J ~ : / O S

fp- T RETRACTABLE ANTENNA SYSTEM ‘?é?ELc§%§%f+ GS _
BACKGROUND OF THE | NVENTI ON The present inventiozingftes to a
retractable antenna systemfor electrical devices. The invehfi S
particularly useful with respect to the retractable antenna system
described in our Patent 5,204,687, and co-faending Application Serial No.

08/ 485,992 filed July 6, 1985mA%hare gﬁﬁﬁﬁﬁngxggﬁﬁrkpéd bel ow with

respect to such antenna systT : eVcited patent and
copendi ng application

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




di-sCl ose retractabl e antenna systens for electrical devices, particularly
cordl ess tel ephones, which antenna systens include a rod antenna
(sonetinmes called a whip), and a coil  antenna carried by the outer end of
the rod antenna. The rod antenna is novable to eitheér a retracted position
within the housing wherein substantially only the coil antenna is

di sposed externally of the housing or to az-extended position externally

f the h [ wh bst ant

antenna are di sposedtneRiain P CoREERE oISy CTH (HRCarE cfpEhfed at
enbodi Ment o L BGEELNfGS6E! BAE rbiCahdnddl 4 g%ﬁ%ﬁ& & enpasar e
pretuned to The sane requency such that 1'n e extend position of the
ant enna sygh e ebpg reﬁeﬁnkﬁaneoasaa&a%%d is [ 168 d:Pcdidl8a ' Posetion,

operation, and in the retracted
the long length of the rod_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



»position of the antenna system the coil antenna is enabled for use in
short range operation _ -2-

I n such constructions, the coil antenna carried at the outer end of the
rod antenna is of substantial nass. Therefore, when the rood antenna is in
Its extended position, the long |length of the rod antenna, together wth
the substantial nass of the coil antenna at3the outer end of the rod

antenna, Canee dtrdditbAPHIE W HEGHE ¥6dYaht8RARY and @ledtFileadily
flex or vibrate with substanti al
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:



-di spl acenent magni tudes. This may be very disturbing to the wuser carrying
the electrical device and attached antenna assenbly; noreover, it can also
result in breakage of the rod antenna. OBJECTS AND BRI EF
SUMVARY OF THE | NVENTI ON An object of the present inventionis to
provide a retractable antenna system havi ng advant ages in the above
respects, and particularly one which decreases the floppiness of the
antenna systemin the extended positiﬂh-of t he rod ant enna.

According to the presq! &t mve_p_{ é@grgnésfo%owfd%&a AY atenna

antenna system for an rlca eV|ce conpri sing ant enna novably
mounted tO0sLARen 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



‘el ectrical 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 novable therewith to the extended and retracted
positions; and a coil antenna carried by the electrical device such as to
be el ectromagnetically coupled to the elgctrical coil in

-3- the retracted position of the rod antenna and,el ectri_cal %%H.

Accor di ngtsorrlrarted @asiteion nin (RNYRFPhes Will be descri

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



"preferred enbodi nent, the electrical device is nounted w thin a housing
havi ng an openi ng through which the rod antenna noves 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 el ectrical coil is carried.-on the outer end of the rod antenna, and
the coil antenna is mounted on the housing on the external side thereof
coaxial with the opening. As-wi || be described nore

particularly below, the_ foregoing features qof_ the sent _inyen
subst antatal the H‘EHEEeePﬁe°ﬁa§geaF°9hén&'ﬁ“§}aézr&r ofc‘?’n 3’3?%?1‘%!1 é and

BTS2t 4480 LS PSS e BB B 1 1
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.



al so been observed in some constructions of the novel retractabl e ant enna

system Further features and advantages of the invention wll
be apparent fromthe description bel ow. BRI EF DESCRI PTI ON
OF THE DRAW NGS The invention Ls herein described, -by way of
exanple only, with reference to the accongan ing drawings, wherein

The antenna assembly illustrated in PFigs. 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.



v-4- Fig. 1 illustrates one formof retractable antenna system
_constructed in accordance with the present invention, the antenna system
being shown in its retracted position; Fig. 2 is a partia
sectional view of the antenna systenlofs_lg 1, illustrating the antenna
systemin its retracted position; Fig.3 is a partial sectiona
vi ew of the antennaInsyﬂtmsneﬁtdﬁdpd:hosiﬁ1uﬂrdm|ﬂ@etbatanhenaas&pblgn1|n
its extended position; and Figs. 4 and 5 are views
cor r espondlegtirdcalacoidf 32 ¢ds elmatridakly ansulatedvhyi theonppen t he
structure of the antenna systemeffective in the retracted position of
the rod agndneX 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 position 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 floppiness.
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.



* DESCRI PTI ON OF PREFERRED EMBCDI MENTS Figs. 1-3 illustrate an
el ectrical device including an electrical circuit, schematically indicated
by block 2, enclosed within a housing 4 and connected by an electrical
lead 6 to a retractabl e antenna.system generally designated 10,
constructed in accordance with t-he present invention. The electrical
device may be, for exanple, a telephone transmtter-receiver in a cordless
t el ephone, in which the antenna systeml4Lis noved to its retracted
position (Figs. 1 and 2) for short-range operation, and to its extended
position (Fig. 3) fdid-orfy-Fanptmiesat apathepoasraggenentt HOr dedingdes an
el ectrical Qontaif 8 which is. grounded and whigh is engaged,by a part of
t he ant enkR1iSy 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 been 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.



“-5-"its retracted position in one case, as wll be descri
particularly below — ————— As nore particularly seen ijh THIGSHERT & BEEN
met DERUAGEDe 14

housing 4 is formed w pening 12 fixedly receiving

of the retrjmﬂmmjmm m stem 10. Lead 6 fromthe electricalr crrocurt-—2
Is electric metal sleeve 14. Sleeve 14, in turn, includes
an inner nethl %léeve 16 constltutlndQEn el ectrical contact fixed to
housing 4. As described bel ow, conicaauM$6 is selectively engageable by a

second el ectrical contact carried by the inner end of the antenna assenbly
10 in the extended
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:;

//

i



position of that antenna, or a third electrical contact ca rﬂﬂgS@E@Hﬁ%SBEEN
antenna assenbly in the retracted position of that assenblly. REPLACED

The retractabl e antenna system 10 includes a rod antenna,
desi gnated 20, nmounted coaxially within opening 12 of housing 4 so as to
be enclosed by the netal sleeve 14 and the electrical contact 16 carried
by the housing. Rod antenna 20 inclqgﬁg a netal rod 22 encl osed by an

i nsul ating sheath 24 for the conplete 1ength of the nmetal rod, except for
its inner- end whi gaidsegbekeicdlasdidnpedad chyriedebal théeeuter bendbted
sl eeve 26 thus constitutes the second electrical contact nentioned above
engageablkddbywochantienned el ectrical contact 16 carried by the housing 4 in
the extended position of the rod antenna as shown in Fig. 3

said coil antenna being mounted on said houéing 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.

This Sheet Has Been Replaced




‘The outer end of the insulating sheath 24 of the rod antenfan 28 seet eheostEN

in dianmeter, as shown at 28, for receiving a coil assenblyj gengi@ilaAcen
desi gnated 30, carried =

upper end of the rod antenna 20. Coil assenbly 30 includes an electrical
coil 32 also conpletely insulated by an insulating sheath 34. The | ower
end of coil assenbly 30 includes a netal sleeve 36 electrically connected
by a netal <collar 37 to coil 32. The outer end of coil assenbly 30

<12~

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.

,////”’///////////fl
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wi Il be described nore particularly hélow, - netal sleeve 36 ¢ons 9®Eb e

. termnates in an enlarged cap 38'forned with a flattened ungf SHEEF+H$§BEEN
third electrical contact connected to coil 32 and engageabl & by ﬂlﬂ Fcad

- contact 16 of the housing 4 in the retracted position of the ant enna
assenbl y. Antenna assenbly 10 further includes a coil antenna,
generally deS|gnated 40, fixedly nounted- lbrhou3|ng 4 by neans of the

netal sleeve 14 coaxial wt eni n the hou5|ng Coi | antenna 40
i ncl udes an el ectrical c0|FJ§§£M3¥%€%§ material 44 formed

with a reduced- dianeter %@gg%#gggt Bgéggéggégg attachment to netal
sl eeve 14, and further for a I 48 for receiving
coil assenmbly 30 of j he ¢ 0tafONEnLoNNnAS sYRWR for an electrical
device includes a rod antenna movable to an extended
position or to a retracted position, 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 coaxially with the rod
antenna such as to enclose the electrical coil and to be
electromagnetically coupled thereto in the retracted

position of the rod antenna and electrical coil.

Fig. 2

i



“in'Figs. 1 and 2, coil antenna 40 is thus fixed to housing 4 such as to
encl ose, and to be el ectromagnetically coupled 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 assenbly 30 in the retracted position of the rod antenna as

shown in Figs. 1 and 2. -7-
The antenna assenbly illustrated inIﬁﬂ? 3_ operates as folloms:
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FIG. 1



‘When the electrical device 2 enclosed within housing 4 is to be used for
short-range operation, the rod antenna 20 is noved to its retracted
position as shown in Figs. 1 and 2. In this retracted position, the
antenna rod 20 is substantially conpletely enclosed within housing 4
except for its coil assenbly 30 which is exposed externally of the housing
coaxially within the coil antenna 40 2/bxed to the housing. In this
retracted position of the antenna assenbly, t &0grounded el ectri cal

contact 8 engages electrical {gontact 2 e inner end of the rod .
antenna 20, thereby groundi ng thexnet 2 and rendering the rod
antenna i neffective. On the other hand {hijls retracted position of the
antenna assenbly, electrical coil 32 i ct ed iia its collar 37 and
its electrical contact 36 to i :
48—
40— |
44— 49 | 37
| T~ 4
46
36
28
14 12
16
22
; —_— ]
|

-~ FIG. 2



“el ectrical contact 16 carried by housing 4; also, electrical -coil 32 is
now aligned with the fixed coil antenna 40 so as to be el ectromagnetically
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 noved to its extended
position as shown in Fig. 3. In this »Ssitjion, electrical contact 16 now
engages netal sleeve 26 at the inn .
thereby electrically connects the circiiN ia lead 6 to the nmetal rod 22
and renders that rod effective to radi r receive energy. '

18
¥

(O]
~J
S SNy

28
22

I T OETTTET TS

bk RPN s ] RNENNE
NS S 7 7T F D7 DL L oL Rlld
|




-8~ In this extended position of the antenna assenbly,
electrical coil 32 is electrically insulated by the upper end of sheath 24
fromrod 22, thereby electrically disconnecting electrical coil 32 from
the netal rod 22. In sone applications, however, it may be desirable al so
to include electrical coil 32 as part of the rod antenna 22 in the

ext ended position of the antenna assenbly, in which case electrical coi

32 woul d be electrically connected td*fhe |nmetal rod 22. It will
t hus be seen that since electrical coil ~§_used only for feeding the
coil antenna 40 in the retracted posi tFeFp—=H he antenna assenbly,
electrical coil 32 may be made of rel dt|ilv smal | -di aneter wire and nmay

IS

7l
i
|
!
!
!
!
i

A A AALABALLALAAL AR AL AL A AL R ARG AR




“include a relatively thin insulating sheath so that its mass would be
substantially less than that if the electrical coil were also used for
radi ating or receiving the energy. Accordingly, the mass at the upper end
of the rod antenna is substantially reduced, thereby al so 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 suppoﬁﬁitoi the rod antenna in its extended
position, thereby further reducing itikLPﬁppkness. As shown in
Fig. 1, the rod antenna may be disabl éd—ft+amdise in its retracted position
by the engagenent of its netal contact);26'w {jh the grounded contact 8
carried within the housing 4 when the dllectri gpl coil 32

40

o

/H}

AL LAALLAAMAL AR ARARARR AR AR R AR WA LR R R RS |




is-electrically connected to the electr]cal &BV3did 16 e
- 9- ‘ Fig 4 ill ust rat es anot herNQEIIQ §HUekEH§ $16i. {ddii ng

housi ni 4 i S I’OV with an ectrical * shierarng b

F 5‘1’""“3“" wﬂlﬂﬂ tenna 20 in |ts retracted positione
i 0.

ther alternativie, wherein the houm%[@%@#deo@

with a coaxial netal tube .52 enclosi ng the rod antenna 20 in |t,§osetracted
position and
1. A retractable antenna system, comprising:

an electrical device;

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

an electrical coil carried by one end of the rod antenna and movable therewith to said
extended and retracted positions; 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,

said coil antenna being 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 system according to Claim 1, 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 outer end externally of the housing and an inner end
within said housing; _

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 Claim 3, wherein said system further comprises:

a first electrical contact fixed to said housing adjacent to said opening;

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

and a third electrical contact carried by the rod antenna, electrically connected to
said electrical coil, and engageable by said first electrical contact in the retracted position of

REPLACEMENT SHEET

the rod antenna.

AMENDED SHEET 11 AUG 1997
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formng a.-coaxial transmssion line with it. Whi | ¢
has been described with respect to several preferred enbodil

appreciated that these are set forth nmerely for purposesf ¢fze-€? Vit
and th j ations, nodifications and applicatiless=e
' nyent Wﬂmﬂﬂ\lm lmﬂl\ -2- THIS SHEET HAS BEEN

13 AUG 1998 1. A retract abl ®REPLACED
ant enna system conpri sing: an el ectrical device; o TUud

ant enna munt uhet mtemad sydtemt iado@aimgiwimﬂnﬁndwnambhadtmdaahtaxiaemmes a

P el ot matal rog ks e InpuEhes Bhopthr o4 elecktpab fo L heing Sidstieaihy freulatea
| t her ew t rohpsaidnibtarégnded and retracted positions; and

6. The antenna system according to Claim 5, 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.

7. The antenna system according to Claim 6, 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 Claim 4, wherein said housing includes a further
electrical contact connected to ground and engageabie with said second electrical contact in
the retracted position of the rod antenna. '

9. The antenna system according to Claim 4, 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 Claim 4, wherein said housing includes a coaxial
metal tube enclosing the rod antenna in the retracted position of the rod antenna and
forming a coaxial transmission line therewith.

11. A retractable antenna system for an electrical device mounted within a housing and
having an opening therethrough for said antenna system; said antenna system comprising:

a rod antenna movable through said opening to an extended position externally of
said housing or to a retracted position within the housing, said rod antenna having an outer
and externally of the housing in both its extended and retracted positions;

an electrical coil carried by said outer end of the rod antenna and movable therewith
to said extended and retracted positions; and

a coil antenna carried by said electrical device externally of the housing and coaxial
with said opening and said rod antenna such as to enclose said electrical coil and to be
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acoil antenna carried by said electrical device such as to {b® CEMENT SHEET
el ectr omagneti+catty —couptedto said electrical coil in the rigtract 7

position of said and said electrical coil, e cariv i ..
ant enna bei nHl mB} Bﬁm‘ﬂﬂmdl ate or receive energy only . - = -J
el ectromagne L s€d-10 said el e®vical coil when said |eTHIStSHEET HAS BEEN

coil is in said retracted position. 2. The antenna system accOREPLAGHD®
Claim 1, wherein said rod antenna has an outer end which carri‘es—e—eap
engageabletecvomagnretically colipledittisereto innthehetraeted geosition i sthé irod avtersai and dee

ant enna. c?{ .lThe antenna system according to daim1l, wherein said

el ectri czﬂe 5\?' @ is housed within a housi ng havi ng an openi ng through

whi ch sai d r odaiintcelt nantennae sbding | déperativiee hol exadiatel oretrecaivee cereogy tony swivert h

respect t i.d.ro en
ext er nal IefF

ai d housi.ng; .S nt enna,havi AN . out.er
cYregBeiiRlL Fonplestip sai piRcral Rl vhPb AR uctipefchiCR i sdi etidite 4
el ectri cpbsitiom.! being carried on the outer end of said rod antenna,
said coil antenna being nmounted on said housing on the external side
t hereof coaxial wth said opening. 4. The antenna system according to
Cl ai m 3, 12her ahe antermhasysteanadcordifigeto Claimp11,3%twerein said systent further edneprisescal
contact fixed_t a second

el ectri cal cor?tfgﬁttséi%%i%qggﬁtg% @%ﬁ?@g@épﬁﬁﬂ%&? a@%ﬁﬁc}egggap?@"%;ai d rod
ant enna a second electrical contact carried by the inner end of the rod antenna, electrically
connected to said rod antenna, and engageable by said first electrical contact in the
extended position of the rod antenna;
and a third electrical contact carried by the outer end of the rod antenna, electrically
connected to said electrical coil, and engageable by said first electrical contact in the

retracted position of the rod antenna.

13. The antenna system according to Claim 12, wherein said rod antenna inciudes a
metal rod enclosed by an insulating sheath, said electrical coil being electrically insulated
from said meftal rod.

14. The antenna system according to Claim 13, wherein said third electrical contact,
carried by the outer end of the rod antenna, is in the form of a metal sleeve located between
said insulating sheath and said electrical coil and electrically connected to said electrical
coil.

15. The antenna system according to Claim 14, 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.

16.  The antenna system according to Claim 12, wherein said housing includes a further
electrical contact connected to ground and engageable with said second electrical contact,
connected to said rod antenna, in the retracted position of the rod antenna.

17. The antenna system according to Claim 12, wherein said housing includes an
electrical shielding tube enclosing the rod antenna in the retracted position of the rod
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and engageabl e by said first electrical contact in the exténgeg
the rod antenna; and a third electrical contact cariji
antenna, electrically connected to said electrical coil, a
said first electrical contact in the retracted position of [if8 _roc s

- 11 - 5. The antenna system accordi-ng to C ai m 4, wher ¢ir—sai-e6—od
antenna includes a netal rod enclosed by an insul ati ng sheat H{H‘§§H§ET HAS BEEN
electrical coil being electrically insulated fromsaid netal rod.REPLACED

The ant amteansystem according to Caimb5, wherein saird third el ectrrcar
contact is in the formof a nmetal sleeve |ocated between said insulating
sheath and said electrical coil and electrically connected to said

el ectri ¢t&l cThé anteniia systefihaccardirgtoClaips § 2 whereiarsaichigppusingGhaludesca codudalei n

20,5 08, g A e ' e B0 508 B,

of sai dformibhgeanteaxiahtransmission line therewith.

19. A refractable antenna system for an electrical device mounted within a housing, said
antenna system comprising:

a rod antenna movable to an extended position or to a retracted position;

an electrical coil carried by said outer end of the rod antenna and movable therewith
to said extended and retracted positions;

a coil antenna carried by said electrical device and coaxial with said rod antenna
such as to enclose said electrical coil and to be electromagnetically coupled thereto in the
retracted position of the rod antenna and the electrical coil,

said coil antenna being operative to radiate or receive energy only when
electromagnetically coupled to said electrical coil when said electrical coil is in said retracted
position.

20. The antenna system according to Claim 19, wherein said system further comprises:

a first electrical contact fixed to said housing;

a second electrical contact carried by the inner end of the rod antenna, electrically
connected to said rod antenna, and engageable by said first electrical contact in the
extended position of the rod antenna;

and a third electrical contact carried by the outer end of the rod antenna, electrically
connected to said electrical coil, and engageable by said first electrical contact in the
retracted position of the rod antenna.
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i ncl udes a m’m el ectrl cal contact connect ed to ground and engageable .
with saids M contact in the retracted positio

ant enna. " ,g system according to Caim4, whe ﬁw MEN’T SHEET
housi ng i ncl udes an el eftrical shiel di ngAube encl osi ng the rpodj antenna in

the retracted position of the rod antennaqg -10.  The antennp py4t3rAUG 1398
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openi ng t heret hfmdgimtérma mwrdeditusuidtelestylsaldemce and novablerta anyextended position

conpri si ng;

: a Bt enna said opening to an
ext ended gB?f?ﬁr%(ﬁe%Q?%ﬁ%M re(ﬁpegtgoﬁgﬁo %ctt g%“feo a retracted position
wi thin the housnrelectdetl doit oainedlbsennaehdmfthg rechantehsa asd thogable tmerewith ¢d saibde
housi ng i né@ot h,it Ei)é%tﬁ? (fed tand re(%ract ed positions; an el ectri cal
coi | carri® "8§d§ FHRAL PEIEYSt¥ e rod antenna and nmovabl e therewith to
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said coil antenna being 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 system according to Claim 1, 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 outer end externally of the housing and an inner end

within said housing;

» -

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 Claim 3, wherein said system further comprises:

a first electrical contact fixed to said housing adjacent to said opening;

a second electrical contact carried by and electrically connected to said rod antenna

and engageabile by said first electrical contact in the extended position of the rod antenna;

and a third electrical contact carried by the rod antenna, electrically connected to

said electrical coil, and engageable by said first electrical contact in the retracted position of

the rod antenna.
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eI,,ectrorragne”llﬂ”ﬂl'“"ﬂlﬂﬂlﬂm hereto in the retracted position of the rod
ant enna and said coil antenna being operative
to radiate or récefve" enserg*y onIy when el ectromagnetically coupled to said
electrical coil when said electrical coig¢=is in said retracted position.

12. The antenna system according to G anm 11, wherein said systemfurther
conpri ses: a first electrical contact fixed to said housing adjacent’

todsaic d ﬁpeni glg\e antenna s@f@ﬁﬂﬁﬁcbriﬁlhg(lb rCiaim tztg:gmteaem SRt rddeenteyink hﬁqlhdéuéﬁ
end of the.r ant electr a nn 0.S a, n
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rod ant erfifoi said metal rod.

6. The antenna system according to Claim 5, 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.

7. The antenna system according to Claim 6, 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 Claim 4, wherein said housing includes a further
electrical contact connected to ground and engageable with said second electrical contact in
the retracted position of the rod antenna.

9. The antenna system according to Claim 4, 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 Claim 4, wherein said housing includes a coaxial
metal tube enclosing the rod antenna in the retracted position of the rod antenna and
forming a coaxial transmission line therewith. .

11. A retractable antenna system for an electrical device mounted within a housing and
having an opening therethrough for said antenna system; said antenna system comprising:

a rod antenna movable through said opening to an extended position externally of
said housing or to a retracted position within the housing, said rod antenna having an outer
and externally of the housing in both its extended and retracted positions;

an electrical coil carried by said outer end of the rod antenna and movable therewith
to said extended and retracted positions; and

a coil antenna carried by said electrical device externally of the housing and coaxial
with said opening and said rod antenna such as to enclose said electrical coil and to-be
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:and.a t hi | cal contact carried by thé outer end of the rod antenna,
electri caa m EE I"Isai d electrical coil, and engageable by.said
first electricecaly n the retracted position of the rod antenna.

13. The antenna system according to Caim 12, wherein said rod antenna
I ncludes a netal rod enclosed by an ins##ating sheath, said electrical coil
being electrically insulated from sai d 1d8at rod. 14. The ant enna

system according to Claim 13, wherein said third electrical contact,

carri ed ediomaguetically mbupledttheretwéh thet etraeted positiont vfethieorod anteanareindl the

sl eeve | %I? c% %ﬁf ween said insulating sheath and said electrical coil and
electrica ?ac)i/r? !) écted to said electrical coil. 15. The antenna system
accordi ng to @aid neoll4 antenea e beingapperatiexttoi cadiateobt tieseivevenardy benlyn when -
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ant enna pgsitiem according to Caim 12, wherein said housing includes a
further electrical contact connected to ground and engageable with said
second el ectrical contact, connected to said rod antenna, in the retracted
posi ti on 1@ t Heherardermmd systean accdrding to Tlaim dn} wherainsaid systeas further cgmipdséd:ai m

e e o oo el HRLER s PR G0 183G SRSyl e oncl o=ino
a second electrical contact carried by the inner end of the rod antenna, electrically
connected to said rod antenna, and engageable by said first electrical contact in the
extended position of the rod antenna;
and a third electrical contact carried by the outer end of the rod antenna, electrically'
connected to said electrical coil, and engageable by said first electrical contact in the
retracted position of the rod antenna.

13. The antenna system according to Claim 12, wherein said rod antenna includes a
metal rod enclosed by an insulating sheath, said electrical coil being electrically insulated
from said metal rod.

14, The antenna system according to Claim 13, wherein said third electrical contact,
carried by the outer end of the rod antenna, is in the form of a metal sleeve located between
said insulating sheath and said electrical coil and electrically connected to said electrical
coil. L

15. The antenna system according to Claim 14, 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.

16. The antenna system according to Claim 12, wherein said housing includes a further
electrical contact connected to ground and engageable with said second electrical contact,
connected to said rod antenna, in the retracted position of the rod antenna.

17. The antenna system according to Claim 12, wherein said housing includes an
electrical shielding tube enclosing the rod antenna in the retracted position of the rod
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sai d housi ng |ncIudes tal tube enclosing.the rod antenna in the

retracted posu“m mm‘ m"ﬂma antenna and form ng a coaxial transm ssion

line therewt actabl e antenna systemfor an el ectrical

devi ce nmounted*wifhin a housi ng, said amtdenna system conpri sing: a

rod antenna novabl e to an extended posi t_‘_l_;&ﬁ,‘or to a retracted position;

an electrical coil carried by said outer end of the rod antenna and novabl e

t herewi t hantenpai d ext ended and retracted positions; a coil antenna

carried by said electrical device and coaxial wth said rod antenna such as

to enclose said electrical coil and to be el ectromagnetically coupl ed

t her et o i 18t he Tihetandennadsystesm accondiog to Baimd@, wherimsaid hdusing ingludesra ceaxial
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only when
forming a coaxial transmission line therewith.

nna system accordi ng to Caim12, wherein

19. A retractable antenna system for an electrical device mounted within a housing, said
antenna system comprising:

a rod antenna movable to an extended position or to a retracted position;

an electrical coil carried by said outer end of the rod antenna and movable therewith
to said extended and retracted positions;

a coil antenna carried by said electrical device and coaxial with said rod antenna
such as to enclose said electrical coil and to be electromagnetically coupled thereto in the
retracted position of the rod antenna and the electrical coil, '

said coil antenna being operative to radiate or receive energy only when
electromagnetically coupled to said electrical coil when said electrical coil is in said retracted
position.

20. The antenna system according to Claim 19, wherein said system further comprises:
a first electrical contact fixed to said housing;
a second electrical contact carried by the inner end of the rod antenna, electrically
connected to said rod antenna, and engageable by said first electrical contact in the
extended position of the rod antenna;
and a third electrical contact carried by the outer end of the rod :—;n;enna, electrically
connected to said electrical coil, and engageable by said first electrical contact in the

retracted position of the rod antenna.
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el ectromagnetically coupled to said electrical coil when said electrica

coil is in.said retracted position, 20.  * The antenna system according to
€l aim 19, wherein said systemfurther conprises: a first electrical
contact fixed to.said housing; a second el ectrical contact carried

by the inner end of the rod antenna, electrically connected to said rod
antenna, and engageable by said first electrical contact in the extended
position of the rod antenna; and a_lhjrd electrical contact carried
by the outer end of the rod antenna, eleﬁkhically connected to said

el ectrical coil, and e”939%§§$§A@¥AﬁﬁtdAﬁT%§hA?%ﬁ%&%&Pal contact in the
retracted p05|t|on of the rod antenna.
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ABSTRACT OF THE DISCLOSURE

A retractable anténna system for an electrical
device includes a rod antenna movable to an extended
position or to a retracted position, 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 coaxially with the rod
antenna such as to enclose the electrical coil and to be
electromagnetically coupled thereto in the retracted

position of the rod antenna and electrical coil.

Fig 2.
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