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The invention herein described 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. 
The present invention relates to antenna structures and 

more particularly to a slot type antenna both for obtain 
ing eliicient radiation over a large range of frequencies 
and for having a radiation resistance that is easily matched 
with a given transmission line. 
Antennas of the folded slot type and of the dumbbell 

loaded type are individually known and disclosed in U.S. 
Patents No. 2,751,589 and No. 2,507,528, respectively. 
However, the present invention involves a combination 
of both dumbbell loading and folding of a slot type an 
tenna to result in a single novel antenna having character 
istics of both being operable to radiate efficiently over 
a large range of frequencies and having a radiation re 
sistance that is easily matched with a transmission line. 
A mere rectangular slot is twice as long as the present 
loaded folded slot at resonance and has a bandwidth less 
than the loaded folded slot. The dumbbell loaded slot 
has a bandwidth much less than that of a load folded 
slot of the present invention. The present invention is 
also related to copending application, Serial No. 18,453, 
filed March 29, 1960, now Patent No. 3,022,505. 

It is an object of the invention to provide a single 
novel slot antenna for radiating efficiently over a large 
range of frequencies and having a radiation resistance 
that is easily matched. 
Another object of the invention is to provide a novel 

slot antenna that is both dumbbell loaded and folded, and 
will operate with a resonant length of less than a quarter 
Wavelength. 
A further object of the invention is to provide a loaded 

folëlfcd slot antenna having a half power bandwidth of 
60 n. 

Other objects and many of the attendant advantages 
of this invention will become readily appreciated as the 
same becomes better understood by reference to the fol 
lowing detailed description when considered in connection 
with the accompanying drawings wherein: 
The figure of drawing illustrates an embodiment of the 

dumbbell-loaded folded antenna of the present invention. 
Referring to the drawing, a rectangular slot 10 having 

large circular holes 12 and 13 at the ends thereof forms 
a dumbbell shaped slot antenna. The antenna is excited 
by applying electromagnetic energy, from a feed line, 
across the rectangular slot 10, called the driven slot, at 
points 1S and 16. Another slot 18 cut parallel to driven 
slot 10 and extending between the dumbbell holes 12 and 
13 is the folded slot. This dumbbell loaded folded slot can 
be cut in any metal sheet or in any metal surface having 
a dielectric support and fed by a transmission line, or 
1t can be cut in the metal wall of a waveguide or any 
transmission line having dielectric supported walls. Also, 
dielectric material 19 may fill the slots for support in the 
plane of a metal wall or sheet. 
The present loaded folded slot antenna will operate 

with a resonant length of less than a quarter wavelength, 
and a half power bandwidth of 60%. An important ad 
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vantage of this antenna is the selectivity of the resonant 
radiation resistance which can be varied from 30 to 300 
ohms, for example, by changing the width of folded 
slot 18. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described. 
What is claimed is: 
1. A slot antenna for radiating efficiently over a large 

range of frequencies and having an easily matched radia 
tion resistance comprising a substantially fiat metal sur 
face having a rectangular slot cut therein, a circular aper 
ture in said metal surface at each end of said slot having a 
diameter greater than the width of said slot, a second slot 
cut in said metal surface parallel to said rectangular slot 
and extending between said circular apertures, Ifeeding 
conductors connected to said antenna at feed points on 
opposite sides of said rectangular slot, the resonant radia 
tion of the antenna being varied by changing the width 
of said second slot. 

2. In a waveguide, a broadband slot antenna comprising 
an elongated slo-t having circular apertures at each end 
thereof to form a dumbbell shaped slot, a second slot 
parallel to said elongated slot, the resonant radiation 
resistance of the antenna being varied by changing the 
width of said second slot. 

3. A slot lantenna having a resonant length of less than 
a quarter wavelength and a half power bandwidth of 
60% comprising a transmission line having dielectric sup 
ported Walls, a rectangular slot cut in a wall of said trans 
mission line, circular apertures at each end of said rectan 
gular slot to form a dumbbell shaped slot, a second slot 
cut in said transmission line parallel to said rectangular 
slot and extending between said circular apertures, the 
resonant radiation of the antenna being varied by chang 
ing the width of said second slot. 

4. In a metal wall, a slot antenna for radiating effi 
ciently over a large range of frequencies and having an 
easily matched radiation resistance comprising a driven 
slot having circular apertures at each end thereof to form 
a dumbbell shaped slot, a second slot parallel to said 
driven slot and extending between said circular apertures, 
dielectric material filling said slot in the plane of the metal 
wall for supporting the strip of wall formed by the two 
slots, the resonant radiation of the antenna being Varied 
by changing the width of said second slot. 

5. In a transmission line having a thin metal surface 
over dielectric material walls, a slot antenna comprising 
a dumbbell shaped slot formed by removing the thin metal 
surface from the transmission line wall, a second slot ex 
tending between the ends of said dumbbell shaped slot 
and parallel to the longitudinal axis thereof, the resonant 
radiation of the antenna being Varied by changing the 
width of said second slot. 
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