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This invention is directed to a multiple band whip antenna (10) having a first conductor (12), a second conductor (30) having a socket
portion (26) at one end thereof, and disposed over an end of the first conductor (12). The socket portion (26) is electrically isolated from
the first conductor (12) by the dielectric member (22). In the assembled antenna, the first and second conductors (12, 30) extend along a

common axis.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CcG
CH
CI
CM
CN
Cu
CZ
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania ES Spain LS Lesotho SI Slovenia
Armenia FI Finland LT Lithuania SK Slovakia
Austria FR France LU Luxembourg SN Senegal
Australia GA Gabon LV Latvia Sz Swaziland
Azerbaijan GB United Kingdom MC Monaco ™D Chad

Bosnia and Herzegovina GE Georgia MD Republic of Moldova TG Togo
Barbados GH Ghana MG Madagascar TJ Tajikistan
Belgium GN Guinea MK The former Yugoslav ™ Turkmenistan
Burkina Faso GR Greece Republic of Macedonia TR Turkey
Bulgaria HU Hungary ML Mali TT Trinidad and Tobago
Benin IE Ireland MN Mongolia UA Ukraine
Brazil IL Israel MR Mauritania uG Uganda
Belarus IS Iceland MW Malawi us United States of America
Canada IT Ttaly MX Mexico Uz Uzbekistan
Central African Republic JP Japan NE Niger VN Viet Nam
Congo KE Kenya NL Netherlands YU Yugoslavia
Switzerland KG Kyrgyzstan NO Norway VAL Zimbabwe
Cdte d’Ivoire KP Democratic People’s NZ New Zealand

Cameroon Republic of Korea PL Poland

China KR Republic of Korea PT Portugal

Cuba KZ Kazakstan RO Romania

Czech Republic LC Saint Lucia RU Russian Federation

Germany LI Liechtenstein SD Sudan

Denmark LK Sri Lanka SE Sweden

Estonia LR Liberia SG Singapore




WO 98/48477 PCT/US98/07940

10

15

20

25

30

35

MULTIPLE BAND WHIP ANTENNA

This invention is directed to antennae and more
particularly to multiple band antennae.

The cellular communications industry including
cellular telephones and the like use a range of
frequencies between 800 and 900 megahertz (MHz).
Cellular telephones, paging devices, and the like
generally use a whip antenna that is tuned to provide
optimum performance in the above frequency range. With
the advent of personal communications services (PCS)
for providing services such as data transmission,
wireless voice mail, and the like, the FCC has -
established a center frequency of 1.92 gigahertz (GHz)
with a suitable band width, well known to one skilled in
the art. As the new PCS technology expands, there is a
need to provide devices that can receive and transmit
communications in both the 800-900 MHz and 1.92 GHz
frequency ranges. Cellular telephones and the like,
therefore, need to have antennae that will operate at
each of the two frequency ranges. One way to achieve
this is to provide two separate antennae. It is more
desirable and economical, however, to provide a single
antenna having at least dual band capability.

This invention is directed to a multiple band whip
antenna. For purposes of illustration, the embodiment
discussed is a dual band antenna. It is to be
understood that the invention is not limited to dual
band antennae. The multiple band whip antenna includes a
first conductor; at least one second conductor, the
second conductor having a socket portion at one end
thereof, the first and second conductors extending along
a common axis and the socket portion surrounding an end
of the first conductor; and a dielectric layer disposed
at least between the socket portion and the first
conductor such that the socket portion is electrically

isolated from the first conductor, defining a reactive
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element. In one embodiment, the dual band antenna has
first and second wires or conductors, a dielectric
sleeve disposed over an end of the first wire, a
conductive member disposed over the end of the
dielectric sleeve and a second wire directly
electrically connected to the conductive member. Each of
the first and second wires have selected lengths to
allow the antenna to resonate at the desired
frequencies. The dielectric sleeve extends along a
portion of the first wire. The conductive member
extends along a section of the dielectric sleeve and is
electrically isclated from the first wire by the
dielectric sleeve. The first wire portion, the
dielectric sleeve and the conductive member define a
reactive element in the antenna. In the assembled
antenna, the first and second wires extend along a
common axis.

In a further embodiment, the dual band antenna
includes a first conductor having at least a fully
insulated end and a second conductor having a conductive
member secured to and electrically connected to an
uninsulated end thereof defining a socket portion. 1In
another embodiment, an uninsulated end of a second
conductor is wound into a spiral to define a socket
portion which, in turn, is secured to an insulated end
of a first conductor.

The antennae formed in accordance with the
invention can be made to resonate or tuned to desired
frequencies by adjusting the dimensions of the various
components of the assembly.

Embodiments of the invention will now be described
by way of example with reference to the accompanying
drawings in which:

FIGURE 1 is an assembled view of an antenna made in
accordance with the present invention, with the outer

sheath shown in phantom.
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FIGURE 2 is an exploded view of the antenna of
Figure 1.

FIGURE 3 is a cross-sectional view taken along line
3-3 of Figure 1.

FIGURE 4 is a further embodiment of a multiple band
antenna made in accordance with the invention.

FIGURE 5 is another embodiment of a multiple band
antenna made in accordance with the invention in which
the wires are wound into a spiral, such as a helix.

FIGURE 6 is a fragmentary sectioned view of a
further embodiment of a dual band antenna in which one
of the conductors is an insulated wire and the other
conductor is an uninsulated wire secured together by a
conductive ferrule.

FIGURE 7 is a partially sectioned view of another
embodiment in which one of the conductors is an
insulated wire and the other conductor is an unsulated
wire having a spiral socket portion.

For purposes of illustration, the present invention
will be described in terms of a dual band antenna for a
cellular telephone. The antenna is also suitable for use
with paging devices, two-way hand-held and base unit
communication devices, GPS units, computer networking
systems, transponders and other like devices.

Referring now to Figures 1 through 3, a dual band
whip antenna 10 includes a first conductor or wire 12, a
dielectric sleeve 22, a conductive member 26, and a
second conductor or wire 30. The first wire 12 has a
first end 14 that is adapted for being secured by a
screw or other member 44 to an electrical article, such
as a cellular telephone (not shown). The second end 16
of wire 12 is disposed within a dielectric sleeve 22
that extends along a portion 18 of the first wire 12. A
conductive member 26, such as a ferrule or the like, is
disposed over the end 24 of the dielectric sleeve 22,
surrounding a portion of the sleeve including some of
the first wire 12. The conductive member 26 is
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electrically isolated from the first wire 12 by the
dielectric sleeve 22. The dielectric sleeve 22,
conductive member 26 and the first wire portion 16
disposed therein define a reactive element 20. The
antenna 10 further includes a second wire 30 having a
second selected length with a first end 32 directly
coupled to end 28 of the conductive member defining a
socket portion of the second wire. 26 and extending to a
second end 34. The first and second wires 12, 30 extend
along a common axis.

The upper and lower frequencies are defined by the
dependent interaction between the wires and the reactive
element. The antenna can be tuned by adjusting the
lengths of the wires, the diameters of the dielectric
sleeve and conductive member, the length of the
conductive member that extends over the dielectric
sleeve, and the length of the portion of the first wire
that is overlapped by the conductive member, thus
adjusting the reactance of the assembly. For example, a
dual band antenna was made from a first wire having a
diameter on the order of 0.76mm, an insulating sleeve
having an outer diameter of wup to 1.75mm and a
conductive member having an outer diameter of about 2.28
mm.

The antenna in this embodiment is assembled by
disposing the dielectric sleeve over one end of the
first wire 12, disposing the conductive member 26 over
the end of the sleeve 22 and the first wire contained
therein. The second wire 30 may be electrically
connected to the end of the conductive member either
before or after the member has been disposed over the
sleeve. The wires may be copper, stainless steel,
titanium or the like, as known in the art. The
dielectric sleeve may be made from materials, such as,
tetrafluoroethylene, polymethylpentene, polycarbonate or
the like, as known in the art. Suitable materials for

the conductive member include copper, brass or similar
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materials. If desired, antenna 10 may be covered with a
non-conductive sheath 40 made, for example, from
polyurethane, vinyl or similar materials.

Figure 4 illustrates a whip antenna 110 in which
three wires 112, 130, and 150 are interconnected by two
reactive elements 120, 120'. A sheath 140 and end cap
142 therefor are shown in phantom. The antenna 110 of
this embodiment can transmit and receive frequencies in
three bands. It can be tuned in the same manner
previously described.

Figure 5 illustrates a whip antenna 210 in which
the respective wires 212 and 230 are first wound into a
spiral structure and then joined together by the
reactive element 220. The first end 214 of first coil
212 extends substantially at right angles to the coil
and substantially along the center axis of the coil and
is secured in a mounting screw or other member 244 for
attaching the antenna 210 to an electrical article, not
shown. The second end portion 217 at the opposite end
of the coil extends substantially at right angles to the
coil and substantially along the center axis of the coil
with end 216 thereof disposed within reactive element
220. The first end portion 233 at the one end of the
coil 230 extends substantially at right angles to the
coil and substantially along the center axis of the coil

and is electrically connected to the conductive member
226. The second end portion 235 is at the opposite end
of the coil. Reactive element 220 is made in the same
manner as element 20, with a conductive member 226
electrically connected to an end of the second coiled
member defining a socket portion. The socket portion is
dimensioned to be received over the dielectric sleeve
222. It is to be understood that additional reactive
elements and additional coiled wire portions may be
added to the antenna to increase the number of frequency
ranges the antenna may receive. Each subsequent socket

portions of additional wires is electrically connected
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the previous conductors or wires. It is to be also
understood that a multiple band antenna may include both
coiled and straight wires. An antenna using coiled wire
is shorter than a comparable antenna having straight
wires.

Figures 6 and 7 illustrate further embodiments 310,
410 in which at least an end of the respective first
conductors, 312, 412 is completely surrounded by
insulation 322, 422, respectively. The insulation may
be of the type known as a varnish coated magnet wire or
the like. 1In embodiment 310, conductive member 326 is
electrically connected and mechanically secured to an
uninsulated end of a second conductor 330, defining
reactive element 320. In embodiment 410, an uninsulated
end of second conductor 430 is formed as a coill defining
a socket portion, which, in turn, is secured over an
insulated end of first conductor 412 defining reactive
element 420.

The present invention provides a multiple band whip
antenna that is compact, easily tunable and cost
effective to manufacture. It is to be understood the
antenna of the present invention is suitable for use
with devices using other frequencies and that additional
dielectric sleeves, conductive members and wires may be
added to provide an antenna that may transmit and

receive multiple frequencies.
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WE CLAIM:
1. A multiple band whip antenna (10) comprising:

a first conductor (12);

at least one second conductor (30), said
second conductor (30) including a socket portion (26) at
one end thereof;

said first and second conductors (12,30)
extending along a common axis and said socket portion
(26) surrounding an end portion (18) of the first
conductor (12); and

a dielectric layer (22) disposed at least
between said socket portion (26) and said first
conductor (12) such that said socket portion (26) is
electrically isolated from said first conductor (12),
defining a reactive element (20).

2. The multiple band whip antenna (10) of claim 1
wherein said socket portion (26) is a conductive member
terminated to an end of said second conductor (30).

3. The multiple band whip antenna of claim 1
wherein said socket portion is a coiled portion of said
second conductor (430).

4. The multiple band whip antenna (10) of claim 1
wherein said dielectric layer (22) is a sleeve disposed
over an end (18) of said first conductor (12).

5. The multiple band whip antenna of claim 1
wherein said dielectric layer (322) is an insulative
coating disposed over at least an end of said first
conductor (312).

6. The multiple band whip antenna of claim 1
further including an other dielectric sleeve disposed
over a second end of said second wire and extending
along a portion of said second wire;

a conductive member disposed over an end
of said dielectric sleeve and extending along a section

of said sleeve, said conductive member being

electrically isolated from said second wire by said
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dielectric sleeve, said sleeve and conductive member
defining an other reactive element (120'); and
at least a third conductors (150) having

a third electrically coupled to and extending from an
end of said other conductive member such that said
second and third conductors (130,150) extend along a
common axis.

7. The multiple band antenna of claim (1,5,0or 6)
wherein at least one of said conductors is coiled.
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