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The present invention relates to directive 
antennas and, more particularly, to such an 
tennas which may be used on airplanes with a 
minimum adverse influence upon the aerody 
namics of the Supporting structure. 
An object of the present invention is the pro 

vision of a directive antenna for use in airplanes. 
Another object of the present invention is the 

provision of a highly directive antenna having 
Substantially all of its response pattern concen 
trated in a single lobe without supplementary 
ears. 
A further object of the present invention is the 

provision of a directive antenna, which has a 
minimum influence upon the aerodynamics of an 
airplane upon which it may be used, 

Still a further object of the present invention 
is the provision of a directive antenna, which may 
be concealed in the structure of an airplane. 
The foregoing objects, and others which may 

appear from the following detailed description, 
are attained by providing one or more cavities 
in the outer surface of the plane and installing 
the radiant element within the cavities so formed. 
The cavity may be covered by a sheet of plastic 
insulating material. Thus, the body of the plane 
after the antenna is installed is as Smooth as 
before. In a modification of the invention the 
aperture in the surface or window itself may be 
caused to act as the radiator. In this case the 
material closing the aperture or window in the 
surface of the plane is made of the same metal 
as the body of the plane and the radiator in effect 
becomes an integral part of the surrounding 
structure, being separated therefrom by only such 
narrow insulating portions as may be necessary 
to confine the radio frequency currents in a de 
sired pattern, 
The present invention will be more completely 

understood by reference to the following descrip 
tion which is accompanied by drawings in which 
Figure 1 illustrates in plan view an embodiment 
of the present invention; Figure 1a is a vertical 
section view of the structure shown in Figure 1, 
taken along the line a, la, while Figure 2 ill 
lustrates the directivity characteristics of the 
antenna shown in Figure 1; Figures 3 and 5 
illustrate, in plan view, modifications of the form 
of the invention shown in Figure 1, while Figures 
4 and 6 are directivity patterns for the antennas 
of Figures 3 and 5; Figure 7 illustrates in trans 
verse section a further modification of the present 
invention, while Figure 8 is a directivity pattern 
of the modification of Figure 7: Figure 9 illus 
trates in elevation a further modification of the 
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present invention, while Figure 9a is a transverse 
sectional view of the modification shown in Figure 
9, taken along line 9a, 9a; Figure 10 is a direc 
tivity pattern of the antenna shown in Figure 9; 
Figure 11 illustrates in elevation a further 
modification of the form of the invention shown 
in Figure 9, while Figure 13 is a section of the 
modification of the figure shown in Figure 11, 
taken along line 3, 3; Figure 12 is a directivity 
pattern of Figure 11: Figure 14 illustrates in 
transverse section a further modification of the 
invention, while Figure 15 is a section of the 
modification shown in Figure 14, taken along line 
(5, 5 and Figure 16 is a view in elevation illus 
trating the application of the principles of the 
present invention to a broadcast antenna, while 
Figure 17 is a view in horizontal section of the 
modification shown in Figure 16, taken along line 
7, 17; while Figures 18 and 19 are transverse 

sectional views illustrating further modifications 
of the present invention and Figure 20 is a 
directivity pattern of the modification shown in 
Figures 18 and 19. 

Referring, now, to Figure 1 there is shown a 
portion of the front edge of an airplane wing, 
identified by reference character 2. Along the 
leading edge of the wing are provided cavities 
23, 23 in which half wave dipoles 25, 25 are 
located. The cavities 23 are preferably formed 
in the shape of a somewhat parabolic reflector 
at their rear portions, as indicated by reference 
character 26. The depth of the cavities 23 is 
preferably such that dipoles 25 may be mounted 
a quarter of the operating wave length in front 
of the reflector portion 26. The cavities 23 are, 
by way of example, spaced substantially a half 
wave apart and may be covered by plastic in 
sulating sheets of the same curvature as that of 
the leading edge of the wing. Thus, the com 
bined antenna and wing structure has the same 
aerodynamic efficiency as the wing alone would 
have. 
The curves of Figure 2 show the directivity 

characteristics of the system shown in Figures 1 
and 1a, curve 28 being the directivity pattern in 
a vertical plane, that is, perpendicular to the 
plane of the wing, while curve 29 is the directivity 
pattern in the horizontal plane, that is, the plane 
of the Wing. 
The modification shown in Figure 3 differs from 

that shown in Figure 1 in that the radiator 25 of 
Figure 1 is expanded into a conductive sheet COW 
ering cavities 23. That is, the cavities 23 are 
each covered with a bent metal sheet 30 having 
a width somewhat less than a half of the Oper 
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ating wavelength. Thus, a narrow elongated slot 
3 remains on each of two opposing sides of the 
sheet while the other two opposing sides of the 
sheet are electrically bonded to the edges of the 
cavity. The bent metal sheet 30 is thus conduc 
tively continuous with the remainder of the wing 
structure at the two last mentioned Opposing sides 
of the sheet. The narrow slots 3 may, if desired, 
be closed by insulating material in order to avoid 
aerodynamic disturbances. An important ad 
vantage here is, of Course, that the radiator is an 
integral part of the surrounding structure. Fur 
thermore, Smaller amounts of insulating material 
may be used in weatherproofing the antenna. 
Simplicity and ruggedness are also further ad 
vantages. The depth of the cavities 23 is, in this 
modification, of very little importance, a depth of 
an inch or so being adequate. This form of an 
tenna is energized by a transmission line TI, car 
rying push-pull energy, the conductors of trans 
mission line TL being connected to the most close 
ly adjacent edges of a pair of sheets 30. Thus 
energized the radiating sheets 30, as well as the 
intervening space 33, at any given instant all car 
ry currents in the same direction. The assemi 
bly, therefore, radiates in the same manner as a 
collinear stack of cophasally energized dipole 
radiators. It will be readily apparent that this 
means of energizing the radiator is very simple. 
Furthermore, the system as a whole lacks delicate 
tuning features, although it is preferable to give 
resonance dimensions to the cavity formed in 
side of the surfaces. 
The curve 35 of Figure 4 shows the directivity 

pattern obtained in a plane perpendicular to the 
longitudinal axis of the wing, while curve 36 
shows the directivity pattern in the plane of the 
wing. The simple system shown in Figure 3, as 
will be noted from the directivity pattern of Fig 
ure 4, has a very desirable radiation characteris 
tic but it was discovered that the addition of par 
asitic radiators 40 in front of each radiating sheet 
30, as shown in Figure 5, has a very important 
effect. The addition of these two parasitic radi 
ators, at a distance of about one-eighth of a wave 
length from the front edge of the radiators 30, 
results in the radiation patterns shown in Figure 
6, wherein curve 4 indicates the directivity per 
pendicular to the plane of the wing and curve 42 
is the directivity in the plane of the wing. It 
will be noted that high directivity without the 
presence of side ears has been attained in both 
planes. The directivity pattern in the plane per 
pendicular to the longitudinal axis of the wing 
has also been particularly slenderized and freed 
from secondary lobes or ears. A power gain in 
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4. 
ciples of the present invention is shown in Figure 
7, and modifications thereof in later figures. 

In the structure shown in Figure 7 the antenna 
is effectively a part of the side wall of the body 
of the plane and forms a continuity path for the 
currents originating in the inside cavities and 
thus in no way affects the operation of the plane. 
The side wall of the plane, identified by reference 
numeral 45, has therein at least a pair of slots 
46, each having a length of about one wave 
length and spaced a half wavelength apart. 
These slots are preferably arranged vertically so 
that a horizontally polarized wave, is radiated. 
Covering the back of the slotted portion of the 
body of the plane is a shallow pan 48. The depth 
of this pan is not particularly critical, a dimen 
sion of the Order of One-eighth of the operating 
wavelength being ample. The side walls 49 of 
pan 48 are preferably immediately adjacent the 
edges of slots 46. To the free edge of one of the 
slots 46 is connected the central conductor of a 
concentric transmission line TL' which is ener 
gized from a transmitter or other Source of high 
frequency energy. The radiation pattern ob 
tained from the antenna of Figure 7 is shown in 
Figure 8. It will be noted that a high degree of 
directivity is obtained with, at the same time, an 
entire absence of side ears. However, the direc 
tion of maximum response is not truly vertical to 
the plane of the wall 45, it being inclined about 
fo degrees toward the slot which is directly ener 
gized. This inclination may be overcome by en 
ergizing the radiator along the edges of both slots 
46, as shown in Figures 9 and 9a, Figure 9a being 
a section along the lines 9a, 9a of Figure 9. The 
individual conductors of two Wire transmission 
line TL are connected to adjacent edges of slots 
46. With this exception the structure of Figures 
9 and 9a is similar to that of Figure 7. Thus en 

40 

45 

50 

the forward direction of about 2% times over that 
obtained with the structure of Figure 3 is ob 
tained, the greater portion thereof being appar 
ently mainly due to the fact that ears or side 
lobes have been so completely eliminated. The 
position and dimensions of the parasitic radi 
ators 40 are not particularly critical and are best 
determined by trial since it is extremely difficult 
to accurately calculate the electrical center of the 
curved radiator plates 30. However, as above in 
dicated, a spacing of the order of one-eighth of 
the Wavelength from the surface has proven sat 
isfactory. 
Under circumstances where it may be undesir 

able to utilize parasitic radiators because of Con 
plexities introduced by the necessity of placing 
de-icing structures. On the front edge of the Wing, 
it may be desirable to use an antenna structure 
which is incorporated in the body wall of the 
plane. Such a structure incorporating the prin 
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ergized, the antenna has a maximum, in the di 
rectivity pattern in the plane parallel to the 
length of slots 46, which is truly vertical to the 
plane of the side wall 45, as shown by the curve 
50 of Figure 10. The directivity in the plane per 
pendicular to the length of slots 46 is shown by 
curve 5. It will be apparent that there are no 
side ears to either directivity pattern. 
Under some circumstances it may be desirable 

to increase the vertical directivity of the antenna. 
by vertical stacking of a plurality of radiators. 
If two or more antennas as shown in Figure 9 
are stacked vertically, the height of the structure 
may become excessive. Furthermore, not all of 
the expected gain may be realized. This will be 
understood when it is considered that the radio 
frequency voltage difference between the two slot 
edges of the antenna of Figure 9 is a maximum 
at the center of the slots and decreases toward 
each end. Therefore, the portions of the radi 
ator at the extreme ends of slot 46 contribute 
very little to the operation of the antenna while, 
at the same time, necessitating a large Spacing 
between adjacent radiators. The effectiveness of 
the array may be increased by turning inwardly 
the ends of the slots of each bank of radiators 
as shown in Figure 11 at 56. It will be apparent 
that if a second radiator structure similar to that 
of Figure 11 is stacked above the one shown, the 
high voltage portions of the two structures may 
be more closely adjacent. While the length of 
the turned inward portions 55 is not particu 
larly critical as far as the radiation from the an 
tenna array is concerned, it has been discovered 
that the impedance of the antenna may be al 
tered somewhat by a variation of the length of 
the turned-in-portions. Thus, a very convenient 



5 
way of matching the impedance of the antenna 
the associated transmission line is provided. 
Merely increasing, or decreasing the depth of the 
turned-in portions 56, as required, will result in 
a perfect match of the antenna to the transmis 
Sion line. 

Figure 12 illustrates the effect of variation in 
slot spacing in the antenna of Figure 11 upon 
the directivity pattern of the antenna. It should 
be particularly noted that in this figure the Zero 
point of the scale is not at the center of the figure 
but has been moved outwardly to considerable 
extent in order to more clearly separate extremely 
small lobes which would not be apparent if the 
zero point, were at the center of the diagram. 
Curve 57 shows that slight supplementary ears . 
are formed in the directivity pattern when the 
spacing between the central slots 53, 54 is slightly 
greater than a half wavelength. Curve 58 shows 
that the supplementary ears are reduced when a 
half wave spacing is employed between each of 
the slots 52, 53, 54, 55, while curve 59 shows that 
supplemental ears are almost entirely destroyed 
when the spacing between slots 53, 54 is made 
slightly less than a half wavelength. 
A manner of energizing the antenna of Fig 

ure 11 is shown in Figure 13. A pair of concentric 
transmission lines TL1 and TL2 have their inner 
conductors connected to the adjacent edges of 
radiating plates 30 at slots 53 and 54. The Outer 
conductors of the transmission lines are Con 
nected to conductive sheet 45. Midway between 
the edges of the slots 52 and 53 is provided a di 
viding wall 60 while a second dividing wall 6 
is provided midway between slots 54 and 55. The 
electrical distance, therefore, from one edge of 
any slot to the opposite edge of the same slot is 
Substantially one half of the wavelength, thus 
preventing any phase irregularities due to differ 
ence in phase velocity inside and outside of the 
structure. Both edges of central plate 33 along 
slots 53 and 54 are connected to the conductive 
sheet 45 by means of walls 62 and 63. 
A further modification of the structure of Fig 

ure 3 is shown in Figure 14. Here concentric 
line sections 65 and 66 are provided to couple the 
outer edge of slot 52 to the inner edge of slot 53 
and the Outer edge of slot 55 to the inner edge 
of slot 54. Thus, the phase relationships be 
tween potentials at these edges are rigidly con- ; 
trolled instead of depending upon the energy dis 
tribution through the radiating portions of the 
antenna. An aperture 72 (Figure 15) is provided 
in each of the dividing walls 60 and 6 for the 
passage of transmission lines 65, 66. 
In the modification of the invention shown in 

Figure 14 the transmission lines TT1 and TL2 are 
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connected to a main transmission line T. by 
means of a phase reversing network 70 which is 
constructed according to the principles Set forth 
in my prior Patent #2,238,904, granted April 22, 
1941. Since this construction is not an essential 
part of the present invention it will not be more 
completely described here but a more complete 
understanding thereof may be had by reference 
to the said patent. 
While the antenna structure of Figures 13 and 

14 is shown as being mounted outside of a con 
ductive sheet 45, such as the wall of the body of 
the plane, it is, of course, within the scope of my 
invention to so arrange the structure that the 
outer radiating surface, as constituted by sheets 
30, 33, 30, is flush with wall 45. However, in 
the case of planes already built it may be prefer 
able to provide structure as shown in Figure 14 
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which may be directly mounted on the outside 
wa. In order to strengthen the structure and 
avoid disturbance of the aerodynamics of the 
plane, the edges of the radiating structure are 
faired into the wall 45 by means of sloping side 
wall portions. 
The modification of the present invention 

shown in Figure 16 is particularly adapted for 
the broadcast transmission of short wave radiant 
energy. Its operation may be more clearly un 
derstood by considering it to be constituted of a 
group of antennas, such as shown in Figures 11 
to 14, stacked vertically one above the other to 
form an array. The array is then bent around 
a vertical axis of symmetry to form a cylinder. 
A simple, sturdy structure electrically at ground 
potential and thoroughly protected against wind, 
weather and lightning damage is thus provided. 
The structure is particularly adapted for instal 
lation on the top of a tall building, or tower such 
as that indicated by reference character 5. 
Some details of construction of this modification 
are perhaps more clearly shown in Figure 17 
which is a cross-section of Figure 16 viewed in 
the direction of arrows 7, T. . Herein are dis 
tinctly shown slots 80, 8, 82, 83, 84 and 85, each 
of the slots being spaced from the next a dis 
tance equal to a half of the operating wavelength 
measured around the circumference of the cylin 
der 73. Each of the slots 80 to 85 is closed on 
the interior of the cylinder 3 by pockets 86 to 
9, inclusive, each pocket or cavity having a 
depth equal to a quarter of the operating wave 
length. In this Way the shunting effect of the 
cavity across the slot is small since the slot end 
impedance of such a cavity is very high. The 
antenna is energized by a plurality of transmis 
sion lines, only one of which, TT4, is shown by 
Figure 17, the others being omitted in the in 
terests of clarity. The Outer conductor of trans 
mission line, TT, is connected to one side Wall 
of pocket 9? with the central conductor passing 
across slot 85 and connected to its opposite edge. 
All of the transmission lines energizing slots 80 
to 85, inclusive, may be connected in parallel to 
a main transmission line which is adapted to be 
energized from a suitable source of high fre 
quency energy. Impedance transformation can 
also be obtained by adjustment of the distance 
away from the slot at which the transmission 
lines are connected across the cavity. 
In certain types of installation of radio direc 

tion finding equipment in airplanes it is par 
ticularly desirable to obtain alternately a pair of 
directivity patterns which are symmetrically 
disposed about a common axis along the line of 
flight of the plane and which overlap to a con 
siderable extent along said axis. This may be 
done with separate antennas or with a single 
antenna array alternately energized in two 
different ways. This effect may be obtained by 
utilizing the principles Separately set forth with 
reference to the previously discussed modifica 
tions of the present invention. For example, an 
antenna structure such as shown in Figure 18 
may be provided. The curved surface 93 may 
be considered to be the nose of the body of a two 
or four motored plane. It is here shown as 
though in horizontal cross-Section. Symmetri 
cally arranged about a center line are vertically 
disposed slots 94, 95, 96 and 9 spaced a half wave 
apart. The slots are closed by pockets 04, 05, 
06, 07, each having a depth equal to a quarter 

wavelength. 
Now, if this antenna structure is unsymmetri 
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cally energized, such as through transmission 
line TL, a directivity pattern is obtained which 
has its maximum to the right of the axis of Sym 
metry of the figure. Energization of the struc 
ture through transmission line T5 results in a 
second directivity pattern which is the mirror 
image of the first, having its maximum at the 
left of the axis of symmetry. Suitable trans-, 
ducer equipment alternately connected to trans 
mission lines, TL4 and TLs, may thus be used 
to determine more accurately the true direction 
of the axis of symmetry of the structure. 
desired, the directivity pattern of the antenna 
may be sharpened somewhat by providing para 
sitic half wave radiators 20 symmetrically dis 
posed about the axis of symmetry of the antenna. 
They may be either closely adjacent as shown in 
Figure 18, or more widely spaced so as to be bi 
sected by the center lines of slots 95, 96 as shown 
in Figure 19. Curve O of Figure 20 illustrates 
the directivity pattern of the antenna shown in 
Figure 18, as energized by transmission line TL4, 
while curve 5 shows the directivity pattern of 
the antenna of Figure 19 similarly energized. 
For the Sake of convenience, the foregoing de 

scription has been predicated on the assumption 
that the antennas of the present invention are 
to be used for transmission of radiant energy 
waves. It is to be clearly understood, however, 
that by connecting suitable receiving equipment 
to the transmission lines associated with the 
antennas, reception of radiant energy waves may 
be accomplished. - w 

While I have shown and particularly described 
several enbodiments of my invention, it is to be 
distinctly understood that ray invention is not 
limited thereto but that modifications within the 
scope of my invention may be made. 

I claim: 
1. An antenna, including a conductive sheet 

having a slot or a plurality of parallel slots there 
in and means forming at least one conductive 
walled cavity associated therewith, and means 
for so introducing high frequency energy into 
said cavity that said sheet is energized by con 
tinuity currents from within said cavity. 

2. An antenna, including a conductive sheet 
having a number of slots therein, means forming 
at least one conductive Walled cavity back of said 
slots and means for energizing said sheet with 
radio frequency energy, including a transmission 
line terminating within said cavity. 

3. An antenna, including a conductive sheet 
having parallel slots therein and means for en 
ergizing said sheet between said slots with radio 
frequency energy, said slots being spaced apart. 
a distance equal to substantially half the operat 
ing wavelength. 

4. An antenna, including a conductive sheet 
having parallel slots therein and means for en 
ergizing said sheet between said slots with radio 
frequency, energy, said slots being spaced apart 
a distance equal to substantially half the oper 
ating wavelength, the length of said slots being 
of the order of one Wavelength, the end portions 
of said slots being turned toward each other, the 
length of the end portions being so adjusted as 
to match the impedance of said antenna to said 
energizing means. 

5. An antenna including a conductive sheet 
forming. the front edge of an airplane wing and 
having a number of parallel slots therein normal 
to the plane of said wing and means for energiz 
ing said sheet between said slots with radio fre 
quency energy. 

O 

8 
6. An antenna including a conductive sheet 

forming the front edge of an airplane wing and 
having a number of parallel slots therein normal 
to the plane of said wing and means for energiz 
ing said sheet between said slots with radio fre 
quency energy, said slots being spaced a half wave 
apart. 

7. An antenna including a conductive sheet 
forming the front edge of an airplane wing and 
having a number of parallel slots therein normal 
to the plane of said Wing and means for energiz 
ing said sheet between said slots with radio fre 
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quency energy, said slots being Spaced a half 
wave apart and parasitic radiators in front of 
said sheet and in the plane of said, wing between 
at least one pair of slots. 

8. An antenna, including a conductive sheet 
forming the front edge of an airplane wing and 
having a number of parallel slots therein normal 
to the plane of said wing and means for energiz 
ing said sheet between said slots with radio fre 
quency energy, said slots being spaced a half 
wave apart and parasitic radiators in front of 
said sheet between at least one pair of slots and 
in the plane of said Wing, said radiators being 
spaced from said sheet a distance of the Order 
of one-eighth of the operating wavelength. 

9. An antenna, including a conductive sheet 
having at least a pair of parallel slots therein, a 
shallow pan covering said slots on One side of 
said sheet and means for energizing said sheet 
between said slots with radio frequency energy. 

10. An antenna including a conductive sheet 
having at least a pair of parallel slots therein, a 
shallow pan covering said slots on one side of 
said sheet and means for energizing Said sheet 
between said slots with radio frequency energy, 
said slots being spaced apart a distance equal 
to substantially, half the operating Wavelength. 

11. An antenna, including a conductive sheet 
having at least a pair of parallel slots therein, 
a shallow pan covering said slots on One side of 
said sheet, and means for energizing Said sheet 
between said slots with radio frequency, said 
slots being spaced apart a distance equal to 
substantially half the operating wavelength, the 
length of said slots being of the Order of one 
wavelength, and dividing walls between said slots 
so arranged that the interior distance from One 
edge of each slot to the other edge of the same 
slot is substantially equal in electrical length to 
one half wavelength. 

12. An antenna including a conductive sheet 
having at least a pair of parallel slots therein, 
a shallow pan covering said slots on One side of 
said sheet, and means for energizing said sheet 
between said slots with radio frequency energy, 
said slots being spaced apart a distance equal 
to substantially half the operating wavelength, 
the length of said slots being of the order of one 
wavelength, the end portions of said slots being 
turned toward each other, the length of the end 
portions being so adjusted as to match the im 
pedance of said antenna, to Said energizing means. 

13. An antenna including a conductive sheet 
having a plurality of pairs of parallel slots there 
in, the spacing between the slots of each pair 
being of the order of a half of the operating 
wavelength, a second conductive sheet parallel 
to said first sheet and spaced therefrom a short. 
distance, walls between said sheets dividing the 
space therebetween into a plurality of chambers, 

5 

one chamber being in communication with each 
slot. 

14. An antenna including a conductive sheet 
f 
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having a plurality of pairs of parallel slots there 
in, the spacing between the slots of each pair 
being of the Order of a half of the operating 
wavelength, a second conductive sheet parallel 
to said first sheet and spaced therefrom a dis 
tance of the order of one-eighth of the operat 
ing wavelength, walls between said sheets divid 
ing the space therebetween into a plurality of 
chambers, one chamber being in communication 
with each slot. 

15. An antenna, including a conductive sheet 
having a plurality of pairs of parallel slots there 
in, the spacing between the slots of each pair 
being of the order of a half of the operating 
wavelength, a second conductive sheet parallel 
to said first sheet and spaced therefrom a short 
distance, walls between said sheets, dividing the 
space therebetween into a plurality of chambers, 
one chamber being in communication with each 
slot, and having a dimension transverse to said 
slot substantially equal to a quarter of the oper 
ating wavelength. 

16. An antenna, including a conductive sheet 
having a plurality of pairs of parallel slots there 
in, the spacing between the slots of each pair 
being of the order of a half of the operating 
wavelength, a second conductive sheet parallel 
to said first sheet and spaced therefrom a short 
distance, walls between said sheets dividing the 
space therebetween into a plurality of chambers, 
one chamber being in communication with each 
slot, and having a dimension transverse to said 
slot substantially equal to a quarter of the oper 
ating wavelength, and means coupled to at least 
one edge of each of said slots for energizing said 
antenna, with radio frequency energy. 

17. An antenna including a conductive sheet 
having a plurality of pairs of parallel slots there 
in, the spacing between the slots of each pair 
being of the order of a half of the operating Wave 
length, a second conductive sheet parallel to 
said first sheet and spaced therefrom a short 
distance, walls between said sheets dividing the 
space therebetween into a plurality of chambers, 
one chamber being in communication with each 
slot, and having a dimension transverse to said 
slot substantially equal to a quarter of the Oper 
ating wavelength, and means coupled to at least 
one edge of each of Said slots for energizing 
said antenna, with radio frequency energy, said 
last means including a concentric transmission 
line having its outer shell connected from an 
edge of one slot to the adjacent edge of the next 
slot and its inner conductor connected between 
the remaining edges of said slots. 

18. An antenna, including a conductive sheet 
having a plurality of pairs of parallel slots there 
in, the spacing between said slots being a half 
of the operating Wavelength, and means for SO 
energizing said sheet between said: slots with 
radio frequency energy that the instantaneous 
current direction between each pair of slots is 
in the same direction. 

19. An antenna including a conductive sheet 
having a plurality of pairs of parallel slots there 
in, the spacing between said slots being a half 
of the operating Wavelength, and means for Con 
necting a source of push-pull radio frequency 
energy to opposite edges of each pair of adjacent 
parallel slots. 

20. An antenna including a conductive sheet 
having an aperture therein, means forming a 
conductive walled cavity back of said aperture 
and radiator means within said aperture and in 
the plane of Said conductive sheet. 

O 

10 
21. An antenna including a conductive sheet 

having an aperture therein, means forming a 
conductive Walled cavity back of said aperture 
and radiator means within said aperture and in 
the plane of said conductive sheet, said means 
including a dipole. 

22. An antenna including a conductive sheet 
having an aperture therein, means forming a 
conductive walled cavity back of said aperture 
and radiator means within said aperture, said 
radiator means including a conductive plate over 
Said aperture and Spaced from a pair of opposing 
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sides of Said aperture to form a pair of parallel 
slots, Said slots being spaced apart a distance 
Substantially equal to one-half of the operating 
Wavelength and means for applying radio fre 
Sey energy to at least One free edge of said 
plate. 

23. An antenna, including a conductive sheet 
having an aperture therein, means forming a 
conductive Walled cavity back of said aperture 
and radiator means within said aperture, said 
radiator means including a conductive plate over 
Said aperture, and Spaced from a pair of oppos 
ing sides of Said aperture to form a pair of par 
allel slots, said slots being spaced apart a dis 
tance substantially equal to one-half of the oper 
ating Wavelength and means for applying radio 
frequency energy to at least one free edge of 
said plate, the other edges of said plate being 
conductively continuous with said conductive 
sheet. 

24. An antenna including a conductive sheet 
having an aperture therein, one pair of opposing 
sides of Said aperture being spaced apart a dis 
tance of the order of one-half of the operating 
Wavelength, means forming a conductive walled 
cavity back of Said aperture and radiator means 
Within said aperture including a conductive plate 
Over Said aperture and Spaced from said sides 
which are Spaced one-half wavelength thus form 
ing a pair of free edges and means for applying 
Said radio frequency energy to at least one edge 
of Said plate, the other edges of said plate being 
conductively continuous with said sheet. 

25. An antenna including a conductive sheet 
having an aperture therein, one pair of opposing 
Sides of said aperture being spaced apart a dis 
tance of the order of one-half of the operating 
wavelength, means forming a conductive walled 
cavity back of Said aperture and radiator means 
Within said aperture including a conductive plate 
over said aperture and spaced from said sides 
Which are Spaced one-half Wavelength thus form 
ing a pair of free edges and means for applying 
Said radio frequency energy to at least one edge 
of said plate, the other edges of said plate being 
conductively continuous with said sheet, said 
sheet being curved in the direction along the 
length of said free edges. 

26. An antenna, including a conductive sheet 
having an aperture therein, one pair of opposing 
sides of Said aperture being spaced apart a dis 
tance of the Order of one-half of the operating 
Wavelength, means forming a conductive walled 
cavity back of Said aperture and radiator means 
Within Said aperture including a conductive plate 
Over Said aperture and spaced from said sides 
Which are Spaced one-half wavelength thus form 
ing a pair of free edges and means for applying 
Said radio frequency energy to at least one edge 
of Said plate, the other edges of said plate being 
conductively continuous with said sheet, said 
sheet being curved in the direction along the 



2,414,286 
1. 

length of said free edges to form the leading 
edge of an airplane wing. 

27. An antenna including a conductive sheet 
having an aperture therein, means forming a 
conductive walled cavity back of said aperture 
and radiator means within said aperture and 
in the plane of said conductive sheet, said means 
including a conductive plate over said aperture 
and spaced from a pair of opposing sides of said 
aperture to form a pair of parallel slots, said slots 
being spaced apart a distance substantially equal 
to one-half of the Operating wavelength, and 
means for applying radio frequency energy to at 
least one free edge of said plate. 

28. An antenna including a conductive sheet 
having an aperture therein, means forming a 
conductive walled cavity back of said aperture 
and radiator means within said aperture and 
in the plane of said conductive sheet, said means 
including a conductive plate over said aperture 
and spaced from a pair of opposing sides of Said 
aperture to form a pair of parallel slots, said slots 
being spaced apart a distance substantially equal 
to one-half of the operating wavelength, and 
means for applying radio frequency energy to 
at least one free edge of said plate, the other 
edges of said plate being electrically connected 
to said conductive sheet. 

2 
29. An antenna including a conductive sheet 

having an aperture therein, One pair of opposing 
sides of said aperture being spaced apart a dise 
tance of the Order of one-half of the operating 
wavelength, means forming a conductive walled 
cavity back of said aperture and radiator, means 

... within said aperture including a conductive plate 
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of said aperture, and spaced from two sides which 
are spaced one-half wavelength apart thus form 
ing a pair of free edges, and means for applying 
said radio frequency energy to at least. One of 
said edges, said plane being electrically connected 
to said conductive sheet. 

30. A short wave antenna including a conduc 
tive sheet having an aperture therein, said aper 
ture having a width of the order of one half of 
the operating wavelength and conductive radi 
ator means within said aperture and substan 
tially in the plane of said conductive sheet. 

31. A short wave antenna including a conduc 
tive sheet having an aperture therein, said aper 
ture having a width of the order of One half of 
the operating wavelength and conductive radi 
ator means within said aperture and substan 
tially in the plane of said conductive sheet, said 
radiator means including a half wave dipole. 


