pattern L ·for the central ·section 13; and· Figure · 3C is the 

25 receive pattern H for the interferomete·r 15a, lSb. The sum 1: = 
L + H and difference A = L -H patterns at the output of the magic 

30 

Tee 1 "i are shown in Figure 4 . · -··--···-······ -···· 
The foe.~ signals (L, H, E, and A} are coupleci to the video··-··---·---·· 

filter 24 wherein the signals are coupled through logarithmic 
amplifiers to a processor such as that shown in Figure 5. A 
constant A1 is added to log(A} in summer 27a~-- ... This . sum .. is: 
subtra::::ted ::rom log (1:) in summer 27b and the difference is 
multiplied by g4 in amplifie~ 29a. Substrac~ioh of logarithms 
is the equivalent of dividing the antilcg o: the minuend by the 

35 antilog c: the subtrahend. Though the constant A1 is chosen tc 
contrc: the side lobe level, this di vision may gives rise t:c 
spikes in regions where the ~ pattern approaches zero. Spike 

_levels_may be controlled by couplir.g the outp~t terminal of the 

6 
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amplifier 29a to a limiter 3la having an output terminal 32a at 

·11hich a signal representative of log [l:/ (a1 A)] 9 4 is provided, 

~here a 1 is the an~ilog of A1 • With A1 = 0 (a1 = !) and g4 = 1, 
;:he pattern at the output terminal 32a of limiter 3la, as a 

5 :unction cf antenna azimuth ·angle from a fixed target, is given 

:..n Figure 6. 

Output terminal 32a of the limiter 31a is coupled to summer 

27c, wherein the signal at the output terminal 32a is added to 

a signal coupled to the summer 27c from the output terminal 32b 

10 of summer 27d. The signal coupled from the output terminal 32b 
of sununer 27d is the sum of log(l:) multiplied by g2 in amplifier 

29b plus log(H) multiplied by g3 in amplifier 29c, the product 

oeing added to A~ in summer 27e prior to being coupled to summer 
27d. The signals a~ ~~e output ter~inal 32b of summer 27d and 

15 ~he outpu~ terminal 32c of summer ~7c are respectiveiy 
representat:ive 9f log(a2E92H93 ) and log {a2H93 [:E92+94/ {a1A)94] }, 

~here a1 is the antilog of A2 • Patterns at the terminals 32b 

and 32c,.when A2=-18, g2=0.5, and g3=0.5, are respectively shown 

in Figures 7 and 8. 

20 Output terminal 32c of summer 27c is coupled to summer 27f 

wherein a constant A3 is added. The signal at the output 

~erminal cf summer ~7f is multiplied by g5 in amplifier 29d and 

coupled 4:c summer ~7g wherein Log (L), 1IlUltipli~d by gl in 

ampli:ier 29e, is subtract:ed therefrom. The difference signal 

25 a~ the. ou::put tern\inal c: summer 27g is multiplied by g6 i~ 

amplifie!" 29f and coupled to. . :imit:er _3lb .h~ving a~ 9ucput ····­
::erminal 32d at which a signal is provided. -which .is __ . 

representa~ive of 

A pattern ::or this signal is given in Figure 9, when A 1=0, A2=­
:a, g2=g3=J.s, g4=g5=g6=1. 

The o~t:put terminal 32d of limiter 3lb is coupled to sununer , 

35 27h to which. the output terminal 32c of summer 27c and a. constant 

A4 are also coupled. The three signals coupled to summer 27h are 

added to provide a signal at the output terminal 32e which is 

representative of 

7 
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Thus the sharpened antenna pattern is given by: 

5 

where: 
,.. - (a2a3) g5g6a2a4/a1 g4 n ~ g5g6) 
.... -
nl = g3(1 + g5g6} 

10 n.2 = glg6 

n3 = (g2 + g4} (1 + g5g6) 

n4 = g4(1 + g5g6) 
The output pattern of the video filter, the desired antenna 

pattern, when A1=A4=0, A.2=-18, A3=6, gl=g4=g5=g6=l, and g2=g3=0.5 

15 is shown in Figure 10. The beamwidth of the antenna pattern is 

approximately l.4o. 
All of the above patterns are two way patterns, i.e. they 

are the result of transmitting the pattern shown in Figure 3A and 

processing the received L and H patterns of Figures 3B and 3C, 

20 respectively. As stated above, the antenna has an overall length 

of 22.51 and a Taylor distribution with Ii= 2 and sl·= l6dB over 

the entire antenna. A conventional antenna having a length of 

22.Sl and a Taylor distribution with n = 2 and sl = 16dB will. 

nave an antenna pattern as shown in Figure 11. :t is apparent 

25 :rom these E"igures that a significant reduction in the beamwidth · 

and sidelobe levels has been achieved with the segmented antenna 

and the video filter. 

·30 

The above discussion has considered but one target. In ~ 

multiple target environment the beam narrowing realized with the 

segmented antenna 11- and the signal processing performed by the _____ _ 

video filter 24 provides significant improvements in target 

resolution over ~hat achievable with a conventional an~enna of 

equal size without generating ghost targets. A two way pattern 

generated by the segmented antenna 11 and video filter 24 

-35 combinatio~ is shown in Figure 12. The targets are of equal 

radar cross-section, are at equal ranges, and are in Rayleigh 

dist~ibuted noise with an angular separation of 2.So. The video 

filter processing parameters for the pattern of Figure 12 are: 

8 
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A1=8; A2=1; A3=A4=0; gl=g4=g5=g6=1; g2=g3=0.5. Two discernible 

;>attern peaks 35a and 35b, respectively representing target 

detections, are clearly indicated in Figure 12. These pattern 

peaks are separated by 2.5o and positioned 1.250 on either side 

5 -:::>f a deep null 37, no ghost targets are discernible. A 

:onventional antenna having a length equal to the length of the 

segmented antenna 11 and a Taylor aperture taper with n=2 and 

sl=16dB would have a beam width of approximately 2. ao. This 

=onventional antenna would not be able to resolve two targets 

10 ~ith 2.so of angular separation. 

A comparison cf the two target pattern generated by the 

segmented antenna 11 with the video filter 24 processor to a two 

~arget pattern, shown in Figure 13, generated by a conventional 

antenna having a length twice that of the segmem:ed am:enna, 

15 .:.ndicates the superior performance of the segmented antenna 

system. The target indication peaks 35a and 35b in Figure 12 are 

substantially at the same angular positions as the _target 

indication peaks 39a and 39b in Figure 13. The sidelobes 41 in 

Figure 12 have substantially the same peak levels as the 

20 sidelobes 43 in Figure 13. The null depth 37 between targets in 

Figure 12, however, is substantially greater than the null depth. 

4 5 between targets for the conventional antenna patter!l of_ F,igu~e .. 

:3. 
While only certain embodiments of the invention have been 

. . 

25 jescribed, it will be apparent .to those skilled i~ the art that 

·rarious changes and modi::ications. may be made wJ_thi_n __ th_~ __ P\:l.t::vie~ .. 

of the appended claims without departing from the true. scope_and .. 

spirit of the invention in its broader aspects. 

9 
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We claim: 
1. An antenna system comprising: 

5 an antenna (11) segmented and arranged to provide a first 

received signal at a first port and a second received signal at 

a second port, said second port coupled to segmen'ts o.f said 

antenna in a manner to establish an interferometer; 

hybrid means (17) coupled to said first and second ports for 

10 adding said first received signal to said second received signal 

and for subtracting said first received signal from said second 

received signal, thereby forming sum and difference signals, 

respectively; and 
processing means ~ :'. 1, 22, 24) co~pled to receive said sum 

15 signal and said difference signal =or processing said sum and 

difference signals in a manner to provide antenna beam sharpened 

signals. 

2. An antenna system-in accordance with claim l wherein said 

20 antenna is ·segmented in a manner to provide a central section 

(13)and two end sections (15a, 15b), said two end sections coupled 

to said second.port to form said. interferometer. 

3. An antenna system in accordance claim :! whereiri said antenna 

25 is of lerigth S, said central section (~3). is o~ leng:h S/2, and 

~~ch end sectiori {15a,15b) !s of lengch S/4. 

·4. An antenna system in accordance claim 2 wherein said 

processing means includes: 
- 30 ··means (22) for extracting said ::irst and second signals from 

35 

said sum and difference signals; and 
filter means {24) coupled to receive said first and second 

signals and.said sum and difference signals for providing said 

antenna beam sharpened signals. 

10 
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5. An antenna system in accordance claim · wherein said 

=ilter means includes: 
. - - . 

logarithmic amplifier means coupled to receive said first 

and second signals and said sum and difference signals for 

5 providing :irst and second log signals representative of 

:ogarithms of said first and second signals, respectively, and 

sum and difference log signals representative of logarithms of 

said sum and difference signals, ~espectively; 

:irst sum means (27a,27b,27c,27d,27e) coupled to receive 

10 said sum and difference log signals and said second log signals 

:or providing first addit~on signals representative of additions 

of said second log signals to signals ~epresentative of 

subtractions of said difference leg signals from said sum log 

signals; 
15 second sum means (~7f,27g)coupied to recei'\Fe said first 

addition signals and said first log signals _for providing second 

addition signals ~epresentative of said =irs~ log signals 

suotracted from said first addition log signals; and 

third sum means (27h)coupled to said first and second sum 

20 :r~eans for providing signals representative of addi. tions of said 

:irst a·nd second addition _signals, thereby providing said antenna 

beam sharpened ~ignals. 

6. An antenna sys~em ir. accordance claim 5 wherein said first 

25 sum means (27a, 27b, 27c, '.:7d, 27e) :.n_clude. first. ampli:ie!" means 

'.(29a,29b,29c,29d} :or respect.ivelymultiplying--said second log 

sig~als,-_said sum log signals; said-difference leg-signals~ and­

sai~ first_ addition _signals and- wherein said second sum .means 

:27f, 27g) ___ includes second amplifier µieans _ :29e, 29f) for_ 

30 .. ~espec::iyely, _mu_l_tiplying _sa_id_J~.t;!?t._ ~()9 _f)~<J_nals and said second 

addition signals. 

35 

11 
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7. An antenna system in accordance claim 6 wherein said first 
sum means (27a,27b,27c,27d,27e) includes means for respectively 

adding constants to said second log signals and ~o said 

difference log signals, said second sum means (27f,27g)includes 

5 means for adding a constant to said first addition signals, and 

said third sum means (32) includes means for adding a constant 
~o said additions of said first and second addition signals. 

3. An antenna system in accordance claim 1 wherein said 
10 processing means (21,22,24)includes: 

means ( 22) for extracting said f:.rst and second signals from 

said sum and difference signals; and 
filter means (24) coupled to receive said first and second 

signals and said sum and difference signals for providing said 
15 antenna beam sharpened signals. 

9. An antenna system i~ accordance claim 8 wherein said filter 

means includes: 
logarithmic amplifier means coupled to receive said first 

20 and second signals and said sum and difference signals for 
providirig- first and second log signals representative of 
logarithms of said first and second signals, respec-:ively;· and 
sum and difference log signals representative of logarithms of 
said sum· and difference signals, respectively; 

25 first· sum means ( 27 a, 27b, 27c, 27d, 27e) coupled tc :?:eceive 
·-·-said· sum· and· difference log-·signais and said second log signals 

·for providincf first addition signals !:'epresentati ve of additions 
pf·- said second· log ··signals to signals representative of 

subtractions of said difference log signals from said sum log 
···-·' 30 .. _.signals;_ : 

second sum means (27f,27g)coupled to receive said first 
addition signals and said first log signals for providing second 
addition signals representative of said first log signals 
-subtracted from said first addition log signals; and 

35 third sum means (27h)coupled to said first and second sum 
means for providing signals representative of additions of said 

firse and second addition signals, thereby providing said antenna 

beam sharpened signals. 

12 
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:a. An antenna system in accordance claim 9 wherein said first 
sum means {27a, 27b, 27c, 27d, 27e} include first amplifier means 
'(29a,29b,2~c,29d) for respectively multiplying said second log 
signals, said sum log signals, said difference log signals, and 

5 said. first. addition signals and wherein said second sum means 
(27f,27g) includes second amplifier means (29e,29f) for 
=espectively, multiplying said first log signals and said second 
addition signals. 

10 11. An antenna system in accordance claim 10 wherein said first 
sum means (27a,27b,27c,27d,27e} includes means for respectively 
adding constants to said second log signals and to said 
difference log signals, said second sum means (27f,27g)includes 
~eans for adding a constant to said firs~ addition signals, and 

15 said third sum means (32) ~ncludes means for adding a constant 
to said additions of said first and second addition signals. 

12. An antenna in accordance with claim 3 further including 
means ( 19} coupled to said hybrid means and said processir:.g means 

20 for coupling a transmitter (23} to said first and second ports 
in a manner to provide radiation from an antenna of length S •. 

13. A method for narrowing the beam of an antenna of 
predetermined size comprising the steps of: 

25 segmenting sa.i~_am:enna to establish firs-c and second sub-
antennas, said second .. sub-antenna arranged to :orm an 
interferometer; ·- ---- - ···- -· 

coupling said first and second sub-antennas . to provide 
signals representative of sum and difference of first and second 

···-··---·- ..... __ :30 ..... signal~. _at output ports of said first and second sub-antennas, . ·······-- .. . ............... --······-- ······· . . ... - .. ' .. '. . . . 

35 

:-espectively; and. 
pro~essing said sum and difference representative signals 

in a manner to provide a beam narrowed signal. 

13 
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:4. A method in accordance with claim 13 wherein said processing 
step includes the steps of: 

extracting said first and second signals from said sum and 
jifference representative signals; 

5 coupling sa,id first and second signals and said sum and 
difference representative signals to logarithmic ampli:iers to 
~btain first and second log signals and sum and difference log 
signals; 

subtracting said log difference signal from said sum log 
10 signal to provide a subtraction log signal; 

adding said second log signal to said sum log s~gnal to 
provide a sub-addition signal; 

adding said sub-addition signal to said subtrac~ion log 
signal to provide a firs~ addition signal; 

15 subtracting said first log signal :rom said first addition 
signal to provide a second addition signal; and 

adding said =irst and second addition signals to provide 
antenna beam narrowed signal. 

20 !5. A method in accordance with claim 14 further incl~des the 
steps" of: 

multiplying said subtraction log signal by a first 
·predetermined multiplicative·constant; 

multiplying said sum log signal and said second log signal 
25 by second and third multiplicative const.ants, respec~i vely; 

multiplying said f:.::::st log· signal-and said first addition 
signal by fourth and · :ifth -· predetermined·· -·mul"tiplicative 
~onstants,·respectively; and 

multiplying said second addition signal by a sixth 
.. _ 30 ... predetermined :constant....... . .. -·-- --·- _ 

... 
!6. A method in accordance with claim 15 further including the 
steps of adding p~es~l~cted ·cicinstants to said log difference 
signal, said second signal, said first addition signal, and to 

35 said beam narrowed signai, respecti"vely. 
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!7. ~method in accordance with claim 13 wherein said antenna 

is of length s, said first sub-antenna is of length S/2 and is 

a cencral section of said antenna and said second sub-antenna 

~omprises two end sections of said antenna,each of length S/4 . 

18. ~method in accordance with claim 17 further including the 

seep cf coupling said central and said two end sections in a 

manner ~o provide an antenna with a radiating aper~ure of length 

s. 

19. A method in accordance with claim 13 wherein said processing 

step includes the steps of: 

adding said sum and difference representative signals to 

obtai~ said first signal; and 

15 sub~racting said difference signal from said sum signal to 

obtain said second signal. 

20. A met:hod in accordance with claim 18 wherein said.processing 

step =~rcher includes the steps cf: 

20 9assing said first and second signals and said sum and 

difference representative signals through logarithmic amplifiers 

·to respect:ively obtair..first and second log signals and sum and 

difference log signals; 
:..:cil.:.zing said first and second log signals and said sum and 

25 difference log signals tc provide said beam narrowed . 

. . 
-- -------··-·-· - . --· -·---- ·····--- -· 
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