1w CE00749R ANTENNA ASSEMBLY FOR RADI O CI RCUME AND
VETHOD THEREFOR Background of the Invention: 5 The present invention
- relates generally to antenna assenblies and, nore particularly, to an
antenna assenbly, and an associ ated nethod, for a portable radi o operable
to transmit or receive, or both transrit and receive, hi gh- fr‘éﬁﬁ@'ﬁ%?l?

nodul at ed signals. 10 A comrunl cat | on at a
m nimum of a transmtter ANTENNA ASPEM eFé%n%@a c&?@ﬁansm ssion

channel . A conmuni cati on signal 'ANIDME‘IH(DM‘HBREF@R transm ssion
channel, thereafter to be received by the receiver. A radio conmunication

systemis a comuni cation systemin 15 whi ch the transm ssion channel

conprises a radi (Bai:kggmm(tharlnvbnﬁbnr ein the radi o frequency channel is
defined by a yange of frequencies of the electromagnetic frequency
spectrum A transmitter operative in a radi o comunication system converts
t he comuni cati on si gridie present imaemmrt reldtesngenerallyrto antennbl assemblies

e cot o o S5 AP, S ARt bRt sy il L1
upon the radi o fmeethede{orca portable gadlo operable to transmit or receive, or both
transmit and receive, high-frequency, modulated signals.

10 A communication system is comprised, at a minimum, of a
transmitter and a receiver interconnected by a transmission channel.
A communication signal is transmitted upon the transmission

-channel, thereafter to be received by the receiver.

A radio communication system is a communication system in

15  which the transmission channel comprises a radio frequency channel

* wherein the radio frequency channel is defined by a range of
frequencies of the electromagnetic frequency spectrum. A transmitter
operative in a radio communication system converts the
communication signal to be transmitted into a form suitable for

20  transmission thereof upon the radio frequency channel.

Conversion of the communication signal into the form suitable
for the transmission thereof upon the radio frequency channel is
effectuated by a process referred to as modulation. In such a process,
the communication signal is impressed upon an electromagnetic

25  wave. The electromagnetic wave is commonlji referred to as a "carrier
signal.” The resultant signal, once modulated by the communication
signal, is referred to as a modulated carrier signal, or, more simply, a
modulated signal. The transmitter includes circuitry operative to
perform such a modulation process.

30 Because the modulated signal may be transmitted through free
space over large distances, radio communication systems are widely
utilized to effectuate communication between a transmitter and a
remotely-positioned receiver.
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effectuated by a pr'ocess referred to as nodul ation. In such a process, the
conwruni cation signal is inpressed upon an el ectrorragnetic 25 wave. The

el ectromagnetic wave is comonly referred to as a "carrier signal." The
resul tant signal, once nodul ated by the comszml cation signal, is referred
to as a nodul at ed carrier signal, or, nore Sinply, a nodul at ed signal. The

transmtter includes circuitry operatlve to performsuch a nodul ation

process. 30 Be dhesreceiner raf e OW%sﬁt&ﬁBMﬁ@deFﬁWGﬁgh
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circuitry an og S$§ a?ft operative in a manner reverse with that of, the
circuitry of ‘PA and is operative to performa process referred
to as 5 dem)dul at i oiNuisereus noduldtddatamtierasighals mayrie simultaheously
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frequency channels defined upon the electromagnetic frequency
spectrum. Regulatory bodies have divided portions of the
10  electromagnetic frequency spectrum into fréquency bands and have
regulated transmission of the modulated signals upon various ones of
the frequency bands. The frequency bands are further divided into
channels, and such channels form the radio frequency channels of a
radio communication system. It is of course to be understood that
15  separate channels may be defined over a single range of frequencies
when signals are transmitted in a discontinuous manner, such as, e.g.,
in a time division multiple access (TDMA) communication scheme.
A two-way radio communication system is a radio
communication system, similar to the radio communication system
20 above-described, but which permits both transmission of a modulated
signai from a location and reception at such location of a modulated
signal. Each location of such a two-way communication system
contains both a transmitter and a receiver. The transmitter and the
receiver positioned together at the single location typically comprise a
25  unit referred to as a radio transceiver or, more simply, a transceiver.
A cellular communication system is one type of two-way radio
communication system and, when operative, communication is
permitted with a radio transceiver positioned at any location within a
geographic area encompassed by the cellular communication system.
30 A cellular communication system is created by positioning a
plurality of fixed-site radio transceivers, referred to as base stations, at
spaced-apart locations throughout a geographic area. The base stations
are connected to a conventional, wireline, telephonic network.
Associated with each base station of the plurality of base stations is a
35  portion of the geographic area encompassed by the cellular



frequéhcy channel s defined upon the el ectromagnetic frequency spectrum
Regul at ory bodi es have divided portions of the 10 el ectromagnetic
frequency spectruminto frequency bands and have regul ated transm ssion of
t he nodul ated signals upon vari ous ones of fhe frequency bands. The
frequency bands are further divided into channels, and such channel's form
the radio frequency channel s of a radio communication system It is of
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system base station, and modulated signals generated by the base station are
transmitted to the radiotelephone, thereby to effectuate two-way
communication therebetween. (A signal received by a base station is
then transmitted to a desired location of a conventional, wireline
15  network by conventional telephony techniques. And, signals
generated at a location of the wireline network are transmitted to a
base station by conventional telephony techniques, thereafter to be
transmitted to the radiotelephone by the base station.)
Certain designs of radio transceivers operable in cellular
20 communication systems, as well as other radio communication
systems, are of dimensions permitting their carriage by a user. Such
portable radio transceivers are typically comprised of telephonic
handsets which are somewhat analogous in appearance with
telephonic handsets of conventional, telephonic apparatus. Namely,
25 such portable transceivers include speaker portions and microphone
portions supported in the handsets at spaced distances permitting a
user thereof simultaneously to listen to signals transmitted to the
transceiver and to generate signals therefrom.
The transceiver circuitry of a portable transceiver is housed
30  within a transceiver housing body defining the dimensions of the
handset and, typically, a single antenna is coupled to such transceiver
drcuitry. The antenna typically extends at a height (i.e., elevation)
beyond the transceiver housing body to permit emanation of
modulated signals generated during operation of the radio transceiver
35 and to permit reception of modulated signals transmitted thereto.




30 * A cellular communi cation systemis created by positioning a

plurality of fixed-site radio transceivers, referred to as base stations,
at spaced-apart |ocations throughout a geographic area. The base stations
are connected to a conventional, wreline, telephonic network. Associated
Wi th each base station of the plurality of %ase stations is a 35 portion

of the geographic area enconpassed by the cellular - 3- communi cation
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) 10  any direction therebetween, relative to the remote site.
For best reception, such antennas are further usually of lengths
substantially corresponding to fractional wavelengths of signals to be
 received by, or transmitted from, the antenna. More particularly, the
lengths of such antennas are typically of either one-half or one-quarter
15  wavelengths of such signals.
With respect to cellular communication systems, existing
systems are operable in a frequency band having frequencies in the -
upper-hundreds of Megahertz. For instance, in the United States, a
frequency band comprised of selected radio frequency channels
20 between 800 Megahertz and 900 Megahertz are assigned for use by
cellular communications systems. The magnitudes of one-half and
one-quarter wavelengths of signals transmitted at such frequencies are
of lengths of approximately seventeen and nine centimeters,
respectively (or approximately seven and three inches, respectively).
25 A one-half wavelength antenna of such a length extending
beyond a portable radio transceiver housing body also extends a
distance beyond the body of a user when the user positions the
transceiver for operation thereof. Hence, shadowing caused by the
body of a user does not significantly interfere with transmission or
30  reception of signals by such an antenna which extends beyond the
transceiver housing body by a distance approaching —configuring the
antenna in the form of the helix somewhat reduces the height at
which the antenna so-formed extends beyond the housing body--
seventeen centimeters (or seven inches). (The term shadowing is used
35  to describe absorption or reflection of modulated signals by an object,




comrunitation therebetween. (A signal received by a base station is then
transmtted to a desired | ocation of a conventional, wireline 15 network
by conventional tel ephony techniques. And, signals generated at a | ocation
of the wireline network are transmtted to a base station by conventi onal

t el ephony techni ques, thereafter to be trafsrMitted to the radiotel ephone by
the base station.) Certain designs of radio transceivers operable in
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At such increased frequencies, the lengths of one-half and one-
quarter wavelength antennas forming portions of radio transceivers
operable at such increased frequencies are of lengths less than one-half

15  of the lengths of corresponding antennas of lengths of one-half and
one-quarter wavelengths operable in radio transceivers of the existing,
cellular communication systems. (For instance, an antenna of a length
of a one-half wavelength of a 1.8 Gigahertz signal is of a length of
approximately eight and one third centimeters or three and one

20  quarter inches.) Antennas of such lengths extending beyond radio
transceiver bodies do not extend for distances great enough to avoid
significant shadowing effects by the body of a user when operating a
radio transceiver to transmit or to receive modulated signals of such
frequencies.

25 What is needed, therefore, is an antenna assembly for a radio
transceiver operable to transmit or to receive signals at such increased
frequencies which may be positioned to extend beyond the radio
transceiver a distance great enough so that shadowing does not
significantly affect operation of the radio.



35 arrd to permt reception of nodulated signals transmtted thereto. -4
- sThe antenna utilized for such a portable radio transceiver is usually
designed to forma nondirectional antenna as the user of the portable-radio
transcei ver may position the transceiver in aInDst any orientation relative
to a renote site (in a cellular comuni cat 7 8n system such renote site
conprises a base station) to which, or fronlmhlch, nodul at ed signals are
transmtted duriSamonanyof dhednventiont anscei ver: That is to say, the user
of the portable radio transceiver may operate the transcei ver when the

“transceiver is positigned in either a direc di rected avvals/(eé)r a, -
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frequencies in ttherebeyond a dxstance great enough so that shadowmg causedqb
user does not significantly affect operation of the radio.
10 The present invention yet further provides a radiotelephone
having an antenna assembly which may be positioned to extend
beyond a transceiver housing body a distance great enough so that
shadowing caused by a user thereof does not significantly affect
operation of the transceiver.
15 The present invention yet further provides a method for
positioning a nondirectional antenna beyond a radio housing body
having radio circuitry housed therewithin.
The present invention includes further advantages and features,
the details of which will become more readily apparent when reading
20 the detailed description of the preferred embodiments hereinbelow.
In accordance with the present invention, an antenna assembly,
and associated method, for a radio having radio circuitry housed
within a radio housing body is disclosed. A whip has a proximal side
portion and a distal side portion and is positionable to permit
25  extension of at least the distal side portion thereof beyond the radio
housing body. A first antenna portion is positioned at the distal side
portion of the whip and is positionable in unison with the whip. And,
a second antenna portion has at least a first side section thereof
positioned at the whip and is coupled to the first antenna portion. A
30  second side section of the second antenna portion is coupled to the
radio circuitry housed within the radio housing body, thereby to
couple the first antenna portion with the radio circuitry.




upper --hundr eds of Megahertz. For instance, in the United States, a
frequency band conprised of selected radio frequency channels 20 between
800 Megahertz and 900 Megahertz are assigned for use by cellular
comuni cati ons systens. The magni tudes of onpe-half and one-quarter

wavel engths of signals transmtted at such'?requencies are of |engths of
approxi mately seventeen and nine centineters, respectively (or

approxi mat el y seBdef Bedaﬁ%eﬂdfrthhékgwinggectivel y). 25 A one- hal f
wavel engt h antenna of such a | ength extending beyond a portable radio
transcei ver housi ng body al so extends a di stance beyond the body of a user
when the user positi cHae presentdnventionwilbbe dettenunslersipadevhengaagkin
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FIG. 3 is an perspective view of a radiotelephone of a preferred
10 embodiment of the present invention which incorporates the antenna
assembly of the preceding figures as a portion thereof;
FIG. 4 is a view of the radio transceiver of FIG. 3 positioned
proximate to a user during operation thereof; and
FIG. 5 is a logical flow diagram listing the method steps of the
15 method of a preferred embodiment of the present invention.

Description of the Preferred Embodiments:

As mentioned hereinabove, portable radio transceivers are
20  typically comprised of radio transceiver circuitry housed within a radio
transceiver body and an antenna structure, coupled to the radio
transceiver circuitry, which extends beyond the radio transceiver body.
The antenna structures of such radio transceivers are typically of
lengths substantially corresponding to fractional wavelengths, such as
25  one-half wavelengths, of the modulated signals to be transmitted and
received by the radio transceivers. And, such antenna structures
extend to heights beyond the transceiver bodies of the radio
transceivers approaching such lengths. (As noted previously, when an.
antenna is configured in the form of a helix, its height is somewhat
30 less than a when the antenna is configured of a straight length of wire.)
Radiotelephones comprising the radio transceivers operative in
most existing, cellular communication systems are operative to
transmit and to receive modulated signals of frequencies between 800



usual I'y positioned proximate to an antenna, which prevents desired
reception by the antenna or transmssion to a renote site, of a nodul ated
signal. Wen an antenna, here an antenna affixed to a radio transceiver, is
positioned proximate to an individual, the i ndi vi dual causes shadow ng,
the effect of which interferes with signal'ﬁfopagation to and fromthe
antenna.) New y-proposed radi o communi cation systens are to be operable at
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the face of the user.) As the antenna extends beyond the

radiotelephone by a length approaching seventeen centimeters,

shadowing effects caused by the user normally do not significantly

impair operation of the radiotelephone.

15 However, as also mentioned hereinabove, newly-proposed
communication systems are to be operative in the frequency range of
1.8 Gigahertz. Fractional wavelength antennas of lengths of one-half
wavelengths of radio transceivers operable at such frequencies are of
lengths of approximately eight and one third centimeters (or three and

20 one quarter inches).

When a user of a radiotelephone operable at such an increased
frequency fully extends a one-half wavelength antenna beyond the
housing of the radiotelephone, the antenna extends beyond the
housing only by a length approaching the length defined by the

25  fractional (one-half) wavelength of the increased-frequency at which
the radiotelephone is operable. Hence, the antenna is significantly
more likely to be susceptible to the effects of shadowing caused by a
user when the radiotelephone is positioned proximate to the user
during operation thereof.

30 Turning now first to the isolational view of FIG. 1, the antenna
assembly, referred to generally by reference numeral 100, of a preferred
embodiment of the present invention which is operable at the high
frequencies of operation (including, for example, the just-mentioned
1.8 Gigahertz frequency) is shown. Antenna assembly 100 overcomes

35  the problems associated with existing art antennas when the



radi o “transceiver to transmt or to receive nodul ated signals of such
frequenci es. 25 What is needed, therefore, is an antenna assenbly
for a radio transceiver operable to transnit or to receive signals at such
i ncreased frequenci es which may be positiorbed to extend beyond the radio
transcei ver a distance great enough so that” shadow ng does not
significantly affect operation of the radio. -6- Summary of the

Invention: The padicselephones of svhichdherantenngs form pardignsdre,consiudied o
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whi ch may be poshereated to extend beyond a transceiver housing body a
di stance great enougr}\x?t%n}lgaatssembly 100 comprises' a nonconductive whip 106
which functions here as a support member and, more generally, as a
positioning member. Whip 106 is formed of a longitudinally-
10  extending rod member formed of a thermoplastic material having a
distal side portion 112 formed of a top portion of whip 106 and
proximal side portion 118 formed of a bottom portion of whip 106.
While in common parlance, a simple, monopole antenna formed,
typically, of a metallic tube is oftentimes referred to as an "antenna
15  whip," the term whip here shall refer to the nonconductive rod about
which helical windirgs are supported.

A first antenna portion formed of helical winding 124 is
wrapped about distal side portion 112 of whip 106. Helical winding
124, in the preferred embodiment, is of an electrical length

20  substantially corresponding to lengths of one-half the wavelengths of
signals of frequencies corresponding to the frequencies at which a radio
transceiver of which antenna assembly 100 is to form a portion is
operable. The first antenna portion is formed of the helical winding
primarily for production reasons as a wire may be easily wrapped about

25  whip 106.

A second antenna portion of antenna assembly 100 comprises a
first side section and a second side section. The first side section of the
second antenna portion is formed of helical winding 130. Helical
winding 130 is wound about proximal side portion 118 of whip 106.

30 The first side section of the second antenna portion of assembly 100 is

also formed of the helical winding primarily for production reasons.
Similar to helical winding 124, in the preferred embodiment, helical
winding 130 is also of an electrical length substantially corresponding



shadowi ng caused by a user thereof does not significantly affect operation
ofs the transceiver. 15 The present invention yet further provides a
nmet hod for positioning a nondirectional antenna beyond a radi o housing body
having radio circuitry housed therewi thin. The present invention includes
further advantages and features, the det a|11.~,° of which will becone nore
readi |l y apparent when readi ng 20 the detail ed descrlptlon of the preferred
enbodi nent s her eiorlenjgths of onedxadfrﬂwmvalengthme signads of freguencies  an
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portion with t hed&%%do cap hiéthbey 142. A bottom end portion of helical winding 136
) 10  is coupled to transceiver dircuitry of the radio transceiver (not shown
in the figure) of which antenna assembly 100 forms a portion.

In the preferred embodiment, helical winding 136 is of an
electrical length, together with cap member 142 substantially
corresponding to lengths of one-quarter the wavelengths of signals of

15 frequencies corresponding to the frequencies at which the transceiver
of which antenna assembly 100 is to form a portion is operable. At
such a length, helical winding 136 is of a feedpoint impedance of
approximately fifty ohms. Such fifty ohm impedance matches the
standard, characteristic impedance of most, conventional electronic

20  circuitry.

Aperture 154 is also formed to extend through domed, cap
member 142 and is of a diameter permitting insertion of
nonconductive whip 106 therethrough.

Assembly 100 further includes sleeve member 160. While, for

25  purposes of illustration, only a portion of sleeve member 160 is shown
in the figure, such portion being positioned at distal side portion 112 of
whip 106, in the preferred embodiment, sleeve member 160 extends
along substantially the entire length of the longitudinally-extending
rod member comprising whip 106. Sleeve member 160 is operative to

30 provide a protective covering overtop windings 124 and 130.

The outside diameter of sleeve member 160 is of a magnitude

substantially corresponding to an inside diameter of aperture 154.

Aperture 154 thereby forms a supportive bushing which permits

translation of nonconductive whip 106 in the direction of, and in the
35  direction reverse to that of, arrow 164. As helical windings 124 and 130



-7- Brief Description of the Drawings: The present invention wll be better
under st ood when read in light of the acconpanying drawings in which: 5

FIG 1 is an isolational view of the antenna assenbly of a preferred

enbodi nent of the present invention; FIG 2_.is a partial block, partial
schemati c di agram of the antenna assenbl y dt-FIGc 1 positioned to extend
beyond a radio transceiver; FIG 3 is an perspective view of a
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enbodi ment of H}Hgﬁresen ention. Description of the“Preferred
Enbodi nent s:° ?&%ﬁ%@ﬂ&%&?@ HONS: t abl e radio transceivers are 20

typically conprised Ghowatlin hatdnsrl vepreseritedi by yeferersaednturiepan106’) i3di o
ranscel ver Dok S SO RLEHBL G P At Rl b SRS v
structures of sulitectiatiindicated byi arrow 360 Sudh pasitioroshall hereinafter be
referred to as a retracted antenna position, as contrasted to the primary
10  illustration of the figure which shall hereinafter be referred to as the
extended antenna position.

Helical windings 124 and 130 supported about opposing side
portions of nonconductive whip 106 are separated by gap 170, indicated
by the arrow shown in the figure. Helical windings 124 and 130 are

15  thereby capacitively coupled theretogether with the magnitude of the
capacitive coupling, at least in part, determined by the length of gap
170.

Helical winding 130 of the first side section of the second

antenna portion of antenna assembly 100 and domed cap member 142
20  of the second side section of the second antenna por'tion of antenna

assembly 100 are thereby also capacitively coupled theretogether as

sleeve member 160, which extends along the length of the

longitudinally-extending rod comprising whip 106, covers helical

winding 130 and thereby physically separates domed cap member 142
25  and helical winding 130.

Because of such couplings, helical winding 124 is electrically
coupled to radio circuitry (not shown in the figure) which is connected
to the bottom end portion of helical winding 136. Helical windings 130
and 136 and domed, cap member 142 thereby together function to

3  couple helical winding 124 to the radio circuitry of the transceiver of
which antenna assembly 100 forms a portion, while permitting
positioning of helical winding 124 at the distal side portion 112 of whip
106.



| engt Hs substantially corresponding to fractional wavel engt hs, such as 25
one- hal f wavel engths, of the nodul ated signals to be transmtted and
received by the radi o transceivers. And, such antenna structures extend to
hei ghts beyond the transceiver bodi es of EHE radi o transceivers approachi ng
such lengths. (As noted previously, when a antenna is configured in the
formof a helix, itsﬁ%ﬁt ht is sonewhat 30 |ess than a when the antenna is

configured of a strai lis apartia}l leCkeP?ﬂldcﬁCbﬁmaéwhbagammfmtenng t he
e
radio transcei V%@Wmo \SBoWwh fIPRbIAOSin FIG. $. h&igﬁat eg Fl naI s er

systems are operative'to transmi. and to receiyve
f%lequenm es bet #BRWSFenna assem Wb&hspmecteﬂnméhéaéwtr@nsmvehna

structures of | eiieﬁhﬁy 076 ovltichas &w&a@i&%m&@y Potidnal78

| engt hs of proxi mat. el y sevent een .ce nmeters (or seven'inches). en a
use? of sucﬁpo ?r BeBite GHGRETY, ROTHEN 482ant enna of a 5 |ength of the
one- hal f wavel ength Hdlic;l winhdings 124¢130)tareh 236 eindhdoined, tag imémbephape

ti oned
Lo o 5 el o s S, W B TIPS o,
anal ogous to potAnd ngfngosnoaedano@@tsme asrangementads shewspimothe appar at us
during operati Ofolational view of FIG. 1. Helical windings 124 and 130 are
N 10  capacitively coupled, indicated by capacitor 172 in FIG. 2, due to the
physical separation between the windings 124 and 130. Helical
winding 130 and domed, cap member 142 are also capacitively coupled
~ theretogether, indicated by capacitor 174 in FIG. 2 due to the physical
separation between the two elements 130 and 142 of a magnitude
15  corresponding to the thickness of sleeve member 160. As, in the
preferred embodiment, helical winding 136 and domed, cap member
142 are electrically connected theretogether, no gap separates winding
136 and cap member 142. The bottom end portion of helical winding
- 136 is electrically connected to the circuitry of radio transceiver 176,
20 here shown to be comprised of receiver circuitry portion 178 and
transmitter circuitry portion 182 by way of line 186. Windings 130 and
136, and cap member 142 together function to couple remotely-
posiﬁoned winding 124 to the circuitry of radio transceiver 176.
As also mentioned previously, helical windings 124 and 130 are,
25 in the preferred embodiment, of lengths substantially corresponding to
lengths of one-half the wavelengths of signals of frequencies
corresponding to the frequencies at which radio transceiver 176 is
operable. And, in the preferred embodiment, helical winding 136
together with cap member 142 is of a length substantially
30  corresponding to lengths of one-quarter the wavelengths of the signals
of frequencies corresponding to the frequencies at which radio
" transceiver 176 is opérable. Because of such relative lengths, windings
124 and 130 are of high impedance values, and helical winding 136 is of




10 thereof by a user, the portable radiotel ephone is positioned al ongside
the face of the user.) As the antenna extends beyond the radi otel ephone by
a length approaching seventeen centineters, shadow ng effects caused by the
user nornally do not significantly inpair operation of the radiotel ephone.
15 - However, as al so nentioned herei ndbove, new y-proposed
connunication"syﬁtens are to.be operative in the frequency range of 1.8

G gahertz. Fracithgdgedpaintimpadange of approsmately fifty ohmsrfavhighs again,

wavel engt hs of rragiche the #ipledhée BP PANIR) Rascefet 76, BieRny esiirfedlo

| engt hs of appr qupgghéﬁfl ht,qu ope thugggge timefers (of three and 20

one quarter incH& cleTishic Imppeqancg e operable at such an

It v bt bkt s aheta, |

ESUZI PgnSI htgﬁp?@%ﬁ%ﬁ&‘i@%@?’?ﬁ&%ﬁ& FoMle Winding 1" r&ﬁ‘?‘&ﬂﬂ?ﬂ(aﬂe- hal T)

wavel ength of t HeansceivendZ6; slpdqagnchlr.emaylihelBQUSﬁMjde in etk@hone is bl

Lo the of fects S BBy ot Apliente Ko ifffafics, S aehdas T BE

posi ti oned proxiSHRsEtuted; ife anether mbed &y ashortened; halfowave |

ol orred Lo, genaral Lp poca o BTN AEitel ayeleng B aREaR GiRARET
100°"ora L}és-tl\{an-one-quarter wav engtﬁ stub or wmdemg.

When radio transceiver 176 is operative at frequencies of
approximately 1.8 Gigahertz, windings 124 and 130 of the lengths of the
one-half wavelengths, are approximately eight and one third
centimeters (three and one quarter inches) in length, respectively.

15 And, winding 136 is of a length of approximately four and one quarter
centimeters (one and five eighths inches). Because windings 124 and
130 are positioned in tandem, a top end of helical winding 124 extends
close to seventeen centimeters (six and one half inches) beyond a
bottom end portion of helical winding 130.

20 Turning next to the isometric view of FIG. 3, a radiotelephone,
referred to generally by reference numeral 290, of a preferred
embodiment of the present invention is shown. Radiotelephone 290
includes an antenna assembly, here referred to by reference numeral
300 as a portion thereof. Antenna assembly 300 corresponds to

25  antenna assembly 100 of the preceding figures. Radio circuitry
corresponding to radio transceiver circuitry 174 of the preceding figure,
is housed within radiotelephone housing body 304 to be supported
therewithin. Antenna assembly 300, shown in the extended antenna
position, extends beyond a top surface of radiotelephone housing body

30  304. When operative to receive signals of wavelengths corresponding
to frequencies of approximately 1.8 Gigahertz, and when antenna
assembly 300 is positioned in the extended antenna position, antenna
assembly 300 extends beyond a top surface of radiotelephone housing
body 304 by a distance of approximately seventeen centimeters (six and

35  one half inches).



enbodi‘nent of the present invention which is operable at the high
freequenci es of operation (including, for exanple, the just-nentioned 1.8
G gahertz frequency) is shown. Antenna assenbly 100 overcones 35 the
probl ens associated with existing art ant enpas when t he -9-

radi ot el ephones of which the antennas form gortions are constructed to be
operabl e at the increased frequencies. Substantial portions of an active

portion of antenna asSURERE nesbtaHlG.b radictelephone 29006 BlCa Hisyagaina radi o
L onace, ve, o shotObes, ak sucmupabuge gl negin e o
tl(r)gni(r)nngf: ggsoa %‘8%58%%%&%@%@%&3‘%%%% PosUIgning ‘?sﬁ"ag suppor t Y
nmenber and, nor eadiotelephbpe dsring ratiom ithgreokMRositioded ag GAustratedt, med of
mat or al hai ng BeIET B "R BRI 1A et TRRERETO bie
106 and proxi naradiotelepbone 220arel alsortocdspeakainto radiotelephone 290. whi p 106.
L b 0TI P2 B Mo AR ol KA SRl
, 24 in the preceding figures) is positioned at a distal side portion of a
longitudinally-extending rod forming a portion of antenna assembly
10 300, which extends a distance approaching almost seventeen
centimeters (six and one half inches) beyond a top surface of
radiotelephone housing body 304, at least a portion of antenna
assembly 300 is likely not to suffer the effects of shadowing caused by
user 395. Accordingly, use of antenna assembly 300 permits
15 advantageous use of radiotelephone 290 even when the
radiotelephone is operative at frequencies of approximately 1.8
Gigahertz. As the winding forming the first antenna portion of

antenna assembly 300 forms a nondirectional antenna which is

coupled to transceiver circuitry housed within radiotelephone housing

20  body 304, user 395 may be positioned in any orientation relative to a
remote site and signals generated by radiotelephone 290 or transmitted
thereto, are transmitted or received by antenna assembly 300.

Turning finally now to the logical flow diagram of FIG.5, the
method steps of the method, referred to generally by reference

25  numeral 500, of a preferred embodiment of the present invention are
listed. Method 500 is operative to position an antenna beyond a radio
housing body having radio circuitry housed therewithin while
permitting operative engagement of the nondirectional antenna with
the radio circuitry.

30 First, and as indicated by block 506, a whip having a proximal
side portion and a distal side portion is supported at the radio housing
body. At least the distal side portion of the whip extends beyond the
radio housing body.

Next, and as indicated by block 512, the antenna is supported at

35  the distal side portion of the whip.



15 whip," the termwhip here shall refer to the nonconductive rod about
whi ch helical w ndings are supported. A first antenna portion fornmed of
hel-ical wi nding 124 is wapped about distal side portion 112 of whip 106.
Hel'i cal wi nding 124, in the preferred enbodinent, is of an electrical

| ength 20 substantially corresponding to I’&gt hs of .one-half the

wavel engt hs of signals of frequencies corresponding to the frequencies at
whi ch a radi o transceNext, aﬂdm:ndlcaadebmbloakééﬂbaﬁrsmimesemﬂofma

portion i s oner abh@nndouplisls @88 GoRAE ahiindP shPbORRIY: A ARL! C2

wi nding primarily tor uction reasons. as ‘apped
about 25 whip 106. Eﬁ?i%ﬂa aﬁtledwat%bylhmdbﬁ%rqmadaﬁzé@ﬁacb}oqoéthe
conprises a firsintehda cwplexors apled &6&1&@%&1&&:&@&9 Pi&usé_ﬂewfthfﬁ thei de
section of t e se q?anten Jthlon I S forg 8 I \gf,lndla"gﬂ 130.

Hel i cal wi nd eAYERRA 1S LheTEDY SouP, 8fadid p 106.
30 The first mdncm&gttmmmplettlhereh;&:ﬁmiammana pperative a@igapearerit with00 is

al so forned of t ding primarily for production reasons.
Simlar to helical 'w n%%ﬁ%u%ﬁ in the preferred enbodi nent, helical

winding 130 i s al so oWhile thepresenslinvemtioh hasHxsenndesdribed: in conpeciong

with the preferred embodiments shown in the various figures, it is to

10 be understood that other similar embodiments may be used and
modifications and additions may be made to the described
embodiments for performing the same function of the present
invention without deviating therefrom. Therefore, the present
invention should not be limited to any single embodiment, but rather

15 construed in breadth and scope in accordance with the recitation of the
appended claims.



-10- to tengths—of one-half the wavel engths of signals of frequencies
corrresp juenci es at which a radio transceiver of which
assenbl :ﬂ Eﬂﬂij!@' j' portlon i s operable. The second side section of
second ernn antenna 5 assemﬁ y 100 is formed of helical

wi ndi ng 136 which is coupled to helical 8. ng 130 by way of

el ectrically-con uctlve doned, cap nenber 142. A top end portion of

hel i cal w ndi ng xt ends through aperture 148 and is sol dered, or

ot herwi se connected, to doned, cap nenber 142. A bottom end portion of

hel i cal w ndi ng 6 :LO] LS aqupl ed to transceiver circuitry of the radio
transcei ver (not @%figure) of which antenna assenbly 100 forms a

portion. In the preferred enbodi nent, helical winding 136 is of an

el ectrical 5}ength together with cap member 142 substantially corresponding
to I engths of one-quarter the wavel engths of signals of 15 frequencres
correspondi ng to the freqlenAnentennahssemblyeforraratiohavingradiv circaintyenna

assenmbly 100 i sph@s r eﬁ@ﬂ(' t el i cal

wi nding 136 is OP &? épo Qrgpir}ri‘lpegg%@g %arlé‘xrlt:“qig?(s] %{E ‘tr‘]% Such
fifty ohm i npedSPBWPIi¥iNghes t he standard, characteristic i rrpedance of nost,
conventional electronic 20 circuitry. Aperture 154 is also fornmed to

ext end throl%gh dored, cap

a whip having a proximal side portion and a distal side
portion, said whip positionable to permit extension of at least the distal
side portion thereof beyond the radio housing body;

a first antenna portion positioned at the distal side portion
15 of the whip and positionable in unison therewith; and

a second antenna portion having at least a first side
section thereof positioned at the whip and coupled to the first antenna
portion and a second side section thereof coupled to the radio circuitry

20 housed within the radio housing body, thereby to couple the first
antenna portion, positionable to extend beyond the radio housing body,
with the radio circuitry.

2. The antenna assembly of claim 1 wherein said whip
25  comprises a nonconductive rod member translatable between an
extended position wherein at least the distal side portion thereof
~ extends beyond the radio housing body and a retracted position
wherein substantial portions of the rod is positioned within the radio
housing body.

3. The antenna assembly of claim 1 wherein said first
antenna portion comprises a helical winding.
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menb 42 and i s of a dianmeter permtting insertion of nonconductive whip
106 gwbﬁnm Hbrl enbly 100 further includes sleeve nenber 160. Wile,
for T sofys | lustration, only a portion of sleeve nenber 160 is
shown in the figure, such portion being positioned at distal side portion
112 of whip 106, in the preferred embodi neHt-, sl eeve nmenber 160 extends

al ong substantially the entire Il ength of the | ongi t udi nal | y-extendi ng rod
menber conprising whip 104. ThieeantennzabssmbBOof elaifpel athereirt saidfirspr ovi de a

protective covel,l on i d] s R | dj r of
sl eeve nenber 1%3%’5‘%%’3‘%\3”% ug%kﬂ&éét a%?égg? %;g?\ r%s%%%%?cﬁgéﬁ%ggﬁ

i nsi de di anet erling abfrequeneies ®f opapation pé the nadipecictuitriyoofvthearaglippor t i ve
bushi ng which permts translation of nonconductive whip 106 in the
direction of, and in the 35__direction reverse to that of, arrow 164. As
helical windings 124 and 2:3Fhe ardenna apseanblyobelaimst whezain theotirstwidei de
portions 112 argkcfidfofrthepeebnhd anyenred ?ufﬁcm i Gap#ifitelyedouled tonte Tast and
al so sl eeve nenher 160 re simlarly translatable in Unison with whip 106.
Whi p 106 nay al eﬂgapggﬁ{q’bned at locations between fully-retracted and 5
full y-extended antenna positions.

6. The antenna assembly of claim 1 wherein the first side
10  section of the second antenna portion comprises a helical winding.

- 7. The antenna assembly of claim 8 wherein the helical
winding comprising the first side section of the second antenna portion
is wound about the proximal side portion of the whip thereby to be

15  supported thereat.

8. The antenna assembly of claim 1 wherein said first side
section of the second antenna portion is of a length to comprise a high
impedance antenna line at frequencies of operation of the radio

20  circuitry of the radio.

9. The antenna assembly of claim 1 wherein said first side
section of the second antenna portion comprises a helical winding.

25 10. The antenna assembly of claim 11 wherein said first
side section and said second side section are capacitively coupled
theretogether.
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Shown ‘i n hatch, and represented by reference numeral 106', is the. position
of- the nonconductive whip when fully translated in the direction indicated
by- arrow 160. Such position shall hereinafter be referred to as a retracted
antenna position, as contrasted to the priggry 10 illustration of the
figure which shall hereinafter be referred o as the extended antenna
position. Helical w ndings 124 and 130 supported about opposing side
portions of nonconductiv E r EORIRADKA UIT ndi cat ed by
the arrow shown in the figure. Hgbngqugqugcngpnﬁagmggﬂ 130 are 15 t her eby
capacitively coupled theretogether wth the magnitude of the capacitive
coupling, at least in part, determ ned by the length of gap 170. Helical

wi nding 130 of the first side section.of the second antenna portion of
antenna assenbly 100 and doned cap nmenber 142 20 of the second side
section of the second antenna portion of antenna assenbly 100 are thereby

al so capaci ti veAbstraghbfthe Disobosuret her as sl eeve nenber 160, whi ch extends
along the length of the |ongitudinally-extending rod conprising whip 106,

covers helical wi nding 130 and thereby physically separates donmed ca
menber 142 25 and hé& neadirertiomalantepna pssembly,ind asspdiaied method.nirri cal

wi nding 124 is gligaid b ﬁéﬂa‘tﬂre%%@ﬁ%&@éﬁ&o stith @9lalt ‘freduiciesopn i n the
figure) mhlch i's_connec %
approximately 1.8 Gigahertz. A first antenna portion, formed of a one-
half wavelength, helical winding is supported at a distal side of a
nonconductive whip. A second antenna portion, comprised of a
helical winding supported at a proximal side of the nonconductive
whip, and a one-quarter wave helical winding, connected to radio
15  drcuitry of the radio transceiver, couples the first antenna portion to
the radio circuitry. Because the first antenna portion is positioned at a
distal side of the nonconductive whip, shadowing occurring as a result
of positioning the radio transceiver proximate to a user during
operation thereof is less likely to interfere with operation of the radio
20  transceiver.

FIG. 1 accompanies this abstract.



to the bottomend portion of helical w nding 136. Helical w ndings 130 and
136 and doned, cap nenber 142 thereby together function to 30 couple
helical winding 124 to the radio circuitry of the transceiver of which
antenna assenbly 100 fornms a portion, while permtting positioning of
helical wi nding 124 at the distal side portion 112 of whip 106. -12 -
FIG 2 is a partial block, partial schematic diagram of antenna assenbly
100, shown in isolation in FIG 1. Thg et of FIG 2 further shows antenna
assenbly 100 in connection with radi o transceiver circuitry 176 which is .
conprised of receiver circuitry portion 178 and 5 transmtter circuitry-
portion 182. Helical w ndings 124,130, and 136, and domed, cap nenber 142
are represented by blocks in the figure. Wndings 124 and 130 are

tandem y-positioned in the same arrangenent as shown in the isol ational
view of FIG 1. l.ical w ndings 124 and re 10 capacitively coupled,

i ndi cated by cap or 172 in FIG 2, d t o yhe physical separation

bet ween the wi ndings 124 and 130. Hel i calp A ing 130- 8@ doned, cap nenber
142 are also capacitively coupled i
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t heretoget her, indicated by capacitor 174 in FIG 2 due to the physical
separation between the two elenents 130 and 142 of a magnitude 15
corresponding to the thickness of sleeve nenber 160. As, in the preferred
enbodi ment, helical w nding 136 and doned, cap nenber 142 are electrically
connected theretogether, no gap separates w nding 136 and cap nenber 142.
The bottom end portion of helical wnding 136 is electrically connected to
the circuitry of radio transceiver 176, 20 here shown to be conprised of
receiver circuitry portion 178 and trgnsmtter.circuitry portion 182 by way
of line 186. Wndings 130 and 136,24 4§ap menber 142 together function to
couple renotely- positioned winding 124 to the circuitry of radio
transcei ver 176 SO | previ e €] | Calindiangs 124 and 130

are, 25 int substaglial y
correspondi ng gt hs| pf,asbangl s of
frequenci es dc whi chF i §ranscei ver 176
i s operabl e. eIicar_ﬁgﬁEi g 136 together
with cap ment Eoprespgnding to
I engt hs of on Zhe S oig equenci es
correspondi ng Lh rég! sé§ty§g 76 1S
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- 13- ‘the feedpoint inpedance of approximately fifty ohnms (which, again, .
mat ches the i npedance of radio transceiver 176, typically designed to be of
a characteristic inpedance of fifty ohns). It should be noted that, because
wi ndi ngs 130 and 136, and cap 5 menber 142 are operative to couple

‘Wi nding 124 to the circuitry of transceiver 176, such structure nmay be
substituted, in other enbodinents, by other elenents. For instance, such
structure may be substituted, in another engp?/mynt, by a shortened,
hal f -wave antenna wi nding, or a full one-quarfer wavel ength antenna

wi ndi ng, 10 or a | ess-than-one-quarter wavel ength stub or w nding. Wen
radi o transceiver 176 is operative at frequencies of approxinmately 1.8

G gahertz, wi ndings 124 and 130 of the lengths of the one-half wavel engths,
are approxi mately eight and one third centineters (three and one quarter
inches) in length, respectively. 15 And, wnding 136 is of a |length of
approximately four and one quarter centineters (one and five eighths

i nches). Because w ndings 124 and 130 are positioned in tandem a top end
of helical wi nding 124 extends close to By ent een centinmeters (six and one
hal f inches) beyond a bottomend porti off\& helical w nding 130.

\

300 -

304
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20 |« Turning next to the isonetric view of FIG 3, a radiotel ephone,
referred to generally by reference nuneral 290, of a preferred enbodi nent
of the present invention is shown. Radiotel ephone 290 includes an antenna
assenbly, here referred to by reference nunmeral 300 as a portion thereof.
Ant enna assenbly 300 corresponds to 25 antenna assenbly 100 of the
preceding figures. Radio circuitry coqf(ggﬁnding to radi o transceiver
circuitry 174 of the preceding figure, oused wi thin radiotel ephone
housi ng body 304 to be supported therewithin. Antenna assenbly 300, shown
I n the extended antenna position, extends beyond a top surface of

r adi ot el ephone housi ng body 30 304. \Wen operative to receive signals of
wavel engt hs correspondi ng to frequencies of approximtely 1.8 G gahertz,
and when antenna assenbly 300 is positioned in the extended antenna
position, antenna assenbly 300 extends beyond a top surface of

r adi ot el ephone housi ng body 304 by a di stance of approxi mately seventeen
centineters (six and 35 one half inches). - 14 - Turning next to FIG
4, radiotel ephone 290 of FIG 3 is again shown, but, here, radiotel ephone
290 is positioned al ongside the face of

395

FIG.4 i

laced




. o L Uayys7-
.user 395, corresponding to the conventional positioning of the M%z'

r adi ot el ephone during operation thereof. Positioned as illustrated, 5

user 395 is able sinmultaneously to listen to signals transmtted to the
radi ot el ephone 290 and al so to speak into radiotel ephone 290. Because the
first antenna portion (conprised of helical winding 124 in the preceding
figures) is positioned at a distal side portion of a

| ongi tudi nal | y-extending rod formng a portion of anténna asséibly 10 300,
whi ch extends a di stance approachi ng al nbst seventeen centineters (six and
one half inches) beyond a top surface of fagli otel ephone housi ng body 304,
at least a portion of antenna assenbly 300 is I'ikely not to suffer the

ef fects of shadow ng caused by user 395. Accordingly, use of antenna
assenbly 300 permts 15 advantageous use of radiotel ephone 290 even when

t he radi ot el ephone is operative at frequencies of approximately 1.8

G gahertz. As theygpnding formng the fi p % enna portion of antenna
assenbly 300 forns—a nondirectional anteRpaw ch is coupled to transceiver
circuitry housed wi thi-n radiotel ephone hoﬁ.l‘h 20 -=¢95 04, user 395 may
be positioned in any orientation reIativ:@oI% renote site and signals

gener ated by radi ot el ephone 290 or trans Pwt | thereto, are transmtted or

recei ved by antenna assenbly 300. Turningigejb now-tff# t he | ogi cal fl ow
di agram-gf—f-G-—rH Thgd stgps of the flhod, -referred to generally by
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25 *nuneral 500, of a preferred enbodi nent of the present invention are

| i sted. Method 500 is operative to position an antenna beyond a radio
housi ng body having radio circuitry housed therewithin while permtting
operative engagenent of the nondirectional antenna with the radio
circuitry. 30 First, and as indicated by block 506, a whip having a
proxi mal si-de portion and a distal side portion is supported at the radio
housi ng body. At |east the distal side portion of the whip extends beyond
the radi o housi ng body. Next, and as indicated by block 512, the antenna is
supported at 35 the distal side portion of the whip. -15- Next, and as
i ndi cated by block 518,-a first side section of an antenna coupler is
coupl ed to the antenna supported a2 #hé whip. Finally, and as indicated by
bl ock 524, a second side section of the antenna coupler is coupled to the
radio circuitry housed within the 5 radio housing body. The antenna is
thereby coupled to the radio circuitry to couple thereby the antenna in
operative engagenent with the radio circuitry.

124 .
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Whi |l e the present invention has been described in connection with the
preferred enbodi nents shown in the various figures, it is.tolo be
understood that other simlar enbodi nents nmay be used and nodifications and
additions may be made to the described enbodi nents for perform ng the sane
function of the present invention wthout deviating therefrom Therefore,
the present invention should not be limted to any single enbodi nent, but
rather 15 construed in breadth and scope in accordance with the recitation
of the appended cl ai ns. -16- Caim3d . 5 A radio frequency conmunication
devi ce conprising: a housing body; 5 radio circuitry housed within

t he housi ng body; a whip novingly carried’éi t he housi ng body such that the
whi p noves between an extended and a retr{fW-d position, the whip having a
proxi mal end, to be positioned at the hou-\ g body when the whip is
supported thereon, and a distal end to be §~=ced fromthe housing body 10
when the whip is supported thereon, the pr Y-w;oand di stal ends being
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opposite ends of the whip, the whip projecting outwardly fromthe housing
body when the proximal end is supported thereon; a first antenna w ndi ng
nount ed on the whip and extending fromthe proximal end toward the distal
end and term nating at a |ocation between 15 the proxi mal and distal ends,
the first antenna w nding having a proximal end for coupling to the radio
circuitry within the housing body; and a second antenna w ndi ng nounted on
the whip and extending fromthe distal yegd toward the proxi mal-<end of the
whi p, the second antenna wi nding termnating at a | ocati on between the
proxi mal end and the distal 20 end,_the lengths of the first and second

wi ndi ngs such that ghe first and sechPdwi ndi ngs are capaC|L|ver coupl ed

but are not connect g, whereby the fir gs are carried on
the whip to nove wt

radio circuitry withi\n the housi ng en the whip
is extended to space when t he

of claim2 wherein thg : A Wi ndi ng conprlses a heli il. 4.
The conmmuni cati on devi\ i therein the first antenna



35 -winding is of a length substantially corresponding to |engths of

one- hal f wavel engt hs of signals of frequencies at which the radio circuitry
of the radio is operable. - 17- 5. The conmuni cation device of claiml
wherein the second antenna winding is of a length substantially
corresponding to | engths of one-half wavel engths of signals of frequencies
at which the radio circuitry of the radio is operable. 5 6. The

comuni cati on device according to claimi1, wherein the first antenna

wi nding is capacitively coupled to a conductor in the tel ephone housing
body, which conductor is coupled to the circuitry. 10 7. A radio

t el ephone, conprising: a radio housing body; radio circuitry housed within
a radi o housi ng body; and an ant ennaSagsénbly tonprising: a retractable
whi p supported in the radi o tel ephone housing 15 and having a proxim

end, to be positioned at the radi o housing body when the whip is supported
thereon, and a distal end to be spaced formthe

200
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SUPPORT AN ANTENNA AT A
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COUPLE A FIRST SIDE OF AN ANTENNA
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COUPLE A SECOND SIDE SECTION OF THE
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radi o housi ng body when.the . whip is supported thereon g Gleay
di stal ends being- opposite ends of the whi p, the i g roie(;t ng_ 'pu
fromthe—‘r/cl/o bod§g the proximal end is suppor® éd- ‘thereon; <

a first punt ed on the wh|1 add extendi ng fromthe pr‘o
end tovva serfd and term nating'af a | gcatien- bet ween t'he-
pr oxi mal di §t al ends, the first antenna w ndi ng havi ng a proximal- emd:d .....

for coupllngtothe circuitry within the radio t housi n and 25
a second antenna wi ndi ng nounted on theaﬁ'ﬂiﬁ and cxtcnﬂm %Eﬁﬁiig’l"he”m%t al

end toward the proximal end of the whip, the second antenna w ndi ng
bet ween t he nd.t.he distal end, the

term nating at alo
| engt hs of the fi rsl'g waqgmyﬁomnﬁgaﬁgﬁem&cqrngnqlpgst and second
wi ndi ngs are capacia hoaesingdmdyt ed but are not 30 connected, whereby the

first and gecond W\,\’,ﬁghﬂ&%'@r"’?ﬂs%éd %h%tﬁ&ﬁoﬁ@]h@ bto(agbe retracted and

extended wth the E led to the circuitry
“wi thin the housi ng &WhiR n‘@vmghecamedcnmgweahqusmg b@é&(ﬁmhvthaﬂthﬁ!gwhtp spaced

fromthe radi gnbgabeaveedfin @etédaedfart&a rmra@tbaﬁodsmdremw " Qggig@dé’w nd

effect of a user of .the radio te|le o te claim
7 wher ei n thg mpxlmalm;mg e p at the%ousmg bodyw en the wi |p is

supported thereon, and a dlstal end to be spaced from the housing body
10  when the whip is supported thereon, the proximal and distal ends being
' opposite ends of the whip, the whip projecting outwardly from the housing
body when the proximal end is supported thereon;
a first antenna winding mounted on the whip and extending from the
proximal end toward the distal end and terminating at a location between
15 the proximal and distal ends, the first antenna winding having a proximal
end for coupling to the radio circuitry within the housing body; and
a second antenna winding mounted on the whip and extending from
the distal end toward the proximal end of the whip, the second antenna
winding terminating at a location between the proximal end and the distal
20 end, the lengths of the first and second windings such that the first and
second windings are capacitively coupled but are not connected, whereby
the first and second windings are carried on the whip to move with the whip
and the second winding is coupled to the radio circuitry within the housing
body via the first winding when the whip is extended to space the second
25 winding from the housing body when the whip is extended to reduce
shadowing effect of a user of the radio telephone.

2. The communication device of claim 1 wherein the first antenna
winding comprises a helical coil.

30
3. The communication device of claim 2 wherein the second antenna
winding comprises a helical coil.

4, The communication device of claim 1 wherein the first antenna

35 winding is of a length substantially corresponding to lengths of one-half
wavelengths of signals of frequencies at which the radio circuitry of the
radio is operable.




-18 - conprises a helical coil. 9. The radio tel ephone of claim8 wherein

t he secon i conprises a helical coil. 5 10. The radio
tel ‘éphonec'mlmmu““‘ml“umln the first antenna winding is of a length
substanti al4 y ¢ccotr e$pohdi™ng to | engths of ane- hal f wavel engt hs of signals

of frequencies at which the radio circuitry of the radio is operable. 10
11. The radio tel ephone of claim10 wherein the second antenna winding is

of a length sybstantially correspondin o, | engths of one-half wavel engt hs
of si gnalgs of %Fr eq%&?@%‘"&n'ﬁ?ﬁil%‘j?‘ﬂ%‘g Pgeﬁaéf“c wherein yhe secord antenng s
operabl e. 15 winding is of a length substantially corresponding to lengths of one-half

wavelengths of signals of frequencies at which the radio circuitry of the
radio is operable.

6. The communication device according to claim 1, wherein the first
antenna winding is capacitively coupled to a conductor in the telephone
housing body, which conductor is coupled to the circuitry. '

10 7. A radio telephone, comprising:
a radio housing body;
radio circuitry housed within a radio housing body; and
an antenna assembly comprising:
a retractable whip supported in the radio telephone housing

15 and having a proximal end, to be positioned at the radio housing body
when the whip is supported thereon, and a distal end to be spaced form the
radio housing body when the whip is supported thereon, the proximal and
distal ends being opposite ends of the whip, the whip projecting outwardly

“from the radio body when the proximal end is supported thereon;

20 a first antenna winding mounted on the whip add extending
from the proximal end toward the distal end and terminating at a location
between the proximal and distal ends, the first antenna winding having a
proximal end for coupling to the circuitry within the radio telephone
housing; and

25 a second antenna winding mounted on the whip and
extending from the distal end toward the proximal end of the whip, the
second antenna winding terminating at a location between the proximal
end and the distal end, the lengths of the first and second windings such
that the first and second windings are capacitively coupled but are not

30 connected,

whereby the first and second windings are carried on the whip to be
retracted and extended with the whip, and the second winding is coupled to
the circuitry within the housing via the first winding and the second winding
is spaced from the radio housing body by the first winding to reduce

35 shadowing effect of a user of the radio telephone.

8. The radio telephone of claim 7 wherein the first antenna winding
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-18 -
comprises a helical coil.

9. The radio telephone of claim 8 wherein the second antenna winding
comprises a helical coil.

10. The radio telephone of claim 7 wherein the first antenna winding is
of a length substantially corresponding to lengths of one-half wavelengths
of signals of frequencies at which the radio circuitry of the radio is
operable.

11.  The radio telephone of claim 10 wherein the second antenna
winding is of a length substantially corresponding to lengths of one-half
wavelengths of signals of frequencies at which the radio circuitry of the
radio is operable.



