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The present invention relates generally to antennas and nore particul a

to conceal nent of a pager antenna external to a radiotel ephone/ pager unit.
15 Background of the Invention Paging systens and radi ot el ephone systens,
such as cellul ar radiotel ephone systens, have gai ned w despread acceptance
over the years. The trend in growh of these 20 systens has continued to
be positive, especially as the technol ogy has evolved to enabl e reductions
in the size and weight of pagers and porjable cellular radiot gggBBer8S-

Many of the users of portable cellular radiotel ephones have continued to be
users of pagers, which has resulted in the 25 requirenent that those users

carry not only a portable cellular radiotel ephone but also a pager. Wth
the trend in technBEGEIVER ERAVENG SQINES ERFE t%NiﬁﬁﬂN of

both portable gellular radiotel ephones and pagers, it is now possible to
conbi ne both elenents into a single portable unit. Such a

Field of the Invention

10 The present invention relates generally to antennas and
more particularly to concealment of a pager antenna external
to a radiotelephone/pager unit.

15 Background of the Invention

Paging systems and radiotelephone systems, such as
cellular radiotelephone systems, have gained widespread
acceptance over the years. The trend in growth of these

20 systems has continued to be positive, especially as the
technology has evolved to enable reductions in the size and
weight of pagers and portable cellular radiotelephones. Many
of the users of portable cellular radiotelephones have
continued to be users of pagers, which has resulted in the

25. requirement that those users carry not only a portable cellular
radiotelephone but also a pager. With the trend in technology
continuing to enable further miniaturization of both portable
cellular radiotelephones and pagers, it is now possible to

_ combine both elements into a single portable unit. Such a

30 combination, however, has been shown to create problems not
previously encountered when both the portable cellular
radiotélephone and the pager were separate units.

The portable radiotelephone typically has an antenna
outside an at least partially shielded housing for transmitting

35 and receiving radio frequency signals at radiotelephone



30 conbination, however, has been shown to create problens not previously
encountered when both the portable cellular radi otel ephone and the pager
were separate units. The portabl e radiotel ephone typically has an antenna
outside an at |east partially shielded housing for transmtting 35 and
receiving radio frequency signals at radiotel ephone 2 frequencies. The
pager typically has an antenna inside an unshi el ded housing for receiving
radi o frequency signals pager frequenciezz When a pager is conbined with

t he portabl e radi otel ephone into a singl€ unit, the |ocation of the 5

radi ot el ephone antenna and the pager antenna is considered. The nost likely

pl ace for the radi gtel enhone'«s antenna is at Jts_conventianal,location
out si de the radi ot gﬁ%&%ﬁﬁ‘e@ ho ?Rﬁgeﬁgm’icﬁgyal?%_ﬁﬁi tﬁf‘%r} _lodet%g | ocati on
of the pager's ant dlded Lowsing fon decrivirigvadiocfrequence signiadse’ s
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rtable radiotelephone into a single unit, the location of the
5 radiotelephone antenna and the pager antenna is considered.
The most likely place for the radiotelephone’s antenna is
at its conventional location outside the radiotelephone
housing. Consideration is given to the location of the pager’s
antenna both inside and outside the radiotelephone’s housing.
10 The pager antenna can not be located inside the
radiotelephone’s shielded housing portion, since the shielded
housing would prevent the pager’s antenna from receiving
paging signals. The pager’s antenna can be located inside an
unshielded portion of the radiotelephone’s housing, however,
15 the compactness of a single unit makes unshielded locations
rare. Furthermore, remotely locating the pager’s antenna
from the pager circuitry to reach an unshielded location
produces inefficiencies in the pager’s antenna. The pager
antenna can be located outside the radiotelephone’s housing.
20 However, locating the pager antenna in addition to the
radiotelephone antenna outside the radiotelephone’s housing
would change the external appearance of the radiotelephone
and possibly increase its size. |
Thus, there is a need for a beneficial location for the
25 pager antenna without compromising the antenna’s
performance or the appearance and size of the unit.




housi-ng woul d prevent the pager's antenna fromreceiving paging signals.
The pager's antenna can be | ocated inside an unshiel ded portion of the

radi ot el ephone' s housi ng, however, 15 the conpactness of a single unit
makes unshi el ded | ocations rare. Furthernore, renotely |ocating the pager's
antenna fromthe pager circuitry to reach an unshi el ded | ocati on produces:
inefficiencies in the pager's antenna. The pager antenna can be | ocated
out si de the radi otel ephone's housing. 20 However, |ocating the pager
antenna in addition to the radiotel ephone3ant enna out si de the _

radi ot el ephone' s housi ng woul d change the external appearance of the

r adi ot el ephone and possi bly in%ﬁ@?f)és[:ﬁgﬂoﬁeof%ﬂauﬁ &ﬁ%se is a need for a
out ™ co

beneficial |ocation for the 25 pager antenna w rom sing the
antenna's performance or the appearance and size of the unit. 3 Brief

Description of the Draw FOS. Elisa perspedtifevioRGf &/ PadiotlephoRe/pager

radi ot el ephone/ Pa9%nit constructed in accordance with the present invention.
5

FIG. 2 is an exploded view of the radiotelephone/pager
unit of FIG. 1 showing a first location of a pager antenna.

FIG. 3 is a perspective view of the pager antenna of FIG.
10 2 integrally formed with switch contacts.

FIG. 4 is an exploded view of the radiotelephone/pager
unit of FIG. 1 showing a second location of the pager antenna.

15 FIG. 5 is an exploded view of the radiotelephone/pager
unit of FIG. 1 showing a third location of the pager antenna.

FIG. 6 is an exploded view of the radiotelephone/pager
unit of FIG. 1 showing a fourth location of the pager antenna.



uni t. constructed in accordance with the present invention. 5 FIG 2 is an
expl oded view of the radiotel ephone/ pager unit of FIG 1 showng a first

| ocation of a pager antenna. FIG 3 is a perspective view of the pager
antenna of FIG 10 2 integrally formed with switch contacts. FIG 4 is an
expl oded vi ew of the radiotel ephone/ pager unit of FIG 1 show ng a second
| ocati on of the pager antenna. 15 FIG 5 is an exploded view of the
radi ot el ephone/ pager unit of FIG 1 show4ng a third | ocation of the pager
antenna. FIG 6 is an exploded view of the radiotel ephone/ pager unit of
FIG 1 showng a fourth |ocation of the pager antenna. 4 Detailed
Description of the PreflRetailbdDieschiption of Bhé Areferged Bmbadimientsl, there is
shown a perspective view of a conbination radiotel ephone/ pager unit 100 5
constructed in accordance wth the present invention. The unit 100

general Iy includes: a fReferringispwtoiBIG. 3, therg is shown a perspective

view of a combination radiotelephone/pager unit 100
5 constructed in accordance with the present invention. The
unit 100 generally includes: a front housing 102, a back
housing 104, a battery 106, a radiotelephone antenna 108, a
keypad 110, a display 112, an earpiece 114, a microphone 116,
volume control buttons 118 and 120, a hand grip 122 and an
10 alert 124.

The external appearance and functionslity of the unit’s
radiotelephone portion is similar to that of a conventional
portable cellular radiotelephone, model number 1293A,
manufactured and available from Motorola, Inc. The

15 functionality of the unit’s pager portion is similar to that of a
conventional pager, model "Bravo", also manufactured and _
available from Motorola, Inc. The user interface such as the
keypad 110, volume control buttons 118 and 120, display 112
and alert 124 are commonly used by both the radiotelephone

20 portion and the pager portion of the unit 100.

The unit 100 uses the radiotelephone antenna 108 to
conventionally transmit and receive radiotelephone signals at
radiotelephone frequencies. The unit 100 uses a pager
antenna (not shown in FIG. 1) to conventionally received pager

25 signals at pager frequencies.

A unique element of the present invention which will be
shown and discussed later in the preferred embodiments of
the present invention is that the pager antenna is located
outside the radiotelephone’s housing and yet not noticeable to a

30 user. The following preferred embodiments of the present
invention will show the pager’s antenna being concealed by
covers forming conventional radiotelephone parts including
but not limited to the hand grip 122, the keypad 110, a lens of
the display 112 and also by a cap secured to the front housing

35 102. Benefits of concealing the pager anténna with these



housing 104, a battery 106, a radiotel ephone antenna 108, a keypad 110, a
di'splay 112, an earpiece 114, a m crophone 116, volune control buttons 118
and 120, a hand grip 122 and an 10 alert 124. The external appearance and
functionality of the unit's radi otel ephone portion is simlar to that of a
conventional portable cellular radiotel ephone, nodel nunber 1293A,

manuf actured and avail able from Mdtorola, g nc. The 15 functionality of the
unit's pager portion is simlar to that of a conventional pager, nodel
"Bravo", also manufactured and avail able from Motorola, Inc. The user

i nterface such as bhaakﬁqWQMHétBeradhﬂnhqﬁmmkﬁnhohﬁmgaunﬂﬂdﬁ and 120,

di splay 112 and al Yagld! t el ephone 20
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pager’s antenna forming a loop substantially surrounding the
tactile, visual and acoustic user interface of the unit 100
including but not limited to the volume control buttons 118 and

10 120, the keypad 110, the display 112, and the earpiece 102.
Surrounding user interface of the unit 100 with a loop antenna
beneficially minimizes the space consumed by the antenna for
the unit 100. .

Referring now to FIG. 2 there is shown an exploded

15 view of the radiotelephone/pager unit 100 of FIG. 1 showing a
first preferred location of a pager antenna. FIG. 2 generally
includes: the hand grip 122 having the volume control buttons
118 and 120, the front housing 102 including a shielded portion
204, a recess 206 and discrete volume control contacts 208 and

20 210, a pager antenna 212 including capacitors 214 and 216,
pager receiver circuitry 218 on a printed circuit board 220, the
keypad 110, a keypad printed circuit board 222, radiotelephone
transceiver circuitry 224 on a printed circuit board 226, the -
radiotelephone’s antenna 108, the rear housmg portion 104

25 and the battery 106.

The radiotelephone’s antenna 108 is coupled to the
radiotelephone’s transceiver circuitry 224 for transmitting and
receiving radio frequency signals at radiotelephone
frequencies. The pager antenna 212 is coupled to the pager

30 receiver circuitry via terminals 201 and 202 for receiving radio
frequency signals at pager frequencies. Arrow 228 represents
electrical interconnection between the pager receiver circuitry
218 and the radiotelephone transceiver circuitry 224. Arrow
230 represents electrical interconnection between the keypad

35 printed circuit board 222 and the radiotelephone transceiver



the present invention is that the pager antenna is |ocated outside the
radi ot el ephone' s housing and yet not noticeable to a 30 wuser. The
foll owi ng preferred enbodi nents of the present invention will show the
pager's antenna bei ng conceal ed by covers form ng conventi onal

radi ot el ephone parts including but not limted to the hand grip 122, the
‘keypad 110, a lens of the display 112 and also by a cap secured to the
front housing 35 102. Benefits of conced®ing the pager antenna with these
5 covers outside the radiotel ephone’s housing include naintaining t he

radi ot el ephone' s external appearance, having the pager's antenna outside

any shi el ded port lﬁﬁcﬂwnmraﬂmgr%@eiym&t%m rmwmﬁﬂi@f H ERdepdi o'hh? 4
pager's antenna 5 a circuitr 0 preferre
embodi nents of the&p es%%ﬁ IL t)\"[ %?ﬁwzi? are gpuye %ﬁsﬁ?éﬁl\é\ﬂaﬁgwant enna
formng a | oop submmahbwomplemmmtgmmerm:thdtealthmmbthmed acoustic
user interface of thRtNbirekilbsib Y0 92R4nd s ki 18 g 20! ure
control butt on§S 11
ey are permitted to be combined into one circuit assembly if
desirable.
The pager antenna 212 forms a conventional loop
antenna having tuning capacitors 216 and 214 permitting
adjustment of the loop antenna. The loop antenna is used for
10 its space saving attributes in confined areas. Preferably, the

loop antenna is formed as a conductive pattern disposed on a

insulated substrate, such as a conventional circuit board.
The first preferred location of the pager antenna 212 is

disposed outside the shielded portion 204 of the front housing

15 102, under the hand grip 122 and surrounding the volume
control buttons 118 and 120 and their corresponding contacts
208 and 210. The pager antenna 212 is disposed in a recess 206
formed in the front housing portion 102 such that the presence
of the pager's antenna under the hand grip 122 is unnoticeable

20 to the user. When the pager antenna and the hand grip 122
are assembled with the front housing 102, the hand grip 122
maintains an essentially planar position with respect to the
front housing 102.

Referring now to FIG. 3, there is shown a perspective

25 view of the pager antenna of FIG. 2 integrally formed with the
contacts 208 and 210 to produce integral contacts 308 and 310.
The pager antenna 212 formed as a conductive pattern loop
and the contacts 308 and 310 are formed as conductive patterns
disposed on an insulated substrate such as a circuit board.

30 Terminals 201 and 202 provide coupling for the loop antenna
and terminals 303-306 provide coupling for the integral
contacts 308 and 310. This design approach provides the
advantages of lower parts count, cost and assembly time over
the discrete contacts 208 and 210 of FIG. 2.



1 0-120, the keypad 110, the display 112, and the earpiece 102.

Surrounding user interface of the unit 100 with a | oop antenna beneficially
m nim zes the space consunmed by the antenna for the unit 100. Referring now
to FIG 2 there is shown an exploded 1 5 view of the radi otel ephone/ pager
unit 100 of FIG 1 showng a first preferred | ocation of a pager antenna.
FIG 2 generally includes: the band grip;122 having the volume control
buttons 118 and 120, the front housing 102 including a shielded portion

204, a recess 206 and discrete volunme control contacts 208 and 20 210, a
pager antenna 212 i ncReérithe apacid FIG. 2l themdisXstowp ageexpleded ver

' it 218 At ed i{ b 220 . d
br nted oi rouit YN At S radigiitphondRbaer phis 106 of BIRE dlitrick SOUPCT
printed circuit #erand peferreddocationofthepager entenna 2321 (0khe t he rear
housi ng portion é&éﬁi%reg‘gﬂea ity glflgf)i’r}%ﬁ f Yhe g ef BRtéReh 212ligRlgpdsed ant enna
€

{ransni {11 ng PandORkRGs thiGrantARsrhE 08 pdeT 8 AiFple leps 402 @i dphone
frequenci es. Theg@@aeah the displdyi 1512: OTheqgshge? dritenpadformsa laggcei ver
circuitry viat egnnler}fallaseoz g&rrt]-:% ¥ IiPsrpogee& ‘s PedsBSh fedge 404. The
pager antenna terminals 201 and 202 couple to the pager
receiver circuitry 218 via a hole 406 in the front housing 102.

10 The display lens 402 has an opaque boarder 408 for concealing
the pager antenna 212 under the display lens 402. Note that
with the location of the pager receiver circuitry at the earpiece
end of the unit 100, the pager antenna at the display area
remains close to the pager receiver circuitry.

15 Referring now to FIG. 5, there is shown an exploded
view of the radiotelephone/pager unit of FIG. 1 showing a
third preferred location of the pager antenna. The third
preferred location of the pager antenna 212 is disposed outside
the front housing 102, under an escutcheon 501 and

20 surrounding a portion of the keypad 110. The pager antenna
forms a loop antenna configured to be disposed in a recess 504.
The pager antenna terminals 201 and 202 couple to the pager
receiver circuitry 218 via a hole 506 in the front housing 102.
The escutcheon 502 has an opaque surface for concealing the

25 péger’s antenna 212 under the escutcheon 502. Note that this
location of the pager anterina is close to pager receiver
circuitry located under the keypad 110 of the unit 100. The
escutcheon 502 for the keypad 110 is generally considered to be
a separate cover attachable to the unit 100 including but not

30 limited to a nameplate. An alternative practice for concealing
the pager antenna that is equivalent to using the escutcheon is
a membrane keypad wherein at least the top surface of the
keypad exposed to the user covers not only the pager antenna
212 but also the portion of the front housing 102 between

35 individual keypad buttons.




frequency signals at pager frequencies. Arrow 228 represents electrical

i nt erconnection between the pager receiver circuitry 218 and the

radi ot el ephone transceiver circuitry 224. Arrow 230 represents el ectri cal
i nt erconnection between the keypad 35 printed circuit board 222 and the
radi ot el ephone transcei ver 6 circuitry 224. Al of the elenents of FIG
2 wth the exception of the pager's antenna 212 are conventionally
assenbl ed to produce the conpleted unit 100. Note that although three
printed circuit boards 220, 222 and 226 are shown in FIG 2, 5 they are
permtted to be conbined into one circuit assenbly if desirable. The pager

ante ' i i :
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preferreg Tocatnon of the pager's anténna 212 is disposed
5 outside the front housing 102, under a cap 601 and
surrounding the earpiece 104. The pager’s antenna forms a
loop antenna configured to be disposed in a recess 604. The
pager’s antenna terminals 201 and 202 couple to the pager
receiver circuitry 218 via a hole 606 in the front housing 102.
10 The cap 601 has an opaque surface, preferably matching the
front housing, for concealing the pager’s antenna 212 under
the cap 601. The cap 601 is attachable to the front housing 102
and shaped to provide styling for the unit 100. Note that this
location of the pager antenna is close to pager receiver
15 circuitry located in the earpiece portion of the unit 100. Note
that the earpiece 114 représents any electroacoustic
transducer including but not limited to the microphone 116
and the alert 124.
The discussion for each of the four preferred locations
20 for the pager’s antenna describe the pager antenna being
located within a recess of the front housing 102. An

alternative design to the housing recess producing an

equivalent result as the housing recess is to place the recess in
the part itself (i.e. a recess in the hand grip 122, lens 402,

25 escutcheon 502 and the cap 601) rather than in the front
housing 102. Additionally, the pager antenna may also be
integrally formed with the part rather than being a separate
part. This is accomplished by molding or assembling the loop
antenna into the the hand grip 122, lens 402, escutcheon 502,

30 keypad 110 and the cap 601, for example.

Although the preferred embodiments disclose the pager
antenna as a loop antenna for space saving benefits, other
antenna structures such as a dipole antenna producing
substantially equivalent results may be substituted.

35



The first preferred | ocation of the pager antenna 212 is disposed outside
the shiel ded portion 204 of the front housing 15 102, under the hand grip
122 and surrounding the volume control buttons 118 and 120 and their
correspondi ng contacts 208 and 210. The pager antenna 212 is disposed in a
recess 206 fornmed in the front housing portion 102 such that the presence
of the pager's antenna under the hand grip 122 is unnoticeable 20 to the
user. Wien the pager antenna and the hand grip 122 are assenbled with the
front housing 102, the hand grip 122 nmaifitains an essentially planar
position with respect to the front housing 102. Referring nowto FIG 3,
there is shown a perspective 25 view of tgﬁ pager antenna of FIG 2
integrally formed with the contacts 208 an 510 to produce integral
contacts 308 and 310. The pager antenna 212 forned as a conductive pattern

| oop and the contacts. @%ﬁ&n&&naf@dfwélepﬁoﬁélp@gaﬁlmt\iﬁclmlhhgrns
di sposed on an i nsul %t Spﬁﬁs”a uch as.a circuit board. 30 Term nals

201 and 202 provi &€ e el OPTIFRE N A and ter ni nal s 303- 306
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time over
circuitry; and

a pager antenna coupled to the pager circuitry and
forming a loop substantially surrounding the user interface
10 element.

2. A combination radiotelephone/pager unit according to
claim 1 further comprising means, coupled to the housing, for
shielding at least one of the radiotelephone and pager

15 carcuitry. )

3. A combination radiotelephone/pager unit according to

claim 1 wherein the user interface element further comprises

at least one of the following: an acoustic, a visual and a tactile
20 interface.

4. A combination radiotelephone/pager unit according to
claim 1 wherein the pager antenna is disposed between the
outside of the housing and at least a portion of the user

25 1interface element.

5. A combination radiotelephone/pager unit according to

claim 1 wherein the pager antenna is integrally formed with

at least a portion of the user interface element.

30

6. A combination radiotelephone/pager unit comprising:
a housing enclosing radiotelephone and pager circuitry;
a radiotelephone antenna coupled to the radiotelephone

circuitry;

* [ L M s *



the discrete contacts 208 and 210 of FIG 2. 7 Referring nowto FIG 4,
there is shown an expl oded view of the radiotel ephone/ pager unit 100 of
FIG 1 showi ng a second preferred |ocation of the pager antenna 212. The
second preferred | ocation of the pager antenna 212 is disposed 5 outside
the front housing 102, under a display |lens 402 and surroundi ng the display
112. The pager antenna forns a | oop antenna configured to be disposed on a
recessed | edge 404. The pager antenna ted®inals 201 and 202 couple to the
pager receiver circuitry 218 via a hole 406 in the front housing 102. 1 0
The display lens 402 has, e board 408,.f or conceal.in e pager
ant enna 212 under the di S(E‘%gp%g‘ﬁ% ﬁ{ﬁd to the Pagemcireit T’gﬁﬁal on of the
pager receiver cir cdisppgedonidreoutsige snﬁ'aeedxfdhetl‘mmsmtgt ahdo, the pager
antenna at the display aé%aVéf¥3ﬁ$&5%¥m%i§tﬁggﬁ%@h 5%&_ gh£CU|try

15 Referring nowto FIG xpl-ode w’of the
r adi ot el ephone/ pagePa&ﬁfﬁntGPnPI@mln Igjtema user ofthe unit.
5

7. A combination radiotelephone/pager unit according to
claim 6 wherein the cover further comprises at least one of the
following: a hand grip, a keypad, a lens, an escutcheon, a
keypad and a cap.

10

- 8. A combination radiotelephone/pager unit according to

claim 6 further comprising means, coupled to. the housing, for
shielding at least one of the radiotelephone and pager
circuitry. .

i5 .
9. A combination radiotelephone/pager unit according to
claim 6 wherein the pager antenna is disposed between the
outside surface of the housing and the cover.

20 10. A combination radiotelephone/pager unit according to
claim 6 wherein the pager antenna is integrally formed with
the cover.

* [ L M H *



third preferred | ocation of the pager antenna. The third preferred | ocation
of the pager antenna 212 is disposed outside the front housing 102, under
an escut cheon 501 and 20 surrounding a portion of the keypad 110. The
pager antenna forns a | oop antenna configured to be disposed in a recess
504. The pager antenna term nals 201 and 202 couple to the pager receiver
circuitry 218 via a hole 506 in the front housing 102. The escutcheon 502
has an opaque surface for concealing the 25 pager's antenna 212 under the
escut cheon 502. Note that this |ocation dflthe pager antenna is close to
pager receiver circuitry |located under the keypad 110 of the unit 100. The
escut cheon 502 for the keypad 110 is generally considered to be a separate

cover attachabl e t oREGEWER HXVING GONGEALEDOEXITERNAL ANTENNA
nanepl at e. alternative practice for concealing the pager antenna that is

equi val ent usi ng the escutcheon is a nmenbrane keypad wherein at | east
the top surface of the keypad exposed to the user covers not only the pager
antenna 212 but also the portion of the front housing 102 between 35

i ndi vi dual keypad buttons. .
Abstr f the Disclosur

10
A radiotelephone/pager unit (100) includes a housing

enclosing (102, 104) radiotelephone circuitry (224) coupled to a
radiotelephone antenna (108) operable at radiotelephone
frequencies and pager circuitry (218) coupled to a pager antenna

15 (212) operable at pager frequencies. The radiotelephone antenna
(108) is located outside the housing (102, 104) in a conventional
manner. The pager antenna (212) is located outside the housing
(102, 104) and concealed under or integrally formed with a hand
grip (122), a display lens (402), an escutcheon (502), a keypad (110),

20 or a cap (601) such that the pager antenna’s presence is
unnoticeable to a user. The pager antenna (212) forms a loop
antenna substantially surrounding a user interface element such
as a display (112), a keypad (110), an earpiece (114) or volume
control buttons (118, 120) to minimize space. '

FIG. 2 accompanies this abstract.



8 Referring nowto FIG 6, there is shown an expl oded vi ew of the

r adi ot el ephone/ pager unit 100 of FIG 1 showing a fourth preferred |ocation
of the pager antenna. The fourth preferred |ocation of the pager's antenna
212 is disposed 5 outside the front housing 102, under a cap 601 and
surroundi ng the earpi ece 104. The pager's antenna forns a | oop antenna
configured to be disposed in a recess 604. The er's antenna termnals
201 and 202 couple to the pager receiver cirCuitry 218 via a hole 606 in
the front housing 102. 10 The cap 601 has an opaque surface, preferably
mat ching the front housing, for concealing the pager's antenna 212 under
the cap 601. The cap 601 is attachable to the front housifigxl02 and shaped
to provide styling for the uniti0DO0. Note that this |ocalfigq of thejpgger
antenna is close to pager receiver 15 circuitry |ocated t he earpiece
portion of the unit 100. Note that the earpiece 114 repsasqm

el ectroacoustic transducer including but not I'imtegA =X
and the alert 124. The di scussion for each of the {

A cr ophone 116
ed | ocati ons
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20 for the pager's antenna describe the pager antenna being |located wthin
a recess of the front housing 102. An alternative design to the housing
recess produci ng an equivalent result as the housing recess is to place the
recess in the part itself (i.e. arecess in the hand grip 122, lens 402, 25
escut cheon 502 and the cap 601) rather thangi n,the front housing 102.
Additionally, the pager antenna nay al so be?bﬁ{éﬁrally formed with the part
rat her than being a separate part. Thi.gs_dss acconplished by nol ding or
assenbling the | oop antengmsinto t ho i Dn grip 122, lens 402,

escut cheon 502, 30 keypad\1l1l : Gey, for exanpl e. Although the
preferred enbodi nents discl pa as a | oop antenna for
space savi ng benefits, other
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1. "« A conbination radi otel ephone/ pager unit including user interface

el enment, conprising: 5 a housi ng encl osi ng radi ot el ephone and pager
circuitry; a radiotel ephone antenna coupl ed to the radiotel ephone
circuitry;” and a pager antenna coupled to the pager circuitry and form-ng a
| oop substantially surrounding the user intejface 1 0 elenent. 2. A
conmbi nati on radi ot el ephone/ pager unit acédpdifig to claim1 further

conpri sing means, coupled to the housing, for shielding at | east one of the
radi ot el ephone and pager 1 5 circuitry. 3. A conbi nati on

radi ot el ephone/ pager unit according to claim1 wherein the user interface
el ement further conpriseszgh | egg4 ogg1oﬁoghgggq3¢9mﬁng: an acoustic, a
visual and a tactile 20 1 merfage. lnati on radi ot el ephone/ pager
unit according to claim1l wh
out si de of the housing and at
el enment. 5. A conbi nation r
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claism 1 wherein the pager antenna is integrally formed with at |least a
portion of the user interface elenent. 30 6. A conbi nati on

radi ot el ephone/ pager unit conprising: a housing encl osing. radi otel ephone
and pager circuitry; a radiotel ephone antenna coupled to the radi otel ephone
circuitry; 10 a pager antenna coupl ed gﬁﬂ}Q? pager circuitry and

di sposed on an outside surface of the hou g;2and a cover for concealing

t he pager antenna such that the pager antenna is unnoticeable to a user of
the unit. 5 7. A conbi nati on radi ot el ephone/ pager unit according to claim
6 wherein the cover further conprises at |east one of the follow ng: a hand
grip, a keypad, a lens, an escutcheon, a keypad and a cap. 10 .
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8. '+A conbination radi otel ephone/ pager unit according to claim®6 further
conpri sing neans, coupled to the housing, for shielding at |east one of the
r adi ot el ephone and pager circuitry. 15 9. A conbi nation

r adi ot el ephone/ pager unit according to claim®6 wherein the pager antenna is
di sposed between the outside surface of the hoysing and the cover. 20 10.
A conbi nation radi otel ephone/ pager unit accraf &g to claim6 wherein the

pager antenna is integrally forned with the cover. 11111111 111111 11111
11111 11111
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