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This invention relates generally to electrical
apparatus and more particularly to a broad band
sleeved stub antenna.

The conventional gquarter-wave stub anienna
utilizing a grounded sleeve is a relatively narrow
band antenna, since the large impedance varia-
tions of the antenna with respect to frequency
cause impedance mismatches resulting In stand-
ing waves on the feeder line.

It is an object of the present inventicn to pro=-
vide a stub antenna which will operate effectively
over a wide range of frequencies.

More specifically, it is an object of the present
invention to provide a broad band sleeved stub
antenna whose impedance is relatively constant
aver g wide range of operating frequencies, there-
by preventing standing waves resulting from im-
pedance mismatches.

An antenng having these characteristics is ob-
tained by using a sleeved stub and by impedance
compensation introduced by series inductance
and lumped capacitance of elements forming a
part of the antenna.

Other objects, features and advantages of this
invention wil]l suggest themselves to those skilled
in the art and will become apparent from the
following description of the invention taken in
connection with the accompanying drawing in
which:

Fig, 1 is a cross-sectional view of an antenna
embodying the principles of this invention;

Fig. 2 is a sectional view of Fig. 1 taken st 2—2;
and

g, 8 is a sectional view of Fig. 1 taken at 3—3.

Referring now to Fig. 1, a broad band, sleeved
stub antenns is shown. A c¢oaxial transmission
line having an inner conductor I8 and an outer
conductor {{ has about it a sleeve 2, connected
to a ground plane {9, and where the outer con-
ductor 11 terminates, this outer conductor 1 is
made integral with sleeve 2.

Tnner conductor {9 is connected to a stub I3
which is of a different diameter, and the transi-
tion from inner conductor 9 to stub I3 is ac-
complished by a short taper. Stub {3 terminates
in a bafile {4 which joins stub {3 to a sheath I83.

The antenna may be physically divided into
two major portions, sleeved portion 1§ and
sheathed portion 17. The outside surface of
these two portions form the radiating elements
and each of elements 16 and i1 is approximately
an eighth-wavelength long corresponding to the
low point of the operating irequency band.

Fig. 2 shows In cross-section the location of
sleeve 12 with respect to inner conductor 10 and
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sheath |I5.
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outer conductor {1, and Fig. 3 shows In cross-sec-
tion the location of stub 13 within sheath 13,

The device shown in the drawing is a broad
band sleeved stub antenna particularly adapted
for use in aireraft, employing lumped capacitance
and g series inductance such that the impedance
compensation introduced by this series induct-
ance and lumped capacitance makes possible a
lower standing wave ratio over a wider frequency
band than it is possible to obtain without the use
of such impedance compensation. | |

The feed-point impedance of this antenna 1is
determined by the relative lengths and the dia~
metrical dimensions of the two major portions,
sleeved portion §6 and sheathed portion {71, The
value of series inductance inserted in the antenna
system is determined by the diameter and length
of stub [2 and by the position of bafile 14 in
The lumped capacitance associated
with this antenna is a function of the separation
of sleeved portion 18§ and sheathed portion 17 and
the surface area of the parallel plates at that
place. The place at which this capacitive action
occurs is generally designated by the number (8.

Thug it is seen that in a sleeved stub antenna,
constructed substantially as described, the series
inductance built into the sheathed portion and
the lumped capacitance existing between the ends
of the sleeve portion and the sheathed stub por-
tion are so adjusted that the feed-point imped-
ance resulting from the combination of the im-
pedance of the antenna radiating surfaces and
the reactance of the series inductance and the
lumped capacitance is relatively constant over &
wide range of operating frequencies, thereby per-
mitting the operation of the antenna over a wide
range of frequencies. |

While there has been here described one em-
bodiment of the present invention, it will be
manifest to those skilled in the art that various
changes and modifications may be made therein.
It is therefore aimed in the appended claims to
cover all such changes and modifications ag fall
within the true spirit and scope of the invention.

What is claimed is:

1. A broad band sleeved stub antenna com-
prising a coaxial transmission line having an
inner conductor and an outer conductor, a
erounded sleeve about and connected to said
outer conductor at one end, an extension of
said inner conductor of said coaxial f{rans-
mission line beyond said one end of sald
outer conductor, a bafile connected to said ex-

tension of =aid inner conductor, and a sheath
connected to said bafille, said sheath 'inclosing
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sald baflle and said extension of said inner con-
ductor, the outer surfaces of said sheath and
sleeve providing antenna radiating surfaces, por-

tions of said sleeve being adjacent and parallel
to portions of said sheath to provide lumped

capacitance, said bafile and said extension of said
inner conductor and said sheath being dimen-
sioned to provide series inductance in combina-
tion with the impedance of the antenng radiat-
ing surfaces and said capacitance to cause the
impedance of said antenna to remain substan-
tially constant over the entire overating fre-
quency band.

2. A broad band sleeved stub antenna com-
prising a coaxial transmission line having an in-
ner conductor and an outer conductor, a ground-
ed sleeve about and connected to one end oi
sald outer conductor, a sheathed stub includ-
ing an inner conductor and an outer conductor,
sald inner conductor of said sheathed stub be-
ing connected to said inner conductnr of sald
transmission line, said sleeve and sa&d cuter con-
ductor of said sheathed stub ha.vmg adjacent and
palallel portions providing a capacitance that
compensates for the change in impedance of said
antenna with operating frequency.

3. A broad band anwenna comprising a coaxial
transntission line having an inner conductor aml
an outer conductor, a sleeve about and connected
to said outer conductm for pr oviding one 1&(:11&1:—
ing surface, an extension of said inner conductor,

a sheath about sald extension for providing =z
sec_on_d radiating surface, said sheath and sleeve
being mounted adjacent one another to provide
capacitive coupling therebetween, said sheath
and said extension being dimensioned to provide
an Inductance in series with the capacitance of
sald coupling and the 1mpedance of said transmis-
sion line,

4. The antenna of claim 3, wherein said sleeve

and said sheath have a length that is substan-
tially one-eighth of a wavelength at the op-
erating frequency of said antenna.

9, The antenna of claim 1, wherein said inner
conductor and its extension have different di-
ameters and are. joined by a tapered conductor.

6. An antenna having a broad band frequency
response, comprising a ccaxial transmission line
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having an inner and an outer conductor, a sleeve
having one end grounded and its other end con-
nected to said outer conductor, said sleeve be-
ing axlally disposed about said coaxial line, a
stub conductor having one end connected to said
inner conductor fo form an extension there-
of, and a sheath axially disposed ahout said stub
conductor and having one short circuited end,
the other end thereof being paralle! to said
other end of said sleeve to form a capacitor
therewith, said stub conductor and sheath
being so dimensioned as to form an inductance
which together with said capacitor will cause
said antenna to have a substantially constant
impedance cver the frequency band of said
antenna.

7. The antenna of claim 6, further including a
baflle connecting the other end of said stub con-
ductor to said sheath.

8. The anfenna of claim 7, wherein said stub
conducter and said inner conductor have dif-
ferent diameters and are interconnected by a
tapered conductor.

9. The antenna of claim 8, wherein said sheath
and said sleeve respectively have lengths of sub-
stantially one-eighth of a wavelength at the
antenna operating frequency.

10. The antenna of claim 9, wherein said sheath
and said sleeve have a teardrop, cross-sectional
cutline.
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