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SINGLE SPIRAL LINEARLY POLARIZED 
ANTENNA - 

John R. Donnellan, 4640 Nichols Ave. SW.,.Washingt0n, 
D.C., and Boris Sheleg, Fort Washington Estates, Md. 
(3801 Calvert Lane, Fort Washington Estates, Wash 
ington 22, D.C.) ' 

Filed Dec. 29, 1959, Ser. No. 862,729 
'3 Claims. (Cl. 343-895). ' 

(Granted under Title '35, U.S. Code (1952), sec. 266) 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor. 

This invention relates to spiral antenna systems in gen 
eral and in particular to an arrangement for obtaining 
linear polarization from a comparatively simple system 
requiring only one spiral antenna element as well as only 
a simple planar re?ector. ’ ‘ 

The spiral antenna element, which is_described as a 
two conductor interwound planar Archimedian spiral, 
has several unique characteristics which can be utilized 
to good advantage. Among these an important feature 
of such an antenna element is its ability to couple to the 
far ?eld in controllable phase, as a result of which a se 
lected phasing may be obtained at any point in the far 
?eld. When two such elements cooperate in coupling to 
the far ?eld and couple in opposite polarization sense, the 
circularly polarized coupling of the elements resolves it 
self into linear polarization wherein the plane of such 
linear polarization is readily adjustable at will, This ar 
rangement produces an antenna which has very desirable 
properties, particularly when several such pairs of an 
tenna elements are combined and the relative phasing of 
the pairs is adjusted, it then is possible to produce large 
angle scanning of a linearly polarized antenna beam as 
well as control the plane of polarization. Such an ar 
rangement, however, does have the requirement for c0 
operative pairs of spiral antenna elements. Although in 
many instances the use of two such elements is of no 
particular disadvantage, in the arrangement mentioned 
above where elements are employed to produce scanning 
or a plurality of elements are employed to produce sharp 
er beams than those possible with single elements, the 
many elements required make it desirable to have some 
arrangement whereby a reduction in the quantity thereof 
is possible. Thus, it appears desirable to obtain some 
arrangement whereby each element produces a ?eld which 
is linearly polarized rather than the normal circularly 
polarized ?eld. 

It is, accordingly, an object of the present invention 
to provide a spiral antenna system wherein each spiral 
antenna element is caused to provide a linearly polarized 
radiation ?eld. 
Another object of the present invention is to provide a 

single element spiral antenna system wherein the ?eld 
produced thereby is linearly polarized. 

Other and further objects and features of the present 
invention will become apparent upon careful considera 
tion of the accompanying description and drawings where 
in: 

FIG. 1 indicates in general a spiral antenna element. 
FIG. 2 indicates an arrangement in accordance with 

the teachings of the present invention whereby such a 
single spiral antenna element may be utilized for electro 
magnetic wave coupling with a linearly polarized far ?eld. 
FIG. 3 shows a side view of the arrangement of FIG. 

2 whereby a more accurate indication of the relative po 
sitioning of the various components of the apparatus of 
FIG. 2 is possible. The drawing is not to scale as to com 
ponent dimensions, however. 

In accordance with the basic teachings of the present 
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2 
invention an antenna system is provided wherein a linearly 
polarized ?eld is obtained from a single spiral antenna 
element. It has been discovered that such a result is ob 
tained by placing a re?ector on one side of the spiral 
antenna element to limit the far ?eld therefrom to one 
side of the spiral and by inserting a grating between the 
re?ector and the spiral element. 

Referring now to FIG. 1 of the drawing there is shown 
a basic spiral antenna element having two conductors 10 
and 11 disposed upon a suitable backing plate 12. The - 
two conductors are insulated from each other and typical 
ly wound in such a way as to produce an Archimedian 
spiral wherein the two conductors spiral uniformly out 
ward from a small central radius to a larger outer radius. 
Typically the two conductors could be produced by print 
ed circuit techniques as thin conductors remaining on a 
backing plate after the application of the printed circuit 
process. Such an antenna will radiate when the circum 
ference is of the order of a Wave length and produces a 
symmetrical ?eld which is a somewhat ?attened hour 
glass pattern. The ?eld of the antenna of FIG. 1 is ba 
sically circularly polarized in a sense depending upon the 
manner in which the spiral evolves from the center to 
the outer points being termed either right or left-hand 
polarization. 
,With reference now to FIG. 2 of the drawing, the ap 

paratus shown therein includes a single spiral antenna 
element 13 of the type discussed above and shown in FIG. 
I mounted in front of a re?ector 14 which is of sufficient 
proportions as to effectively prevent radiation from the 
back side of the antenna 13 from directly reaching free 
space and returning it in the direction of the spiral ele 
ment 13 and intervening grating structure indicated by 
the general numeral 15 which may achieve the form of 
a plurality of uniformly spaced parallel Wires 16 support 
ed by a suitable frame-work 17. The wires 16 are closely 
spaced and may typically be attached to the frame 17 in 
such manner as to be insulated from each other and from 
the frame itself. The spacing of adjacent wires is sub 
stantially less than a wave length and substantially great 
er than the diameter of the wire. The grating 15 is placed 
between the spiral antenna element 13 and re?ector 14 
with the spacing of the grating 17 and the re?ector 14 
being a quarter wave-length at the frequency of opera 
tion. The spacing between the spiral antenna element 13 
and the grating 15 is not particularly critical as to the con 
version of circular polarization into linear however it does 
affect phasing and hence the plane of the polarization. 
Thus some convenient means for adjusting this spacing 
may be desired and is readily attainable by providing 
sliding mountings for the element 13. The phasing of the 
coupling at any point in the far ?eld can be varied by 
merely rotating the spiral antenna element 13 about its 
axis perpendicular to the re?ector 14 and the grating 15. 
With reference now to FIG. 3 of the drawing, a some 

what diffcrent view of the apparatus of FIG. 2 is indicat 
ed showing the side of various components and indicating 
the spacing between the grating 15 and the re?ector 14 to 
be a quarter wave-length, indicating further the spiral an 
tenna element 13 and a typical mounting device 18 which 
is suitably arranged to maintain the desired relationship 
between the components mentioned in the foregoing. 
Physical connection of the spiral antenna element may 
be provided by means of the leads 19‘ and 20 which are 
connected to a suitable utilization device 21 which could 
be a receiver or a transmitter. In accordance with the 
previous discussion, rotation of the spiral antenna ele 
ment as well as positioning relative to the grating 15 is 
obtained by means of a rod member 22 of suitable in 
sulating characteristics which can be either rotated or 
moved axially typically from the back side of re?ector 
14 to position spiral antenna element 13 as desired. 
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In operation of the apparatus of the invention atrans 
mitting situation may be assumed wherein thepoianza 
tion of direct forward radiated energy is circular in such 
{a sensethat viewedjfromthe forward side‘ofv the spiral 
looking toward the spiral the polarization can‘bar'epre 
sent'ed by a vector rotating in/a clockéwise'ldirection. 

’ With this situation the radiationfromithe back side of 
the spiral which impinges on the grating, will also be seen 

- from the forward side of the spiral as a vector'rotating'in 
a clock-wise direction; however, the cornbinationlof the 
grating 15, and‘the re?ector 14 spaced a quarter wave 

' length apart reverses the rotational sense of the re?ected 
radiation so that'the re?ected radiation ‘will be‘ 'Seen'rrem 
the ‘same position as above 'as a‘vector rotating in a 
counter clock-wise‘direction. 'Therefore, the direct ra 
diation and the re?ected radiation are circularly polarized 
and, since there are no dissipativev devices involved, they 
will be _. of substantially equal amplitude and opposite 
senses. The two polarization senses combine to give a 
linearly polarized‘ output. The orientation of the linear 
polarization is a function of the spacing of the spiral from 
the grating and “of the orientation of the wires of the 
grating. Thus, with the grating in a ?xed position and 
the spiral a ?xed distance from the grating, the spiral may 
be rotated in order to change the phase of the far ?eld 
while maintaining the desired direction of linear polariza 
tion. Such an arrangement is particularly advantageous 
where scanning arrays requiring a plurality otrelem‘ents 
13 are required because then such an array can be made 
with equal spacing of the centers of the elements in both 
directions. 

Obviously many modi?cations and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore tobe understood that" within 
the scope of the appended claims the invention may be 
practical otherwise than as speci?cally described. 
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What is claimed is:' 
1."Arr'aritenna*systemreomprismg a spiral‘antennaele 

ment, a re?ector disposed on one side of the spiral an 
tenna element 'and ‘substantially parallel thereto‘, and a 
grating having‘ a pluralityi‘of conductors disposed between 
said element and ‘said ‘re?ector, 'a "quarter/wavelength 
from said re?ector. , ', _ p 7 

2. An antenna systemcomprising, aspiral' antenna ele 
ment, a planar re?ector disposed on one side of the spiral 
antenna ‘elementv ma plane‘ substantially parallel to the 
plane of said element, and a grating having a plurality of 
closely spaced parallel wires‘ disposed between said'ele 
ment and said re?ector in a'plane parallel to said re?ector 
and a quarter wavelength therefrom. ‘ _ p 

3. ‘An antennalsys'tem comprising, a spiral'antenna ele 
ment, a planar 're?ector*di'sp6sed"on one vside ofthe' spiral 
antenna element in a plane substantially parallel to the 
plane of said element, and a‘ grating having a plurality 

' of parallel conductors with relative spacing substantially 

20. 

25 

35 

less than a half 'wavelength’a‘nd greater than the conductor 
thickness disposed’ between said element ‘and said re?ector 

~ and a quarter wavelength from said re?ector. 
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