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1. 
This invention relates to directed beam an 

tenna systems for developing a periodically 
changing radiation pattern, and more particu 
larly to the mechanical construction of such an 
tenna, systems. 
A method frequently employed in radar for 

the exact location of a reflecting object is to 
transmit a radar beam which varies in ampli 
tude according to a club-shaped pattern, and to 
in part a circular motion to the axis or maxi 
mum amplitude line of the beam, whereby the 
OScillations reflected back from the object are 
modulated in amplitude according to its posi 
tion in Space. 

: In the best known devices, the rotation of the 
radiation pattern is produced by corresponding 
rotation of a dipole placed eccentrically in the 
reflector mirror in the neighborhood of the for 
cal point. The point of heaviest radiation of the 
dipole thereby moves in a circle of which the 
center is the focal point of the reflector, but the 
'arrangements for the conduction of current to 
the rotating dipole were not entirely satisfac 
tory. Furthermore, the periodically changing 
polarization of the emitted beam of rays of 
course possesses a rotation corresponding to the 
dipole rotation. In the guiding of flying ob 
jects having, for instance, a dipole as the re 
ceiving antenna, System, this rotation causes an 
undesirable additional amplitude modulation of 
the reception energy, since the direction of the 
receiving field strength changes periodically in 
relation to the position of the dipole. This ad 
ditional periodic amplitude modulation causes a 
deceptive periodically changing error in the in 
dicated position of the flying body which may 
lead to false course corrections. In radar in 
struments, likewise, the rotating polarization of 
the receiving field strength is a drawback since 
the reflecting object, from its geometric form, 
has polarization-dependent reflection properties. 
There are also devices in which a periodic pat 

tern variation is imposed upon a constantly po 
larized beam of rays by a periodic reversing of 
different individual rays of a composite antenna 
System. The reversing, which is generally done 
by capacitive methods, presents considerable dif 
ficulties, however, and this method and appa 
ratus have not been entirely satisfactory. 

Objects of the present invention are to pro 
vide directed beam antenna, Systems which de 
velop a periodically changing radiation pattern 
without, however, necessitating a rotation of the 
radiating antenna, or a reversal of antenna, Cur 
rents. Objects are to provide directed beam an 
tenna, systems including a parabolic reflector, a 
dipole located in the neighborhood of the focal 
point of the reflector and supported from the 
apex of the reflector by a concentric conductor 
or coaxial line, and mechanism for translating 
the center of the dipole along a path about the 
focal point of the reflector without, however, ro 
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tating the dipole about the axis of the reflector. 
These and other objects and the advantages 

of the invention will be apparent from the foll 
lowing specification when taken with the ac 
companying drawings in which: 

Figs. 1 and 2 are fragmentary sectional views, 
on planes through the axis of the reflector, of 
two directed beam antenna systems constitut 
ing different embodiments of the invention; and 

Figs. 3 and 4 are fragmentary sectional views 
of alternative concentric conductor construc 
tions for Supporting the dipole for translation 
along a circular or an elliptical path about the 
focal point of the reflector. 

In the drawings, the reference numeral 
identifies a parabolic metal reflector having an 
axis of symmetry y-y through the apex X and 
the focal point Z of the reflector. A concentric 
conductor comprising an outer cylinder 2, and 
central rod 3 passes through the apex section 
of and is rigidly secured to the reflector f. The 
concentric conductor extends beyond the focal 
point Z and supports the sections 4, 5 of a di 
pole antenna substantially in a plane trans 
verse to the reflector axis and passing through 
the focal point, the dipole section 4 which is 
Secured to the central conductor 3 extending 
through an opening 6 in the Outer conductor 2. 
A secondary reflector or rod 7 is secured diamet 
rically across the Outer end of the Outer con 
ductor 2 in the plane of the dipole 4, 5, and 
projects radially from the conductor 2 by ap 
proximately the same amount as the dipole. A 
shaft 8 is secured to and projects axially from 
the end of the Outer conductor 2, the shaft be 
ing journalled in a ball-bearing 9 mounted ec 
centrically in a cam disk fo on the shaft of a 
motor f. The axis of the motor shaft coin 
cides with the reflector axis g-J, and the no 
tor is supported on a strap or skeleton frame 2 
which is Secured to the reflector . The concern 
tric conductor 2, 3 is resilient and its inner end 
is firmly anchored to the reflector by a rela 
tively heavy plate 3. 
The dipole antenna, 4, 5 is not rotated about its 

electrical center during use of the antenna sys 
tem, but rotation of can disk by motor 
effects a displacement of the electrical center of 
the dipole along a circular path of radius r about 
the focal point Z. The polarization of the elec 
tromagnetic waves reflected from reflector is 
not Substantially affected but the axis or line of 
maximum radiation rotates about the apex X 
of the reflector by a small angle determined by 
the eccentricity r of the dipole antenna, 4, 5 with 
respect to the reflector axis y-y. The period of 
circular translatory movements depends upon 
the notor Speed, and the mass of the moving 
antenna, System is preferably compensated by 
counterweighting the cam disk 0, as illustrated, 
diametrically opposite the axis of the ball bear 
ing 9 for quiet Operation and uniform loading. Of 
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the bearing. The load on the ball bearing 9 may 
be materially reduced or compensated by op 
erating the motor at a speed dependent upon 
the resiliency or natural period of oscillation of 
the resilient concentric conductor 2, 3. In place 
of the circular path of displacement of the di 
pole antenna, 4, 5, an elliptical path may be de 
veloped by guiding the shaft 8, or the ball bear 
ing 9, in a radial slot in the cam disk . 
The described arrangement of the motor 

beyond the focal point Z. may affect the radia 
tion pattern, but this action can be eliminated 
by a construction, as shown in Fig. 2, in which the 
motor it is located at the rear of the reflector . 
The concentric conductor Which Supports the di 
pole antenna. , 5 takes the form of a resilient 
tube 2 having a reflector disk mounted On its 
outer end, and a central tubular conductor 3' 
Within which a resilient shaft is is journalled. 
Shaft 4 is rotated by a motor supported from 
the mounting plate 3 by a sleeve 5, and the 
oute end of shaft 4 is secured to a stub Shaft 
6 carrying an eccentric mass or Weight and 

journalled in ball bearings 9 Secured to the re 
flector disk , A coupling loop 3 for energizing 
the concentric conductor 2, 3’ extends through 
an opening in the motor-mounting sleeve 5 and 
into the interior of the outer Concentric Con 
ductor 2. 

Rotation of Shaft 4 and the Off-Center inaSS : 
develops a circular wobbling travel of the 

outer end of the coaxial conductors 2, 3' which 
support the dipole antenna, A, 5, and the Speed 
of motor preferably is so related to the mass 
and resiliency of the antenna, System that me- 3: 
chanical resonance results, thereby reducing the 
power required for flexing of the conductor to 
move the dipole center along a circular path hav 
ing its center on the axis of the reflector. 

In place of the resilient conductors of FigS. 
1 and 2, the mechanical assembly which permits 
translation of the center of the dipole assembly 
may include universal jointS 9 and 23, respec 
tively, see Fig. 3, in the Outer conductor 2d. and 
inner conductor 3d of the coaxial line Supporting . 
the dipole antenna. Alternatively, as shown in 
Fig. 4, the outer conductor 2b may be provided 
with circumferential corrugations 2c adjacent the 
reflector to increase the flexibility of the an 
tenna System. The universal joint or flexible 
section of the concentric conductor may be lo 
cated at the rear of the reflector when the 
latter has a central opening permitting the move 
ment of the concentric conductor. 

It Will be apparent that there is considerable 
latitude in the design and construction of di 
rected beam antenna, Systems embodying the in 
vention, and that various modifications of the 
described embodiments fall Within the Spirit and 
scope of the invention as set forth in the follow 
ing clains. 
I claim: 
1. A directed beam antenna System comprising 

a stationary parabolic reflector having an axis 
of symmetry, a resilient concentric conductor 
having a portion extending through the apex 
of the reflector and coaxial with said axis of 
symmetry, means rigidly anchoring Said portion 
of the concentric conductor to Said reflector, a 
dipole supported by said concentric conductor 
substantially in a plane transverse to Said axis 
and passing through the focal point of said re 
flector, the outer end of the outer member of 
said concentric conductor projecting beyond said 
dipole, and means for displacing the maximum 
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4. 
amplitude axis of the radiated bean at constant 
Speed about and at a Constant ange With respect 
to said axis of symmetry of the reflector; Said 
beam displacing means COinprising a motor haW 
ing a shaft coaxial with said axis of Symmetry, 
path defining means secured to the motor shaft 
and rotatable thereby, and means coupling Said 
outer end of the outer concentric conductor to 
said path-defining means at a point displaced 
from the axis of Symmetry of Said reflector, 
whereby through the fiexing of said resilient Con 
centric conductor the electrical Center of said 
dipole is displaced along a path encircling the 
focal point of the reflector. 

2. A directed beam antenna Systein as recited 
in claim 1, wherein said bean-displacing means 
includes means for displacing the electrical cen 
ter of the dipole along a circular path having a 
center substantially at the focal point of the 
reflector. 

3. A directed beam antenna System as recited 
in claim 1, wherein the outer member of said 
concentric conductor is provided with circum 
ferential corrugations adjacent the apex of Said 
refiector to increase the flexibility thereof. 

4. A directed beam antenna System as recited 
in claim 1, wherein Said motor is located beyond 
the focal point of Said reflector, as viewed from 
the apex thereof; and Said path defining means 
comprises a cam disk on Said motor shaft, and 
Said coupling means comprises means journal 
ling the outer end of said outer concentric con 
ductor member on and eccentrically of said can 
disk. - 

5. A directed beam antenna, System as recited 
in claim. 4, wherein Said cam disk includes a 
counterweight portion at the side of the motor 
Shaft opposite Said journalling means. 

6. A directed beam antenna System as recited 
in claim i, wherein Said motor is located at the 
rear of Said reflector and its shaft is resilient, 
the inner concentric conductor is tubular and 
Said motor Shaft extends through the same to 
project beyond Said concentric conductor; said 
path-determining means is an off-center weight 
Secured to the projecting end of said shaft; and 
Said coupling means comprises a bearing for the 
Shaft and rigidly supported by said end of the 
outer concentric conductor member. M 
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