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o 1_1, Claims,

“This imvention relates to radio -antennas and
has for its prinecipal object the provision-of means
for ;preventing direct feed-through of radio-fre-
auiency energy from one: anuenna to-anothernear-
by antenna. -

In certain types of radio reﬁectlon obJecb de-
tecting’ systems, signals-are radiated from -one
antenna -and picked up by another amtenna after
‘reflection by an cbhject. . In such systems: it is
gemerally highly desirabie. to. minimize or. pre-
vent the transmission.of energy directly from-ene
of the antenmas to the -other without. reflection
from: the 'object. Al the same time, the antennas
mivst be placed relatively near to each. other.
Grounded shields interpesed: between ‘the tweo an-
tennas have been found to be ineffective, .par-
tienlarly at the higker frequencies, because Cur-
tents-indueed in the shields by the transmitting
antenna cause the shieldsto reradiate. Thus the
shield tends. to function merely as.a coupling cle-
ment. between the two antennas. In accordamce
with the present inventiomn, the two-antennas are
isolated from each other by:shields constructed
to formsa plurality: of short-circuitedquarter-wave
‘opén~wire transmission lines.  As is well known
to-those skilled in the art, a short-circuited trans-
mission. line presents substantially infinite im-
pedarice to the flow of current at the frequency at
which the line-is-of one-quarter wavelength:, “The
instant.-invention wutilizes this phenomenon: by
placing 'a plurality of such lines in positiens:such
as to prevent the fiow of currents which tend te
eause the transfer of enerzy from ene. ani:enna
130 the.cther.
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The invention will be described thh reference 85

to the accompanying drawing of which Figure 1
ilfustrates one - embodiment of - the: invention,
showing its application to'a pair of conventional
reflector-type antennas; Figure 2 illustrates-a
modified. shield construction in accordance with
theinvention; and Figures: 3 and 4 illustrate fur-
ther modified shield constructions. ’ ’

- Referring to: Figure 1, a pair of antennas. A
st Buare to be isolated from. -each-other gside-

seribed above.. Each of the antennas is.directive, 4z

and ccomprises. a; dipole. I located at. the focus-of
a:.cylindrical parabolic: reflector 3. Each .of the
reflectors 3. is provided with side walls; 5 -and 1.
Tn.the-absence-of any further shielding means.be-

tween the dipoles I, energization:of the antenna .

A will induce -currents.-in. its side walls. These
vcurrents will in turn. induce currents in- the side
walls:5 of -the antenna B; causing radiation there-
frem o the dipole: | of the antenna.B.

‘To prevent the abeve-described couplnig ac= 55

40

tion from:taking place, .o plurality of fab plates
9 of conductive material are placed between. the
antennas -A :and B, with each. -contrected at -ome
of its edges to a conductive sheet b :extending
from ‘the wall:T of the antenna A, parallel te the
line between the antennas, to the wall 5 of the
antenna.B. The plates 9-are parallel to the walls
5 and T and are spaced at intervals-of gpproxi-
mately one-tenth wavelength at the frequency at
which the system is to operate. Each of the
plates 9 extends forwardly one-quarter wave-
length. from its point of connection to the sheets
1. The wall T of the antenna A, together with
the nearest. of the plates 9, -acfs as- a quarter
wa.velength open-wire Tine, short-circuited at its
rearward end by the sheet 11, thus presenting .a
substa.nma.lly infinite impedatice between the Tor-
ward edges of the wall T and the first plate 9.
Similarly,. each pair of adjacent plates § presents
a high xmpedance 1o the flow of current from.one
plate to the other. 'As a. result of this action,
current is. effectively prevented from flowing In
the wall 1 of the. anfenna A or any. of the plates
9. Therefore, substantially zero coupling appears
between the antennas A and. B.

It is found .in practice that the mtelmedxate
pla.tes 8 between the first. and last plate may.be
omitted, leaving. only the first plate: 9 adjacent
the wall T of the antenna A and the last plate 8
adjacent the wall .5 of the antenna. B, without se-
I:musly affecting the degree of isclation-provided.

_Although the invention has been.described with
neference to a specific type of antenna system, it
is. to be understood that its. use is not limited to
antennas of the type shown, nor to-antennas-em-~
ploying. parabolic: reflectors.. It will be clear to

-t;hose skilled in: the. art without. further diseus-

sien that. othern eonductive bodies; such as screens
or groups of parallel rods may be substituted for
the qua,rter wave plates described above, as illus-
trated ‘in- Figune 2, withaut departure from the
spirit of the invention, which contemplates
broadly merely the provision of a plurality -of
parallef quarter wave conductors between the an-
tennas to.be isolated, with the corresponding ends

of all' of the conductors connected together to

cause operatlon as short- clrculted quarter wave
lines.

Referring to:Figure 3, an: effect similar Lo that
prov1ded by the plates 9 of Figure 1 may be se-
cured by means of a plurality of quarter-wave
rods 13, connected at points 15 along a conductor
IT.. 'The points I5 are spaced at intervals. sub-
stantially less. than one-quarter wavelength,, amd
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3
cooperate in pairs as short-circuited opén-wire
quarter wave lines,

Referring to Figure 4, a further modification of
the invention comprises a plurality of parallel
conductive discs 19, connected at their centers
to points 21 on the conductor i171.. In <rder to
provide high impedance resonance ketween the
adjacent discs 19, the radii of the discs are not
necessarily one-quarter wavelength, because each
pair of discs acts as a radial parallel conductor
line, with tapered constants, that is the capaci-
tance per unit length is largest at the outer end;
gradually decreasing as the inner end is ap-
proached. Denoting the radius of the conductor
{1 as @ and the radius of each discs 18 as b, @
and b must be so related that:

2mh 2 27> 27h>
s C55)=a (5 ()
where A is the wavelength,

Jo(z) is the Bessel function of the first. kind and
zero order,

Ji(x) is the Bessel function of the first kmd and
first order,

Ko(x) is the Bessel function of the second kind
and zero order,

Ki(z) is the Bessel function of the second kind
and first order. ‘ :

I claim as my invention:

1. In a system including two antennas, ap—
paratus for preventing direct-path transmission
between said two antennas including a plurality
of screens of conductive material each having
substantially parallel front and back edges, and

each substantially one-quarter wavelength wide '«

from front to back, and means supporting said
screens in spaced planes perpendicular to the
line between said antennas, said supporting
means comprising a conductor extending gen-
erally parallel to said line and connected to each
of said screens at its back edge.

" 2. In a system including two antennas, ap-
paratus for preventing direct-path transmission
between said two antennas including a plu-
rality of discs of conductive material disposed
in spaced planes perpendicular to the line between
‘said antennas, and a conductor extending gen-
erally parallel to sald line and connected to each
of said discs.

3. In a system including two antennss, ap-
paratus for preventing direct-path transmission
between said two antennas including a plurality
of discs of conductive material disposed in spaced
‘planes perpendicular to the line between said
antennas, and a conductor extending generally
parallel to said line and connected to each of said
discs, the radius a of said conductor being related
to the radius b of each of said discs by the
equation:

() =) (22

where v is the wavelength, .

Jo(z) is the Bessel function of the first kind and

. zero order,

Ji(z) is the Bessel function of the ﬁrst kind and
first order,

Ko(z) is the Bessel function of the second kind
and zero order,

Ki(z) is the Bessel function of the second klnd
and firs{ order.

4. In a system including two antennas, ap-
paratus for preventing direct-path transmission
between said two antennas including a plurality
of discs of conductive material disposed in spaced

5

4
planes perpendicular to the line between said
antennas, and a conductor extending generally
parallel to said line and connected to each of said
dises, the diameters of said conductor and said
discs being such that the radial distance from the
edge of each disc to the point of connection of said
disc to said conductor lies between one quarter

‘wavelength and one eighth wavelength at the

lowest frequency at which said antennas are
series resonant.

5. In a system including two antennas, ap-
paratus for preventing direct-path transmission

between said two antennas, including a plurality
-of parallel-conductor transmission line sections,

means supporting said line sections between said
antennas and perpendicular to the line between

- said antennas, said supporting means short-
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circuiting each of said line sections at least at
one point thereon to provide high impedance
paths between said antennas.

6. In a system including two antennas, ap-
paratus for preventing direct-path transmission
between said two antennas, including a plurality
of plates of conductive material each having sub-
stantially parallel front and back edges, and each
substantially one-quarter wavelength wide from
front to back, and means supporting said plates
in spaced planes perpendicular to the line between
said antennas, said supporting means comprising
a sheet of conductive material secured to said
back edges only of said plates.

“ 7. In a system including two antennas, ap-
paratus for preventing direct-path transmission
between said two antennas including a plurality
of substantially flat bodies of conductive material
each having a front edge and a back edge and
each substantially one~quarter wavelength wide
from front to back, and means supporting said
bodies in spaced planes perpendicular to the line
between said antennas, said supporting means
comprising a conductor - extending generally
parallel to said line, connected to each of said
bodies at its back edge.

8. In a system including two antennas, ap-
paratus for preventing direct~-path transmission
between said two antennas, including a plurality
of bodies of conductive material each having sub-
stantially parallel front and back edges and each
substantially one-quarter wavelength wide from
front to back, and means supporting said bodies
in spaced planes perpendicular to the line be-
tween said antennas, said supporting means com-
prising a conductor exiending generally parallel
to said line, connected to each of said bodies at
a- point one-quarter wavelength distant at its
back edge only.

9. In a system including two antennas ap-
paratus for preventing direct-path transmission
between said two antennas, including a plurality
of ‘bodies of conductive material each having sub-
stantially parallel front and back edges and each
substantially cne-quarter wavelength wide from
front to back, and means supporting said bodies
in planes perpendicular to the line between said
antennas, at intervals of approximately one-
tenth wavelength at the frequency at which the
system is to operate, said supporting means com-
prising  a  conductor extending substantially
parallel to said line, connected to each of said
bodies at its back edge.

10. An antenna system comprising two an-
tennas spaced from each other, a sheet of con-
ductive material disposed substantially in a plane
parallel to the line between said antennas, and a
plurality of plates of conductive material each
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h?,vmg substantially front and back edges and : REFERENCES CITED
disposed in planes perpendicular to said line, at The following references are of record in the

intervals of substantially less than one-quarter

wave-length at the lowest frequency at which said file of this patent:

antennas are series resonant, each having its hack 5 UNITED STATES PATENTS
edges only connected to said sheet. Number '

1. The invention as set forth in claim 10, gotare  Newlos, Now e a1
wherein each of said plates is substantially one- 2’27§’312 Tunick ... Feb '10’ 1942
quarter wavelength long from front to back ab 2:281:196 Lindenblad ... Apr: 28 1942

the lowest frequency at which said antennas are 10
series resonant.
GEORGE H. BROWN.




