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RETRACTABLE ANTENNA SYSTEM ‘//
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FIELD AND BACKGROUND OF THE INVENTION

The present invention relates to a retractable
antenna system for electrical devices. The invention is
particularly useful with respect to the retractable antenna
system described in our Patent 5,264,687, and co-pending
Application Serial No. 08/485,992 filed July 6, 1995, and is
therefore described below with respect to such antenna
systems.

The above-cited patent and copendiné application
disclose retractable antenna systems for electrical devices,
partieularly cordless telephones, which antenna systems

include a rod antenna (sometimes called a whip), and a coil
.ahtenna carried by the outer end of the rod antenna. The
rod antenna is movable to either a retracted position within
the housing wherein substantially only the coil antenna is
disposed externally of the housing, or to an extended
position externally of the housing wherein substantially the
complete rod antenna and coil antennd are disposed
externally of the housing. 1In the preferred embodiments
therein described, the rod ahtenne and coil antenna are
pretuned to the same frequency such that in the extended
position of the antenna system, the rod antenna is enabled.
for use in long range operation, and in the retracted

position of the antenna system, the coil antenna is enabled
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In such constructions, the coil antenna carried at

the outer end of the rod an£éﬁha iémbffsubstantial mass.
Therefore, when the réd antenna is in its extended position,
the long length of the ro¢_aptenna, together with the
substantial mass of the coil antenna at the outer end of the
rod antenna, cause the rod antenna to become very floppy,
i.e., to readily flex or vibrate with substantial
displacement magnitudes. This may bé very disturbing to the
user carrying the electrical device and attached antenna
assembly; moreover, it can also result in breakage of the

rod antenna.

OBJECTS AND BRIEF SUMMARY OF THE INVENTION

An object of the present invention is to provide a
retractable antenna system having advantages in the above
respects, and particularly one which decreases the
floppiness of the antenna system in the extended'position of
the rod antenna.

According to the present invention, there is
provided a retractable antenna system for an electrical
device, comprising: a rod antenna movably mounted to the
electrical device to an extended position or a retracted
position with respect to the electrical device; an
electrical coil carried by one end of the rod antenna and
movable therewith to the extended and retracted positions:'
and a coil antenna carried by the electrical device such as

to be electromagnetically coupled to the electrical coil in
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the retracted position of the rod antenna and electrical

coil.

According to further features in the described
preferred embodiment, the electrical devige is mounted
within a housing having an opening through which the rod
antenna moves to its extended and retracted positions with
respect to the housing. The rod antenna has an outer end
externally of the housing and an inner end within the
housing. The electrical.coil is carried on the outer end of
thé rod antenna, and the coil antenna is mounted on the
housing on the external side thereof coaxial with the
opening.

As will be described more particularly below, the
foregoing features of the present invention substantially
reduce the mass at the outer end of the antenna rod and
therefore substantially reduce the floppiness of the antenna
system in its extended position. Reduced antenna noise has
also been observed in some constructions of the novel
retractable antenna system.

Further features and advantages of the invention

will be apparent from the description below.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention is herein described, by way of
example only, with reference to the accompanying drawings,

wherein:
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Fig. 1 illustrates oné form of retractable antenna
system constructed in accordance with the present invention,
the antenna system being shown in its retracted position;

Fig. 2 is a partial sectional view of the antenna
system of Fig. 1, illuétrating the antenna system in its -
retracted position;

Fig. 3 is a partial sectional view of the antenna
system of Fig. 1, illustrating the antenna system in its
extended position;

and Figs. 4 and 5 are views corresponding to that
of Fig. 1 but illustrating two variations in the structure
of the antenna system effective in the retracted position of

the rod antenna.

DESCRIPTION OF PREFERRED EMBODIMENTS

Figs. 1-3 illustrate an electrical device
including an electrical circuit, schematically indicated by
block 2, enclosed within a housing 4 and connected by an
electrical lead 6 to a retractable antenna system, generally
designated 10, constructed in accordance with the present
invention. The electrical device may be, for exaﬁple, a
telephone transmitter-receiver in a cordless telephone, in
which the antenna system 10 is moved to its retracted
position (Figs. 1 and 2) for short-range operation, and to
its extended position (Fig. 3) for long-range operation.
Housing 4 further includes an electrical contact 8 which is

grounded and which is engaged by a part of the antenna in
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its retracted position in one case, as will be described

more particularly below.

As more particularly seen in Figs. 2 and 3,
housing 4 is formed with an opening 12 fixedly receiving a
metal sleeve 14 of the retractable antenna system io. Lead
6 from the electrical circuit 2 is electrically connected to
metal sleeve 14. Sleeve 14, in turn, includes an inner
metal sleeve 16 constituting an electrical contact fixed to
housing 4. As described\below, contact 16 is selectively-
engageable by a second electrical contact carried by the
inner end of the antenna assembly 10 in the extended
position of that antenna, or a third electrical contact
carried by the antenna assembly in the retracted position of
that assembly.

The retractable antenna system 10 includes a rod
antenna, generally designated.zo, mounted coaxially within
opening 12 of housing 4 so as to be enclosed by the metal
sleeve 14 and the electrical contact 16 carried by the housing.
Rod antenna 20 includes a metal rod 22 enclosed by an
insulating shéath 24 for the complete length of the metal
rod, except for its inner end which is enclosed and engaged
by a metal sleeve 26. Metal sleeve 26 thus constitutes the
second electrical contéct mentioned above engageable by the
fixed electrical contact 16 carried by the housing 4 in the
extended position of the rpd antenna as shown in Fig. 3.

The outer end of the insulating sheath 24 of the
rod antenna 20 is reduced in.diameter, as shown at 28, for

receiving a coil assembly, generally designated 30, carried
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at the upper end of the rod antenna 20. Coil assembly 30

includes an electrical coil 32 also completely insulated by
an insulating sheath 34. The lower end of coil assembly 30
includés a metal sleeve 36 electrically connected by a metal
collar 37 to coil 32. The outer end of coil assembly 30
terminates in an enlarged cap 38 formed with a flattened
undersurface. Aas will be describéd more particularly below,
metal sleeve 36 constitutes the third electrical contact
connected to coil 32 and engageable by electrical contact 16
of the housing 4 in the retracted position of the antenna
assembly.

Antenna assembly 10 further includes a coil
antenna, generally -designated 40, fixedly mounted to housing
4 by means of the metal sleeve 14 coaxial with opening 12 in
the housing. Coil antenna 40 includes an electrical coil 42
embedded in dielectric material 44 formed with a reduced-
diameter base 46 at its lower end for attachment to metal
sleeve 14, and further formed with an axial passageway 48
for receiving coil assembly 30 of the rod antenna 20. As shown
in Figs. 1 and 2, coil antenna 40 is thus fixed to ﬁousing
4 such as to enclose, and to be electromagnetically couﬁled
to, the electrical coil 32 carried at the upper end of the
rod antenna 20 in the retracted position of the rod antenna.
The upper end of the coil antenna 40 is flattened so as to
be engageable by the flattened undersurface of cap 38 at the
outer end of coil assembly 30 in the retracted position of

the rod antenna as shown in Figs. 1 and 2.



iy _ .
The antenna assembly illustrated in Figs. 1-3

operates as follows:

When the glectrical device 2 enclosed within
housing 4 is to be used for short-range operation, the rod
antenna 20 is moved to its retracted position as shown in
Figs. 1 and 2. In this retracted position, the antenna rod
20 is substantially completely enclosed within hdusing 4
except for its coil assembly 30 which is exposed externally
of the housing coaxially within the coil antenna 40 fixed to
the housing. In this retracted pqsition of the antenna
assembly, the grounded electrical contact 8 engages
electrical contact 26 at the inner end of the rod antenna
20, thereby grounding the metal rod 22 and rendering the rod
antenna ineffective. On the other hand, in this retracted
position of the antenna assembly,.electriéal coil 32 is
connected via its collar 37 and its electrical contact 36 to
electrical contact 16 carried by housing 4; also, electrical
coil 32 is now aligned with the fixed coil antenna 40 so as
to be electromagnetically coupled to that antenna, thereby
enabling the antenna coil 42 to radiate or receive energy.

When the electrical device 2 is to be used for
long-range operation, rod antenna 20 is moved to its
extended position as éhown in Fig. 3. In this position,
electrical contact 16 now engages metal sleeve 26 at the
inner end of the rod antenna 20, which thereby electrically
connects the circuit 2 via lead 6 to the metal rod 22 and

renders that rod effective to radiate or receive energy.
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In this extended position of the antenna aséembly,
electrical coil 32 is electrically insulated by the upper
end of sheath 24 from rod 22, thereby electrically
disconnecting electrical coil 32 from'the metal rod 22. 1In
some applications, however, it may be desirable also to
include electrical coil 32 as part of the rod antenna 22 in
the extended positidn of the antenna assembly, in which case
electrical coil 32 would be electribélly connected to the
metal rod 22. |

It will thus be seen that since electrical coil 32
is used only for feeding the coil antenna 40 in the
retracted position of the antenna assembly, electrical coil
32 may be made of relatively small-diameter wire and may
include a relatively thin insulating sheath so that its mass
would be substantially less than that if the electrical coil
were also used for radiating or receiving the energy.
Accordingly, the mass at the upper end of the rod antenna is
substantially reduced, thereby alsc substantially reducing
the floppiness of the rod antenna in its extended position.
In addition, the coil antenna 40 fixed to the housing 4 and
receiving the rod antenna 20, provides additional support to
the rod antenna in its extended position, thereby further
reducing its floppinesé.

As shown in Fig. 1, the rod antenna may be
disabled from use in its retracted position by the
engagement of its metal contact 26 with the grounded contact
8 carried within the housing 4 when the electrical coil 32

is electrically connected to the electrical contact 16.
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Fig. 4 illustrates another arrangement for doing
this, wherein housing 4 is provided with an electrical
shielding tube, shown at 50, enclosing the rod antenna 20 in
its retracted position.

‘ Fig. 5 illustrates a further alternative, wherein
the housing is provided with a coaxial metal tube 52
enclosing the rod antenna 20 in its retracted position and
forming a coaxial transmission line with it.

While the invention has beén described with
respect to several preferred embodiments, it will be
appreciated that these are set forth merely for purposes of
example, and that many other variations, modifications and

applications of the invention may be made.
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1. A retractable antenna system for use with an electrical

device, the antenna system comprising:

a rod antenna mounted to said electrical device and
movable to an extended position or a retracted position with
respect to said eléctrical device;

an electrical coil carried by one end of the rod anten-
na and ﬁovable therewith to said extended and retracted posi-
tions; and |

a coil antenna carried by said electrical device such
as to be electromagnetically coupled to said electrical coil in
the retracted position of said rod antenna and said electrical
coil, characterized in that

said coil antenna is operative to radiate or receive
energy only when electromagnetically coupled to said electrical

coil when said electrical coil is in said retracted position.

2. The antenna system according to claim 1, wherein said
rod antenna has an outer end which carries a cap engageable with

said coil antenna in the retracted position of said rod antenna.

3. The antenna sy;tem according to either claims 1 or 2,
wherein said electrical device is housed within a housing having
an opening through which said rod antenna moves to its extended
and retracted positions with respect to said housing:;

said rod ‘antenna having an outef end externally of the
housing and an inner end within said housing:;
//
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said electrical coil being carried on the outer end of
said rod antenna;
said coil antenna being mounted on said housing on the

external side thereof coaxial with said opening.

4, The antenna system according to any of the preceding
claims, wherein said system further comprises: o

a first electrical contact fixed to said housing adja-
cent to said opening:

a second electrical contact carried by and electrically
connected to said rod antenna and engageable by said first elec-
trical contact in the extended position of the rod antenna;

and a third electrical contact carried by the rod
antenna, electrically connected to said electrical c¢oil, and
engagéable by said first electrical contact in the retracted

position of the rod antenna.

5. The antenna system according to any of the preceding
claims, wherein said rod antenna includes a metal rod enclosed by
an insulating sheath, said electrical coil being electrically

insulated from said metal rod.

6. The antenna system according to any of the preceding
claims, wherein said third electrical contact is in the form of a
metal sleeve located between said insulating sheath and said
electrical coil and electrically connected to said electrical

coil.
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7. The antenna system according to any of the preceding
claims, wherein said electrical coil is covered by an insulating
layer and carries at its outer end a cap engageable with said

coil antenna in the retracted position of said rod antenna.

8. The antenna system according to any of the preceding
claims, wherein said housing includes a further electrical con-
tact connected to ground and engageable with said second electri-

cal contact in the retracted position of the rod antenna.

- 9. The antenna system according to any of the preceding
claims, wherein said housing includes an electrical shielding

tube enclosing the rod antenna in the retracted position of the

rod antenna.

10. The antenna system according to any of the preceding
claims, wherein said housing includes a coaxial metal tube en-
closing the rod antenna in the retracted position of the rod

antenna and forming a coaxial transmission line therewith.

11. Apparatus according to any of the preceding claims and
also including an electrical device which transmits and receives

via said antenna system.
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