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The present invention is a division of prior 
application Serial Number 448,743, ?led June 
.27, 1942, now U. S. Patent 2,414,266, issued J anu 

- ary 14, 1947. 
j object of the present invention is the pro 
vision of a broad band broadcast antenna. 
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 secondary lobes. 

Still another object of'the present invention 
. is the provision of a simple rugged antenna struc 
ture. 

Still a further object of the present invention 
is the provision of a simple antenna structure 
which has no fragile projections which may be 
adversely aiiected by air ?ow thereabout or by 
weather conditions. 
The foregoing objects and others which may 

appear from the following detailed description are 
attained by providing an antenna structure in 
cluding a number of elongated quarter wave deep 
slots or pockets extending inwardly from a 
curved conductive sheet. The slots or pockets 
,may have lengths of from one half to one operat 
ing wavelength and are preferably arranged par 
allel to one another spaced one half wavelength 
apart. The pockets are energized in an in-phase 
relationship. For broadcast purposes the curva 
ture of the conductive sheet is complete, thatis, 
it is in the form of a hollow conductive cylinder 
with the pockets extending inwardly.‘ 
The present invention will be more fully under 

stood by reference to the following detailed de 
scription which is accompanied by a drawing in 
which: 

Figure 1 illustrates in an elevational view the 
application of the principles of the present inven 
tion to a broadcast antenna, while 
Figure 2 is a transverse section view of Figure 

1 taken along lines 2, 2; 
Figures 3 and 4 illustrate in transverse section 

a modi?cation of the present invention particu 
larly adapted for directional service, and 
Figure 5 is a directivity pattern of the antenna 

shown in Figures 3 and 4. 
The embodiment of the present invention 

shown in Figure 1 is particularly adapted for the 
broadcast transmission of short wave radiant 
energy. Its operation may be clearly understood 
by considering it to be constituted of a group 
of separate antennas stacked vertically one above 
the other to form an array. Each of the anten 
nas of the array consist of a number of slots in 
conductive sheet 13 such as those identi?ed in 
Figure 2 as 80, 8|, 82, 83, 84 and 85, each of the 
slots being spaced from the next a distance equal 
to a half of the operating wavelength. The slots 
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' antenna structure such as shown in Figure 3 may 
.be provided. 
istructure 93 may be considered to be the nose of 
,_the body of a multi-engine airplane; It is here 

50 
- symmetrically arranged about a center line are 

2 . 

may haveea length of from one half to one wave 
length. Each of the slots 80 to85 is closed on 
the inner side of the conductive sheet 13 by 
pockets 36 to 9| inclusive, each pocket or cavity 
having a depth equal to one quarter of the oper 
ating wavelength. The sheet 13 in which slots 
80 to 85 are out is bent about a vertical axis of 
symmetry to form a cylinder. Thus there is ob 
tained a simple sturdy structure electrically at 
ground potential and thoroughly protected 
against wind, weather and lightning damage. 
The structure is particularly adapted for instal 
lation at the top of a tall building or tower such 
as that indicated by reference character 15. The 
antenna is energized by a plurality of trans 
mission lines, only one of which, TL4, is shown 
in-Figure 2, the others being omitted in the in 
terest of clarity. The outer conductor of trans 
mission line T114 is connected to one side wall 
of pocket 9| with the central conductor passing 
across slot 85 and connected to its opposite edge. 
All 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 for 
matching purposes may be obtained by adjust 
ment of the distance away from the slot at which 
the transmission lines are connected across the ' ~ 
respective cavities. 
In certain types of installation of radio direc 

tion ?nding 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 
?ight of the plane and which overlap to con 
siderable extent along the axis. This may be 
done with separate antennas or with a single 
antenna array alternately energized in two dif 
ferent ways. This effect may be obtained by 
utilizing the principles set forth in the prior ap 
plication, Serial Number_448,743, ?led June 27, 
1942, issued January 14, 1947, as U. S. Patent 
2,414,266 or as set forth with regard to Figures 
1 and 2 of the present application. Thus, an 

The curved conductive metallic 

shown. as though in horizontal cross section. 

vertically disposed slots 94, 95, 96 and 91 spaced 
a half wave apart. ‘The slots are closed within 

_ the body of the airplane by pockets I04, I05, I06 
55 

_ wavelength. 

and I?leach having a depth equal to a quarter 

Now, ifthis antenna structure is unsym 
lmpetrically energized such asby transmission 



. ducer equipment 

2,573,461 
' 3 

line TL4, a directivity pattern is obtained with its 
maximum to the right of the axis of symmetry 
around the ?gure. Energizati-on of the structure 
through transmission line TLs results in a second 
directivity pattern which is the mirror image 
with the ?rst having its maximum at the left of 
the axis of symmetry. Suitable transducer equip 
ment alternately connected to transmission ‘lines 
TL4 and TLs may thus be used to determine 
accurately the true direction of the axis of sym 
metry of the structure. If desired, the-directivity . 
pattern of the antenna may be sharpened some 
what by providing parasitic ‘half wave radiators 
I20 symmetrically disposed about the axis of 
symmetry of the antenna. They may be closely 
adjacent as shown in Figure 3, or more widely 
spaced so as to be bisected by the center lines of 
"slots 95 and 96 'as shown in Figure v4. Curve N0 
of Figure 5 illustrates the directivity pattern of 
‘the antenna shown in Figure 3 as energized by \ 
transmission line 'Z‘Li ‘while curve H5 shows the . 
'directivity pattern of ‘the antenna of Figure 4 ’ 
similarly energized. 

‘For the sake of convenience the foregoing 
‘description has been predicated on the assump- - 
v-tion that the antennas of the present invention 
are to be used for transmissionof radiant energy" 
‘waves. It is to be clearly understood, however, 
that by connecting suitable receiving equipment 
‘to the transmission lines associated with the 30 
antennas reception of radiant energy waves may , 
be accomplished. 
What is-claimed is: 
1. An antenna including a curved conductive 

sheet having a number of parallel slots therein, 
said slots ‘being spaced apart a distance equal to 
,a'hailf the operating wavelength, said slots being 
closed on one side by pockets having a depth 
equal to one .quarter of the operating wavelength 
.and means for connecting said antenna to trans 

includi-ng a two conductor 
transmission .line having one conductor con 
nected to one side wall of at least one of said 
pockets and the other conductor passing through 
said pocket transverse to said slot and con 
nected to theother wall :of said pocket. 

2. An antenna including a curved conductive 
. sheet having a number of parallel slots therein, 
said slots being spaced apart a distance equal to 
:3 half the operating wavelength, said slots being 
parallel to the axis of curvature of said sheet, 
said slots ,being closed on one side by pockets 
having a depth equal vto one quarter of the oper 
ating wavelength and means for connecting said 
antenna to transducer equipment including a 

_7 two conductor transmission line having one con 
ductor connected .to one side wall of at least one 
of said pockets and the other conductor passing 
through said pocket transverse to said slot and 
connected to the other wall of said pocket. 

3. _An antenna including a curved conductive 
"sheet having a number of parallel slots therein, 
said slots being spaced apart a distance equal to 
a. half the operating wavelength and having a 
length of substantially one wavelength, said slots 
being parallel to the axis of curvature of said 
sheet, said slots being closed on one side by pock 
ets having a depth equal to one quarter of the 
operating wavelength and means for connecting 
said antenna to transducer equipment including 
a two conductor transmission line having one 
conductor connected to one side wall of at least 
one of said pockets and the other conductor pass 
ing through said pocket transverse to said slot 
and connected to the other wall of said pocket. 

‘ 4. An antenna including a hollow conductive 

40 

45 

60 

65 

70 

75 

4 
cylinder having a number of parallel slots there 
in, said slots being spaced apart a distance equal 
to a half the operating wavelength, said slots 
being closed on one side by pockets having a depth 
equal to one quarter of the operating wavelength, 
and means for connecting said antenna to trans 
ducer equipment including a two conductor 
transmission line having one conductor con— 
nected to one side wall of at least one of said 
pockets and the other conductor passing through 
said pocket transverse to said slot and connected 
to the other wall of said pocket. 

5. An antenna including a hollow conductive 
cylinder having a number of parallel slots there 
in, said slots being spaced apart a distance equal 
to a half the operating wavelength, said slots 
being closed on one side by pockets having a 
depth equal to one quarter of the operating wave 
length, and means for connecting said antenna 
to transducer equipment including a two con 
ductor transmission line having one conductor 
connected to one side wall of at least one-of said 
pockets and the other conductor passing through 
said pocket transverse to said slots and connected 
to the other wall of said pocket, said slots being 
arranged in a number of separate bands about 
said cylinder, all of said slots being energized in 
an in-phase relationship. 

6. An antenna including a hollow conductive 
cylinder having a number of parallel slots therein, 
said slots being spaced apart a distance'equal to 
a half the operating wavelength and having a 
length of substantially one wavelength‘said slots 
being parallel to the axis of said cylinder, said 
slots being closed on the interior of ‘said cylinder 
by pockets having a depth equal to one quarter 
of the operating wavelength and means for con 
necting said antenna to transducer equipment 
including a two conductor transmission ‘line hav 
ing one conductor connected to one side wall of 
at least one of said pockets and the other con 
ductor passing through said pocket transverse to 
said slot and connected to the other wall of said 
pocket. ' 

7. An antenna including a hollow conductive 
cylinder having a number of parallel slots there 
in, said slots being spaced apart a distance equal 
to a half the operating wavelength and having 
a length of substantially one wavelength, said 
slots being parallel to the axis of- said cylinder, 
said slots ‘being closed on the interior of said cyl~ 
inder by pockets having a depth equal toone 
quarter of the operating wavelength and? means 
for connecting said antenna to transducer equip 
ment including a two’ conductor transmission line 
having one conductor connected to one side wall 
of at least one of said pockets and the other con 
ductor passing through said pocket transverse to 
said slot and connected to‘ the other wall of said 
pocket, said slots being arranged in a number of 
separate bands about said cylinder, all of said 
slots being energized in an in-phase relationship. 

8. An antenna including a curved conductive 
sheet having a number of parallel slots therein, 
said slots being spaced apart a distance equal to 
a half the operating wavelength, said slots being 
closed on one side by pockets having a depth 
equal to one quarter of the operating wavelength 
and parasitically energized directors operatively 
associated with some of said slots. ‘ 

9. An antenna including a curved conductive 
sheet having a number of parallel slots therein, 
said slots being spaced apart a distance equal to 
a half the operating wavelength, said slots ‘being 
closed on one side by pockets having a depth equal 
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to one quarter of the operating wavelength and 
means for connecting said antenna to transducer 
equipment including a two conductor transmis 
sion line having one conductor connected to one 
side wall of at least one of said pockets and the 
other conductor passing through said pocket 
transverse to said slots and connected to the 
other Wall of said pocket and parasitically ener 
gized directors operatively associated with some 
of said slots. 

10. An antenna including a curved conductive 
sheet having a number of parallel slots therein, 
said slots being spaced apart a distance equal to 
a half the operating wavelength, said slots being 
parallel to the axis of curvature of said sheet, 
said slots being closed on one side by pockets 
having a depth equal to one quarter of the oper 
ating wavelength and means for connecting said 
antenna to transducer equipment including a two 
conductor transmission line having one conduc 
tor connected to one side wall of at least one 
of said pockets and the other conductor passing 
through said pocket transverse to said slot and 
connected to the other wall of said pocket and 
parasitically energized directors located trans 
verse to and across some of said slots. 

11. An antenna including a hollow conductive 
cylinder having a number of parallel elongated 
slots therein, said slots being arranged longitudi 
nally of the axis of said cylinder and spaced apart 
a distance equal to a half the operating ‘wave 
length, and means for connecting said antenna 
to transducer equipment including a two conduc 
tor transmission line having one conductor con 
nected to one side of at least one of said slots 
and the other conductor connected to the other 
side of said slot. 

12. An antenna including a hollow conductive 
cylinder having a number of parallel elongated 
slots therein, said slots arranged longitudinally 
of the axis of said cylinder and being spaced apart 
a distance equal to a half the operating wave 
length, and means for connecting said antenna 
to transducer equipment including a two con 
ductor transmission line having one conductor 
connected to one side of at least one of said slots 
and the other conductor connected to the other 
side of said slot, said slots being arranged in a 
number of separate bands about said cylinder, all 
of said slots being energized in an in-phase rela 
tionship. 

13. A broadcast antenna including a vertical 
conductive cylinder grounded at its base and hav 
ing a circular cross section and having an elon 
gated slot arranged vertically therein, said slot 
being closed at each end thereof, and a two con 
ductor transmission line connected to opposite 
sides of said slot for energizing said antenna. 

14. A broadcast antenna including a vertical 
conductive cylinder grounded at its base and hav 
ing a circular cross section and having an elon 
gated slot arranged vertically therein, said slot 
being closed at each end thereof and having a 
length between one half to one wavelength at the 
operating frequency, and a two conductor trans 
mission line connected to opposite sides of said 
slot for energizing said antenna. ' 

15. A broadcast antenna including a vertical 
conductive cylinder, said cylinder having a circu 
lar cross section and having a number of narrow 
elongated slots therein, said slots each being ar 
ranged longitudinally of the axis of said cylinder 
and having a length lying between one half to one 
wavelength at the operating frequency and means 
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for coupling a two conductor transmission line in 
cophasal relationship to opposite sides of each of 
said slots for energizing said antenna. . 

16. A broadcast antenna including a conduc 
tive cylinder having a circular cross section and 
having a number of elongated slots therein, said 
slots being arranged longitudinally of the axis 
of said cylinder, and means for coupling a two 
conductor transmission line in cophasal relation 
ship to opposite sides of each of said slots for 
energizing said antenna. 

17. A short wave broadcast antenna system 
comprising a vertical metallic cylinder having a 
circular cross section, said cylinder being ground 
ed at its lower end, three vertical, vertically 
aligned slots in said cylinder, each of said slots 
having a length substantially one-half to one 
wave length long at the desired operating fre 
quency, a two conductor transmission line con 
nected across said slots for exciting said antenna 
system whereby radiation takes place from the 
surface of said grounded cylinder by virtue of 
currents ?owing in the surface of said cylinder 
in directions substantially at right angles to the 
length dimensions of said slots. _ i 

18. An antenna including a hollow conductive 
cylinder having a number of parallel elongated 
slots arranged therein, said slots being arranged 
longitudinally of the axis of said cylinder and 
spaced apart a distance substantially equal to 
half of the operating wavelength, and conduc 
tive means individual to each of said slots con 
necting the edges of said slots to individual con 
ductors of a two-conductor transmission line 
leading to transducer equipment. 

19. An antenna comprising a vertical cylindri 
cal metallic structure having a circular cross 
section, said structure having a plurality of ver 
tical slots aligned vertically therein, the base of 
said structure being grounded, each of said slots 
having a length between one half and one operat 
ing wavelength, and conductive means individual 
to each of said slots connecting opposing edges 
of said slots individually to the conductors of a 
two-conductive transmission line leading to 
transducer equipment. 

20. A short wave broadcast antenna compris 
ing a metal cylinder grounded at its lower end 
and having a circular cross-section, said cylin 
der having a plurality of vertically separated slots 
therein, each of said slots having a length be 
tween one half and one operating wavelength, 
and conductive means individual to said slots to 
connect opposing edges of said slots individually 
to the conductors of a two-conductor coaxial 
transmission line. 
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