- f~“*Housi ng Assenbly for a Wrel ess Conmuni cati on Device 5 Fi el d - gfzei-baes
| vention 10 The present invention relates generally housing
agsenblies and, nore particularly, to housing assenblies as used with

W rel ess comuncati on g¢evices:r-Background. of-thg-tnventi on 15 Advances in
computing, wireless tragsceivers, displays-1dara jnput degpegsrrbatteries, =
material s and nechanicé:h&ﬁf“pfdhbfédﬂtﬁé'ﬁﬂﬁ?é%q;rzhtion and wei ght
reduction of wireless éghhﬁﬁﬂfatibﬁ-ﬁév?cé§“ ¢has-portabl e 20

radi ot el ephones. Howevel, -thére-ai &t a¥fdophssass! cilated with the

advant ages of such mi nidtdrizati ony::Fitr&tly sosnfald-er! devices result in a
shorter distance betmeén:the*éarpheOETand“nicrophonegtransducers. Si nce the
25 typical distance between a huran ear "and nouth Femai ns unchanged,
accept abl e acousti c HoysihgoAssmblnforhe WarddésscCoinmuaibation Devicehe human
ear, and betmeq¥ t he m crophone transducer and the human nouth is becom ng
nmore-difficult To nmaintain. Various sol utions have addressed this problem
30 by slidably or rotatably coupling one or nore noveabl e housing el enents
to the main body portion of the radiotel ephone. The housing el enents have
earpi'ece or m crophone transducers di sposed therein. The di stance between

t he earpi ece and m crophone t r ansdukield of $he Javention by novi ng the housi ng

35 elenment to an open position during use and decreased by

10 The present invention relates generally housing
assemblies and, more particularly, to housing assemblies as
used with wireless communcation devices.

Background of the Invention
15
Advances in computing, wireless transceivers,
displays, data input devices, batteries, materials and
mechanics have promoted the miniaturization and weight
" reduction of wireless communication devices.such as portable
20 radiotelephones. However, there are tradeoffs associated with
the advantages of such miniaturization.

Firstly, smaller devices result in a shorter distance .
between the earpiece and microphone transducers. Since the’
25 typical distance between a human ear and mouth remains
unchanged, acceptable acoustic coupling between the earpiece
transducer and the human ear, and between the microphone
transducer and the human mouth is becoming more difficult’
to maintain. Various solutions have addressed this problem
30 by slidably or rotatably coupling one or more moveable housing
elements to the main body portion of the radiotelephone. The
housing elements have earpiece or microphone transducers
disposed therein. The distance between the earpiece and
microphone transducers is increased by moving the housing
35 element to an open position during use and decreased by



-2¥ noving the housing el enent to a closed position when not in use. Thus,
reliable acoustic coupling is achieved when the radiotel ephone is in use
Wi { hout conprom sing mniaturization when the radiotel ephone is not in use.
5 Exanpl es of these solutions are shown in U S. Patent Nos.: D297, 735,
D297, 734, D326,091, D326,451, D326, 452, D298, 244, D305, 427, D300, 827,

D300, 742, D304, 189 and D297, 736. However, as the devices becone even

smal l er, the distance between the earpiece and m crophone becones even
short er ancSi thedll Mo lﬁ%hbhﬁr@@léﬁﬁéx&t tl-:cpuwmm h@siﬁ%ﬁnwl’iﬁflmdﬂihg i gult to
mai ntain. Secondly, s er vices haye | ess.space for display,an ata

| nput devi ces, suc €as pﬁggf‘mcfh%coﬂ%}q ‘é?u@ &%gcﬁlqge h"é{@snct rom sed
t hese functi ons -byrathételephiorspisyn alser withend eomiprompigingeys snal | er and

t hus harder to use,. L4 | y . d ni cation
devices is requi r%&%ﬁ@%@%&#ﬁ@%@@?@k@@%r‘é@%gggngxg a_i nput

devi ces whi ch Bs déramplesobtheseosalntionseang mqwémlﬁﬁrg?af@% es.:
capabi l ity for thepagke3sfDo971734,M326109 0 D3I45 L 1¥326:452, I¥2ogiRa4 ces have

per for mance. - Smal | DR06807 1086083, 138074k, Bobs 128 Rrtboy 796, Hopeer ' "
suscepti bl e to theaswhd devices bebatevéven ainallerptiondistarnce bdtwygen bthe posi ti on
of t he human head &%‘f@c%naﬁa%icmphone becomes even shorter and the

10 acceptable acoustic coupling is even more difficult to

maintain.

Secondly, smaller devices have less space for display
and data input devices, such as keypads. The smaller devices
15 have compromised these functions by making display
characters and input keys smaller and thus harder to use.
Additionally, the market for advanced communication devices
is requiring more capability from the display and data input
devices which is contradictory to the trend of providing less
20 capability for the sake of miniaturization.

Thirdly, smaller devices have less space for an antenna
thereby degrading transmission and/or reception
performance. Smaller devices, having smaller antennas, are

25 more susceptible to the well known shadowing phenomenon
produced by the position of the human head between the
communication device and the nearest base site when the
device is held against the head during use.

30 Thus, there is a need to maintain acceptable acoustic
coupling, increase display and data input device capability and
increase antenna performance as wireless communication
devices are made smaller.

35



conhuni cation device and the nearest base site when the device is held

agai nst the head during use. 30 Thus, there is a need to-nmaintain
accgpt abl e acoustic coupling, increase display and data input device
capability and increase antenna performance as w rel ess conmuni cation
devices are made snaller. 35 -3- Brief Eggpription of the Draw ngs FI G
1 is a perspective view of a radiotel ephone 'n an open position constructed
in accordance with a first preferred 5 enbodi nent of the present

invention. FIG 2 is a perspectB¢ff' tidr' 8f ERdipYaigghone of FIG 1 in

a closed position. FIG 3 is a perspective view of a radiotel ephone in an
open position constructed in accordance with a second 10 preferred

enbodi ment of the presentFIGIVE & PerspdcBveview 6f Peaditelepheneiiawmf t he
radi ot el ephone of FIG 3 in.a doseﬁi?fg%&ti on. F{G 5 iiaaéﬁggiﬁefti ve View
of a radiotel ephone “PRRAPBBAR BBSHHC 6’6@:%‘?’(5&'@8“* 2 TR h a
third preferred 85 endsuliment offthehpresent emventiorenti on. FIG 6 is a
perspective view of the nrae Rl i 2 LEep. FI G
7 is a block diagram of t@g}.;ﬁaﬁ %E"egﬁge%%@{ﬁ’é %&F&(Q{k FadibRAEIERE bt FIG:
11in a closed position.
FIG. 8 is a perspective view of a radiotelephone in an
open position constructed in accordance with a second
10 preferred embodiment of the present invention.
FIG. 4 is a perspective view of the radiotelephone of FIG.

3 in a closed position.

FIG. 5 is a perspective view of a radiotelephone in an
open position constructed in accordance with a third preferred
15 embodiment of the present invention.
FIG. 6 is a perspective view of the radiotelephone of FIG.
5 in a closed position.
FIG. 7 is a block diagram of the radiotelephone of FIGs.
1-6 and including an optional pager.



1-& and including an optional pager. -4- Detailed Description of the
Preferred Enbodi nents Referring nowto FIGs. 1 and 2, there are shown
perspective views of a radiotel ephone 10 in an open and closed 5 position,
respectively, constructed in accordance with a first preferred enbodi nent
of the present invention. Radiotel ephones that may advantageously utilize
the present invention include, anong others, cellular radiotel ephones, and
cordl ess radi ot el ephones such as cordl ess radi ot el ephone 10 one (CT-1) and

cordl ess radi ot el ephoneDietgiléDedkriptivh 6fthePeéfeprahEnibodimeritsi | ar to
that of a portable cellular radiotel ephone nodel no. FO9HYD8363BG

manuf actured and avail able from Mdtorola Inc., 600 North U S. H ghway 45,
Li bertyville, 11 60048. Rifenting noyotonkiliGsatli and & thersaresbhwis as t he

r adi ot el ephone 10, B . 5 Rearieeloskged in
detail except to di"g%%éé'ﬁildgh‘h\%hat q{r%%f%%%galgﬁ a?bies.tges%i Ped I n
the preferred ebo@OREHD WFP?%VWeMtrPﬁM\W 8rcorg@gnce With gjrs

radi ot el ephone 10 ¢paferred enibdditfantofahecpidsent anvargtidns st - 12, second 14

SERUICR RIS F TR K OB e e N T
i ncl udes a side 32inVémtibnrischide, andongathdrs,cdimlar madpateléplronas; e each 25
moveabl e between a by §frd16dLrsdiobaebhbAbs sUER' 4" Frdfledd radiotelephone
10 one (CT-1) and cordless radiotelephoneﬁtwo (CT-2). The
radiotelephone 10 is similar to that of a portable cellular
radiotelephone model no. FO9HYD8363BG, manufactured and
available from Motorola Inc., 600 North U.S. Highway 45, '
Libertyville, I 60048. Wireless communication devices, such
15 as the radiotelephone 10, are well known in the art and will
not be described in detail except to distinguish what is well
known and what is described in the preferred embodiments of
the present invention. .

20 The radiotelephone 10 comprises a housing assembly
having first 12, second 14 and third 16 housing portions. The
first 12 and second 14 housing portions are each coupled to the
third 16 housing portion. The third housing portion includes
a side 32.. The first 12 and second 14 housing portions are each

25 moveable between a first, closed position, designated by
reference numeral 18 in FIG. 1 and shown in FIG. 2, and a
second, open position, designated by reference numeral 20 in
FIG. 1 and shown in FIG. 1. The first housing portion 12 is
moveable between a first housing position 18 at least partially

30 covering the side 32 of the third housing portion 16 and a
second housing position 20 at least partially exposing the side
32 of the third housing portion 16. The second housing portion
14 is moveable between a first housing position 18 at least

" partially covering the side 32 of the third housing portion 16



réference nuneral 18 in FIG 1 and shown in FIG 2, and a second, open
position, designated by reference nuneral 20 in FIG 1 and shown in FIG 1.
The first housing portion 12 is noveable between a first housing position
18 at least partially 30 covering the side 32 of the third housing portion

16 and a second housing position 20 at | eadi- partially exposing the side 32

of the third housing portion 16. The second housing portion 14 is noveabl e
between a first housing position 18 at |east partially covering the side 32
of the third housiamdposddond Hdsing position 26 atdeastdpaviially @xpesing on 20 at

| east partially exggesﬂ .edﬁ)i Hsée?(;llﬁ rfigousi ng portion 16. A
uni que feature of eélpgd#é;(?fe?iep Or;’c?eh?%sl eacﬂ’I y 5 apparent from view ng
both FIGs. 1 and 2. The first housing portion 12 has an end portion 22. The
second housing portion Adyfighedeafiivé ¢fotte Widictblepticiigll0gs peydidgl t he end

portion 22 of e first housin orti.on n_t f ik St .1he second
14 housi ng por £ ondPRIEE %8%“5 W*Wﬁe@ﬂ@gl 3‘&%{%{% |}§°3u%lﬁ%
position 18 at | eapértien 1RdHdsyarn endrporgionh22.sThe s2onfl hdusingipottinnusi ng
ortion 16, Preferg {104 3660 O dndirishevkmd s bi d th
porti . . e
| ength of the secoj\%lh%f %oggl.ﬁgg%or_?i‘ton arrleirfgglé gr eat eéﬁk?h)gﬁﬁoirl\g?hoglnf t he
length of the thirthefiust hensiog mostiond.2 when therfistliZoned the speend 14
transducer 26 is cpypligd hértidie are moved to their first respective housing
10 position 18 at least partially covering the side 32 of the third

housing portion 16. Preferably, the length of the first 12

housing portion and the length of the second 14 housing

portion are each greater than one-half the length of the third

housing portion 16.

15
A conventional earpiece transducer 26 is coupled to the

first housing portion 12 and a conventional microphone
transducer 28 is coupled to the second housing portion 14. The
earpiece 26 and microphone 28 transducers are substantially

20 aligned with a center axis 30 of the third housing portion 16.
Conventional transceiving means (see FIG. 7), coupled to the
earpiece 26 and microphone 28 transducers, is preferably
disposed in the third housing portion 16.

25 In the closed housing position 18, the first 12 and second
14 housing portions are substantially disposed in the same
plane and preferably adjacent to the side 32 of the third
housing portion 16. Preferably, a side 34 of the first housing
portion 12 is shaped to matively engage with a side 36 of the

30 second housing portion 14. Such engagement permits the
positioning of the first 12 and second 14 housing portions in
the same plane adjacent to the side 32 of the third housing
portion 16 while permitting the earpiece 26 and microphone 28
transducers to align with the center axis 30.

35



fifst housing portion 12 and a conventional microphone transducer 28 is
coupled to the second housing portion 14. The earpiece 26 and m crophone 28
transducers are substantially 20 aligned with a center axis 30 of the
thTrd housing portion 16. Conventional transceiving neans (see FIG 7),

- coupled to the earpiece 26 and m crophone 2& transducers, is preferably

di sposed in the third housing portion 16. 2 In the cl osed housing
position 18, the first 12 and second 14 housing portions are substantially

di sposed in the same pl aNgtetih iRy dbbad posidoans, thelitesiiths2 of the
third housing portion 16. %ef ahly, .a S|2§t34 of the fi rfst_ housi ng
portion 12 is shape®PYP¥a \%\ nﬂﬁéﬁﬂg’% 5?%91 €8% agf '12AGE30  second
h035| ng pgrtloE 14.to&arﬂsd:hgesgd¢162tohﬂthbr'ﬂlﬁfd hbesipgspdriion 16 C[‘Ihﬁs he LI rgt2 1f2
and second 14 housi r{i.Q ' ] t he side o]
the third housing F}?}?’{iﬁ)@ﬁé fa‘P"’Svﬁ’d ‘385’6%‘Pﬁﬂ%g??‘%eaﬁ‘géﬁgé?’ﬁ@t@e& €and

m crophone 28 t banstidieteleplond 1Qwhen in itscclosed positiens1®0. 35  -6- Note
that in the closed position 18, the holes in the earpiece 26 and m crophone

28 transducers are facing towards the side 32 of the third housing portion
16. This produces a veryﬂtﬂé‘éﬁpﬁﬁﬁ%%%éméwqfhgoog?%hﬂﬁt puUsIg 5

radi ot el ephone 10 whasion12 isdivposed apanl dbtvde hagld relabivedpahelthird ng
position 20, the f iﬁosésilhlgupsgrgi%n 16, preferably 180°, permitting alignment of
10 the earpiece transducer 26 with a human ear. Similarly, the
second housing portion 14 is also disposed at an obtuse angle
relative to the third housing portion 16, although preferably
135°, permitting alignment of the microphone transducer 28
with a human mouth. Both the earpiece 26 and microphone
15 28 transducers remain aligned with the center axis 30 when
the first 12 and second 14 housing portions are in the open
housing position 20.

Although it would be less desirable than the preferred
20 embodiment, one of the first 12 and second 14 housing portions
may overlap the other such that the first 12 and second 14
housing portions are disposed in different but preferably
substantially parallel planes.

25 In the preferred embodiment of the present invention,
the first 12 and second 14 housing portions are rotatably
coupled to the third housing portion 16 between the closed 18
and open 20 housing positions via hinge mechanisms 38 and
40, respectively. The first 12 and second 14 housing portions -

30 are manually rotated between the open 18 and closed 20
positions, one at a time. The hinge mechanisms also retain
each of the first 12 and second 14 housing portions in both the
closed 18 and open 20 housing positions. A variety of
conventional hinge mechanisms are acceptable for use with

35 the present invention.



portion 12 is disposed at an obtuse angle relative to the third housing
portion 16, preferably 180, pernitting alignnent of 10 the earpiece
transducer 26 with a human ear. Simlarly, the second housing portion 14 is
al so di sposed at an obtuse angle relative to the third housing portion 16,
al though preferably 135[err], permtting glLignment of the m crophone
transducer 28 with a human nnuth. Both the earpiece 26 and m crophone 15

28 transducers rermain aligned with the center axis 30 when the first 12 and
second 14 housing portions are in the open housi ng position 20. Al though it

woul d be | ess desi rabl,ﬁbt haé'\ﬁtrﬁﬁg ég%ﬁ&%lﬁg%%%%nizbﬁmﬁ&{ the first

12 and second 14 housi er suc at the first
12 and second 14 theudosed pSrandmsera2 mmpdﬂmn@@meb%ﬁ?uﬂ?dtﬁreferabl y

substantially pafﬂ{e'x?ov LRSS tRE second hohBidg SortidH t4Rdweehagierent of the

present I nventi on ar e

Irsp 12 secon ou tlon
rotatably coufl eocl?ﬁﬁdf k8 and ?Eﬁlhggg?%’é%l’f’?’ﬁ’r?nfsslbgg\kgg S Eﬁuﬁggd 18 and
open 20 housing pétuge Mevﬁﬁstmmﬂﬁd@edmﬂlIlarm\ii;ﬁingljmirﬁﬁns,rmwef:tha/el y. The

f t 12 d d 14 h d bet
tlh(rasopen ig aﬁgc ¥Lepe 218}{%‘6’5% gl og%g %Prgé‘%eﬁgﬁﬂ% 1Mﬁlhngeto?nechgtn\llvgrenrs]

al so retai n each dédgrebs rélatiste tbotheerkhisd boneingpomion 6 befene thesotherbot h t he
cl osed 18 and Opeﬂo@%}ng%ﬁ' '39 &ﬁfi‘éﬁa §g§ﬁa¥%é§rét%&ld%ﬁﬂ“ona| hi nge

mechani sns are acce I nyenti.on
10 housmg portlons do not 1nterfere vnth each other. e first

housing portion 12 is retained in the closed position 18 using
the hinge mechanism 38. The second housing portion 14
includes a conventional spring member as shown in U.S.
Patent No. 4,471,493 coupled to the hinge mechanism 40. The

15 . spring member generates a biasing force to urge the second
housing portion 14 to its open position 20. A tab 42 coupled to
the end portion 24 of the second housing portion 14 is adapted
to fit within a recess 44 in the area of the hinged mechanism
38 of the first housing portion 12 to maintain the second

20 housing portion 14 in its closed position 18 when the first
housing portion 12 is in its closed position 18. When the first
housing portion 12 is manually moved to the open position 20,
the tab 42 clears the recess 44 permitting the biasing force
exerted by the spring member to urge the second housing -

25 portion 14 to its open position 20. The radiotelephone 10 may
be thereafter closed by closing the first housing portion 12 after
the second housing portion 14. Of course, more elaborate
coupling mechanisms may be employed to automatically open
-each of the first 12 and the second 14 housing portions.

30 .

The radiotelephone 10 is advantageous in thatis
contracted to approximately one third of its useable length
when in its closed position 18 while providing only one
additional layer of housing material. This results in a

35 reduction in thickness of the device and a weight reduction



-¥%- The novenent of the first housing portion 12 between the closed 18 and
open 20 housing positions can be coupled to the novenent of the second
housi ng portion 14 between the 5 closed 18 and open 20 housi ng positions.
Due to the scul ptured shape of the first 12 and second 14 housing portions,
one of the housing portions nust rotate a jgredetermnm ned nunber of degrees
relative to the third housing portion 16 before the other housing portion
can rotate so that the first and second 10 housing portions do not

llnt erzI ere wth eadppibhﬁﬁatewaecfuala;b thﬁﬂ%flﬁﬁenﬁb%aiﬂe]lﬂ)usmg@bmmnd in the
tion 1 th rtion
choed DSt Miniahatble DA IEbatAlnte 103 ASRAMGI MR PortT©
4,471, 493 coupl ed dptempnmtmnglﬂ rthe learpiace 46 and enicsopheme 2By nenber
generates a bi asi rtgiégaﬁgerfsqgmﬁ 68 thE $eBE hRNS3016F BRE thol Adubig (S open

position 20. A tab cou t.o.the en econd housi ng

orti
portion 14 is Adaoxtionold perpgitting "&W@B{i@é" MFﬂnlfﬂ@a&P"eé 18Pt hi nged

nmechani sm 38 of thﬁlthlﬁ&imhaﬁsgﬁgaﬁarﬂmﬁm,m to maintain the second 20
housi ng portion 14 in its closed position 18 when the first housing portion
12 is inits closed position 18. Wen the first housing portion 12 is
ranual |y nmoved to the dfiee radivtelephone,1Q fierthabiddudesardisplay 46@ask 44

Second housi 2; o = it f'%‘l&ﬂgﬁ%éf%&hﬁ%%%“%@%{ 34 RRIEhL Solbla (0,
10 may be t heil @af ttde sidle S2pfithedthird hgusing portian h@us‘#ﬁﬁj‘epor tion 12 after
the second housi ng-gaRteléfhorfe 160 beeoiicsBmANEE, 1858Bpaéd & available for
the display 46 and keypad 48. However, radiotelephones are
being designed with more capability to provide a greater range
of services and thus need additional display 46 and keypad 48
15 resources to support the expanded capability. One such
example of added capability is the addition of a selective call
receiver functions, such as a conventional pager, to the
functionality of the radiotelephone 10. A conventional pager
may be of the type model number AO4JRC5661A,
20 manufactured and available from Motorola Inc. 1500 N.W.
22nd Avenue, Boynton Beach, F1 33426-8292. The combination
of a pager and a radiotelephone is already well known in the
art.

25 Such expanded capability problems are overcome by
relating paging and radiotelephone modes associated with
the wireless communication device 10 to at least one of the
first 12 and second 14 housing portions being moved between
the closed 18 and open 20 positions. The movement of one

30 housing portion actuates a switch (see FIG. 7) to prompt the
device to change a portion of the communication device
between paging and radiotelephone functions. A switch
actuated responsive to the movement of a housing portion is

well known as taught, by example, in U.S. Patent No.
35 5,117,073.



cdbupl i ng nechani sns may be enpl oyed to automatically open each of the first
12 and the second 14 housing portions. 30 The radiotel ephone 10 is

advant ageous in that is contracted to approximately one third of its
useable length when in its closed position 18 while providing only one

addi tional layer of housing material. Thisgesults in a 35 reduction in

t hi ckness of the device and a wei ght reduction -8- approxi mately equal
to that of one noveabl e housing portion. Furthernore, when the

radi ot el ephone 10 is expanded to its open position 20, the earpiece 26 and

m crophone 28 transducefs renai R on. the een IS .3 hird h [
5 portion 10 permttin o’é8ﬁ9§mq8p€15§:ﬂ%y_g%ﬂ#tgé?%@elséqﬁp%%ﬁ%?%m H} a ﬁﬂrsnlagg
ear and nout h. Thedispliayingl pagiogeinformationewhendhed@sstahensipgRod®mnd a
data input device. 1546 b R3ddo BeBsPpoditishIPohd radittbRYHbAC1O  (he side

32 of the third holUsing portio e radi ot el ephone 10 copres
smal l er, |ess $pacnfprmation wbee thefixstdonsing Wmmmsl@yﬁﬁg%ﬁéggl—bmver,

radi ot el ephones ar@p&?%ﬁsﬁ@bgﬁ%nwe.h nmore capability to provide a
greater range of services and thus need additional display 46 and keypad 48

15 resources to support the expanded capability. One such exanple of added
capability is the addit Fon exhnipleckegpad funetionalityeisvexpanded: byns, such as

a conventi onal pagﬁgﬁl{g@ pggieng functions associated therewith when the first
10  housing portion 12 is in the closed position 18 and
radiotelephone functions associated therewith when the first
housing portion 12 is moved to the open housing position 20.

The dual modes of the device are not limited to only
15 radiotelephone and paging functions. This feature of the
present invention is intended to include any two modes of the
wireless communication device. For example, the dual modes
alternatively include: radiotelephone vs. notebook functions,
private vs. hands-free conversation and cellular vs. cordless
20 functions.

The display 46 and keypad 48 are preferably covered by
the moveable housing portions as shown in FIGs. 1 and 2, but
do not necessarily need to be covered to gain the expanded

25 functionality provided by the moveable housing portion. An
- example of a radiotelephone that has a moveable housing
portion and does not fully cover the keypad is cordless
radiotelephone model number 34986, manufactured and
available from Motorola Inc., 600 North U.S. Highway 45,
30 Libertyville, I 60048.

Another unique feature of the wireless communication
device 10 as shown in FIGs. 1 and 2 is a substantially
transparent portion 50, hereinafter called a lens, coupled to

35 the first 12 and second 14 housing portions. Since the display



ftinctionality of the radiotel ephone 10. A conventional pager nay be of the
type nodel nunber A04JRC5661A, 20 nanufactured and avail able from Motorol a
Inc. 1500 N.W 22nd Avenue, Boynton Beach, FI 33426-8292. The conbi nation
of a pager and a radiotel ephone is already well known in the art. 25 .

Such expanded capability problens are overpmne by relating pagi ng and

r adi ot el ephone nobdes associated with the wi rel ess communi cati on device 10
to at | east one of the first 12 and second 14 housing portions being noved
bet ween the cl osedglis sridasppartzdllyesvéredisy thdfirstthersing poftiond 230

housi ng portion actuat Syt ch. E 7 evice to
change a portion MH?%SEEM%‘%{%%%‘QRG%% 1%5%&%%\%? %lggg(?]d_
radi ot el ephone f urhrtvisbmg pogitim 18hthe displayl traditionslly becomesof digbflenent of a

housi ng portion i | . . o a5
Qoustng portion | suelokBous i AN is BpRPEPHR ikt 15 EndiRkend

di spl ayi ng pagPng ¥nhepsing M‘L&gtﬂﬂ]&é %g\%lélﬁt .SM arédPg‘%lgyrmved to
1055, 5 hplbind i Syl aceman bt 0,
keypadgf 5nct i onal i F§°°&%gé‘§53‘é’alsb‘§g E?gmi%s Bﬁ%%ﬁ@@u@cﬁeoégs%(gsoci at gg ’
t herewi t h when t héhdusisg position 18. Thus, the display capability is expanded
since it can now be used when the housing portions are in
10 their closed position 18. Of course, the lens may optionally be
coupled to only one of the moveable housing portions if so
desired. In accordance with the previously taught expanded_
keypad feature, the covered display 46 provides paging
* information when the housing portions are moved to their
15 respective closed housing position 18 and radiotelephone
information when the housing portions are moved to their
respective open 20 housing position.

Still another unique feature of the wireless

20 communication device 10 as shown in FIGs. 1 and 2 is keycap
means 52 coupled to the second housing portion 14. Since the
keypad 48 is at least partially covered by the second housing
portion 14 when the second housing portion 14 is moved to the
closed housing position 18, the keypad 48 traditionally becomes

25 oflittle use. However, the keycaps 52 are coupled to the second
housing portion 14 such that the keycaps 52 are disposed
essentially opposite at least a portion of the keypad 54 when the
second housing portion 14 is moved to the closed housing
position 18. The keycaps 52 are comprised of conventional

30 elastomeric material and protrude through the thickness of
the second housing portion 14. The keycaps 52 are coupled to
the second housing portion 14 by sandwiching webbing
interconnecting individual keycaps between layers of the
second housing portion 14. Thus, the keypad capability is

35 expanded since it can now be used when the second housing



10 housing portion 12 is in the closed position 18 and radi ot el ephone
functions associated therewith when the first housing portion 12 is noved
t he open housing position 20. The dual nobdes of the device are not '
limted to only 15 radiotel ephone and pagi ng functions. This feature of
the present invention is intended to includg-any two nodes of the wreless
communi cati on device. For exanple, the dual nodes alternatively include:
radi ot el ephone vs. notebook functions, private vs. hands-free conversation
and cellul ar vs. cpodtiensl4{B mfmS\clasedgwsiﬁm dBs DEgowrseaadditionadd 48 are

preferably covered &qfcbj 1 and
2, but do not necesl&grlﬁgn{%/%% %b O%d;?%?jﬂ%?rgglﬁgﬁé e>é ;,?ﬁgégkﬁg
functlonallty pr ovisgede Sbl;ﬁ - hin gecarsignee yoibi the W? Y AH anpl e of a
radi ot el ephone t hatexhandad ?ﬁaalf@aﬁﬂﬁStmcm&bd%rﬁaﬁmnsn@?amMy cover
e Koo e oy aader Asting Shasanh nen Chp aaten TauslE BergEh dic?, o’
avai l abl e from ille,
Il 60048. Anot her uslmpmdfﬁﬁitﬂrchseﬂ hd\fsmgrpabm d8randhradioteleptiene ce 10 as
shown in FIGs. %cebﬁs @vt?e Q%éo | 4 oéﬁﬁgﬁﬁﬁ"iﬁ)ﬁt gkd)v%d% ts

her ei naft er caIIed ns, couple rst secon
housi ng portions. Spenchousingipogitign 20.-10- 46 is at | east parti al I y

covered by the first housing portion 12

10 Yet, still another unique feature of the wireless
communication device 10 as shown in FIGs. 1 and 2 is an
antenna 56 coupled to the first housing portion 12. A
transceiver (FIG. 7) is substantially disposed in the third
housing portion 16. The antenna 56 is coupled to the

16  transceiver and the first housing portion 12. The antenna 56 is
moveable between a first, closed, antenna position designated
by reference numeral 60 at pocket 58 and a second, open,
antenna position designai:ed by reference numeral 62 extended
beyond the first housing portion 12. The antenna 56 is shown

20 to be rotatably coupled to the first housing portion 12 between

‘antenna positions 60 and 62. The antenna preferably extends
beyond the housing portion having the earpiece transducer 26
such that the antenna extends above a human head.

25 For the radiotelephone 10 having the length of the first
housing portion 12 approximately equal to the length of the
third housing portion 16, a conventional antenna extending
beyond the third housing portion 16 would not reach beyond
the length of the first housing portion 12. In this position a

30 shadowing phenomenon reduces the performance of the
conventional antenna. However, extending the antenna 56
beyond the first, moveable housing portion 12 raises the
antenna 56 to an even further extended position away from the
radiotelephone 10 and therefore overcomes the shadowing

35 problem resulting in improved antenna performance.



when the first housi ng portion 12 is noved to the cl osed housing position
18, the display traditionally becormes of little use. However, the |ens 50
is coupled to the first 12 and second 5 14 housing portions such that the
| ens is disposed essentially opposite at | east a portion of the display 46
when the first 12 and second 14 housing poybions are noved to the closed
housi ng position 18. Thus, the display capability is expanded since it can
now be used when the housing portions are in 10 their closed position 18.
O course, the |lens may optionally be coupled to only one of the noveable
housi ng portions if so |red I n ac dapc revi ously taught
expanded keypad feature ’&b?@?@&’ﬁ&éﬁig pQNV$&@§’§% g I nformati on
when the housing ppéts Bﬁv@ﬁr@eﬁ@‘bﬁdhéQaﬂhﬁblep&ﬁnerlﬁsheamomncémi;ed housi ng
position 18 and r one |nfor h r ns are
noved to their res%@ B T ’?@pﬁﬁ P CBBEﬁqC&)%(FI%%%%H%ﬁ%?h% ﬂu% que
feature of the5wi rsécmml ﬁﬂsfen@dmmbodnnent df the preserddnyeationi nThecs. 1 and

"2 k {s th
ke;ga Keycap_neans gﬁﬁgéalr%ﬁ&‘?%% {2%he 9@ a@%%'x‘&%&%léﬂtﬂihelfo sﬁb%e e

y .covere tge second ous(h tIp on 14
when the second hoinsiingtKas-t1 apdiZand dnthhe agsgeiate 68% thp05|t|on
&8 the Egypad 48 Elliéabl}[dvﬁit'i‘@ two 2SFiretlyl thé Gesti32 aridoswmdtlﬁl he

eycaps are coupled. to secon ’ e
keycaps 52 are di sPOYSRERUIANS,ATS S Bﬁﬁ@' ‘Eﬁaﬂg{ed %[eltﬁn %&{au%ﬂ?%f t he
keypad 54 wheng hep&ﬁﬁ&ﬁldGh@theﬂghmhelmrdwtablynmxgﬂed.o&ehendlyoihd housi ng
position 18. "The k%geaxﬁha §§ ﬁsﬁﬁ%ﬂﬁ&\ﬁﬁ@d% t?lgrﬁlfs@tﬂo%@ﬁ{g $Orti&h 3gt omeri c

material and protr
rather than being rotatably coupled.

The radiotelephone 10 comprises a housing assembly

15 having first 12, second 14 and third 16 housing portions. The
first 12 and second 14 housing portions are each coupled to the
third 16 housing portion. The third housing portion includes
a side 32. The first 12 and second 14 housing portions are each
moveable between a first, closed position, designated by

20 reference numeral 18 in FIG. 3 as shown in FIG. 4, and a
second, open position, désignated by reference numeral 20 in
FIG. 3 as shown in FIG. 3. The first housing portion 12 is
moveable between a first housing position 18 at least partially
covering the side 32 of the third housing portion 16 and a

25 second housing position 20 at least partially exposing the side
32 of the third housing portion 16. The second housing portion
14 is moveable between a first housing position 18 at least
partially covering the side 32 of the third housing portion 16
and a second housing position 20 at least partially exposing

30 the side 32 of the third housing portion 16.

A unique feature of the radiotelephone 10 is readily
apparent from viewing both FIGs. 3 and 4. The first housing
portion 12 has an end portion 22. The second housing portion

35 14 has an end portion 24 extending beyond the end portion 22 of



t h& second housing portion 14. The keycaps 52 are coupled to the second
housi ng portion 14 by sandw chi ng webbi ng i nterconnecting indivi dual
keycaps between |ayers of the second housing portion 14. Thus, the keypad
capability is 35 expanded since it can now be used when the second housi ng
portion 14 is in its closed position 18. O_qgourse, additional keycaps may
al so be coupled to the first housing portion 12 if so desired. In
accordance with the previously taught expanded keypad feature, the covered

Eort’ ion of {_he ka/pﬁﬁ’e %s@lém?éiﬁgitﬂ&ﬁloﬁam ﬂﬁlefrw’lﬁtﬁfﬁislﬂ\bnd thoaesemdid .
ousi ng portion s npved to Its closed hoysi.n .
radi ot el ephone f unctPBRRERIHIFATL NG uéfeﬁﬁ%ﬁgﬁ%‘%&?‘fkﬁ%&%ﬁ‘éd toits
open housi ng positi positibnsIIB at least puetiallytcoveringdhreide 3R pfshedhing e of
the wirel ess conmuni ' | Cenl ' pS an

bk poltid f6 | Preferal _hﬁﬁﬁ%ﬁgofﬁx@ﬁ?s@m

antenna 56 coupl ed ousi ng]ﬁpo (o) ranscei.ver (FIG 7)

i s substantial | 6 di bovsing pertiercangithe lepgth of the 14 boysingnt enna 56

is coupled to the 1 orﬁiéﬁ'&%ﬁ@aﬁﬁr%réaﬁbﬂﬂfhﬂ bh&haiptlsé hengthrof thre thidrd The
antenna 56 is noveabl e pbetween a_tirst, closed, antenna position designated

by reference nuner aRoBSIngE PR L6538 and a second, open, antenna position
desi gnated by reference nuneral 62 extended beyond the first housing

Prr st “housi ng porti on 12 CRAGEE St &k abg S8 or B AT ouSRILERIOR 1212
preferably extet@s each slide and are thereby captured by opposing guide rails 72
and 74 on the side 32 of the third housing portion 16.
Similarly, opposing sides 68 and 70 of the second housing _
portion 14 each slide and are thereby capture'd by opposing
guide rails 72 and 74 on the side 32 of the third housing portion
15  16. The first and second housing portions 12 and 14 are raised
above the side 32 of the third housing portion 16 to permit the
first 12 and the second 14 housing portions to at least partially
cover the side 32 when the housing portions 12 and 14 are in

their closed housing position 18.
20
When the housing portions 12 and 14 are in their closed
housing position 18, the side 64 of the first housing portion 12
slides past and over the side 68 of the second housing portion
14. Likewise, the side 66 of the first housing portion 12 slides
25 past and over the side 70 of the second housing portion 14. The
end portion 22 at the opposing sides 64 and 66 of the first
housing portion 12 are disposed in grooves 76 and 78,
respectively, when the housing portions 12 and 14 are in their
respective closed positions.
30 i
When the housing portions 12 and 14 are in their open
housing position 20, conventional stops (not shown) at the end
portion 22 of the first housing position 12 and the end portion
24 of the second housing portion 14 keep the housing portions
35 12 and 14 from separating from the third housing portion 16.



beyond t he housi ng portion having the earpiece transducer 26 such that the
antenna extends above a human head. 25 For the radiotel ephone 10
having the length of the first housing portion 12 approximately equal to
the length of the third housing portion 16, a conventional antenna

ext endi ng beyond the third housing portiag4l6 woul d not reach beyond the

| ength of the first housing portion 12. In this position a 30 shadow ng
phenonenon reduces the performance of the conventional antenna. However,

ext endi tn% thet ant mggc&ﬁrew stdfi}% éllqsbSifetaiiDﬂwhbasilnngpthnt@rmolz iagnd 12

rai ses e antenn to,an,.even further t |t fromthe

r adi ot el ephone 1oi§n‘ﬁh‘?ﬂé’ﬁ8‘f}_f?ﬂ’(§nbg/8%%§%%T?ﬁg{asjﬁg&%%ﬂﬁghgg %p%%?em

resul ting in inprtoedirgnpesitoma8f or mance. -12- Referring nowto FIGs. 3
and 4, there are shown perspective views of the radiotel ephone 10 in an

open and cl osed position, respectively, constructed ipn,accofdance with a 5
second preferr®ed enbodiFhemfirg and second bapsing RoFtIQNs ﬁ‘é‘%rg'glaﬁ?el ephone 10

is the sane as thghbadi & Bé 8RAAPE dduplbd b opposingFgiiide rhilsrZe and i

described in the assqcigt.ed,text with.the,fo ' i
Firstly, the fi rsPnltglea r&é’@b‘ﬁ“ﬁf‘%?"#&%ﬁﬁg Q&?ﬁ%&ﬁ?gﬁg?ﬁ%gﬁf%um ed
tSo thgI t hi rﬂ housithe firét apdr sécond Housing portions 18«ind; 14 eeeddg y coupl ed.
econdly, the ant ' [ 2 | ed- h & Sts | rtion
12 rather than bei%ﬁgg Pg?g{@%]l%? té%gty&y tgg'i.)dj Bbﬁ&l{gopéﬂﬁnf 165; é.n)%%'é lr.a'guﬁo
10  design. For example, the side 64 of the first housing portion 12
slidably engages with guide rail 72 of the third housing
portion 16 and the side 70 of the second housing portion 14
slidably engages with guide rail 74 of the third housing
portion 16. Thus, absolutely, no overlap occurs between any

15 part of the sides of first and second housing portions 12 and 14.

A conventional earpiece transducer 26 is coupled to the
first housing portion 12 and a conventional microphone
transducer 28 is coupled to the second housing portion 14. The

20 earpiece 26 and microphone 28 transducers are substantially
aligned with a center axis 30 of the third housing portion 16.
Conventional transceiving means (see FIG. 7), coupled to the
earpiece 26 and microphone 28 transducers, is preferably
disposed in the third housing portion 16.

25 :

In the closed housing position 18, the major surfaces of
first 12 and second14 housing portions are substantially
disposed in the same plane, and preferably, adjacent to the
side 32 of the third housing portion 16. Preferably, a side 34 of

30 . the first housing portion 12 is shaped to matively engage with
a side 36 of the second housing portion 14. Such engagement
permits the positioning of the first 12 and second 14 housing
portions in the same plane adjacent to the side 32 of the third
housing portion 16 while permitting the earpiece 26 and

35 microphone 28 transducers to align with the center axis 30.



The radi ot el ephone 10 conprises a housing assenbly 15 having first 12,
second 14 and third 16 housing portions. The first 12 and second 14 housi ng
portions are each coupled to the third 16 housing portion. The third
housi ng portion includes a side 32. The first 12 and second 14 housi ng
portions are each noveabl e between a fi rsis. cl osed position, designated by
20 Treference nuneral 18 in FIG 3 as shown in FIG 4, and a second, open
position, designated by reference nuneral 20 in FIG 3 as shown in FIG 3.
The first housing portion 12 is noveabl e between a first housing position
18 at least partially er. ng. the side. 32 of the third housing portion 16
and a 25 second housiﬁcﬁ)gi)g%‘?nqgﬁ%ﬂ“ezéoﬁ?dpg%‘@n 'tti"ﬁlh“ge%%bgé‘? ng the side
32 of the third hearpier 26mndmitfmphbne 28 tenisdueess age facingeway i S
noveabl e between ' ' | 4 jally covering
t he side 32 of th%oﬁf%s%% ﬁgt%%%#gﬁ%é?ghogﬁggégggfﬁl &lfo;@émggsition
20 at |east p&rtian eppexiyaitnfprhe usar toi wse e edrpieee ahdr d housi ng portion
16. A uni gue featmicophohlrafsdiiets HRitaR G atloteferifAfl 10 RIS Bs f 7O
ortion as an en

viewing both FIGs.. 3 and 4, The first housing d portion

22. The second hoﬂeﬁﬁﬁpﬁﬁmnoﬁe@nq&u&ayssﬁ es hapdsdreext endi ng

beyond the end pasperationerdbling théuskh o fanswer0Esll REtROGE bfenikg When t he

first 12 and the t%%clprzﬂ ?'(I% r}(l)usngg portions are noved to thelrr first
SSIOTOTRIT &Y

respective housing p | east partially covering the side 32 of
the third 0

_ In the open housing position 20, the first housing
portion 22 is disposed at an obtuse angle relative to the third
housing portion 16, preferably 180°, permitting alignment of
the earpiece transducer 26 with a human ear. Similarly, the
15  second housing portion 14 is also disposed at an obtuse angle
relative to the third housing portion 16, although preferably
180°, permitting alignment of the microphone transducer 28
with a human mouth. Both the earpiece 26 and microphone
28 transducers remain aligned with the center axis 30 when
20  the first 12 and second 14 housing portions are in the open
housing position 20. |

Although it would be less desirable than the preferred
embodiment, one of the first 12 and second 14 housing portions
25 may overlap the other such that the first 12 and second 14
housing portions are disposed in different but preferably
substantially parallel planes.

The movement of the first housing portion 12 between
30 the closed 18 and open 20 housing positions can be coupled to
‘the movement of the second housing portion 14 between the
closed 18 and open 20 housing positions. Contrary to the
- rotating housing portions 12 and 14 of FIGs. 1 and 2, the
sliding housing portions 12 and 14 of FIGs. 3 and 4 do not
35 interfere with each other and thus can be moved at the same



Mousi ng portion 16. Preferably, the length of the first 12 5 housing
portion and the length of the second 14 housing portion are each greater

t han one-half the length of the third housing portion 16. Qpposing sides 64
dnd 66 of the first housing portion 12 10 each slide and are thereby-
captured by opposing guide rails 72 and 74i@n the side 32 of the third
housi ng portion 16. Simlarly, opposing sides 68 and 70 of the second
housi ng portion 14 each slide and are thereby captured by opposi ng gui de
rails 72 and 74 ortimee ©f ¢ousse, elabémate onplingmieahanisms spaybe 16. The
first and second ' rdid Eywb | wadi e side 32 of
the third housing po {'oﬁngéh#gﬁgg%%gt tﬁ%é???g?f?¥§ggﬂﬁ?%e second 14

housi ng portions tsgcand ldaheusing portions.over the side 32 when the housing
portions 12 and 14 are in their closed housing position 18. 20 Wen the

housi ng portiops 12 an 4 aRe .| hei ry €l 0sed L.ng. L[{ion 18, the
side 64 of thegfi rst hgﬁé? ﬁﬁd’é’cﬁ?][;’l’@i‘ﬂnleog’lsi%‘ﬁ"sa”@%?" %H{@%{ri{he si de 68 of
t he second housi ngoptradted tb4approkimatay onedhsidief #5 useabbelengtht housi ng
portion 12 slides : I\JE: s di Qn@ housing
portion 14. The en‘é{iﬁ%ﬁ?ﬁ%sn@@gegﬁ%% %&gggo‘g@r}z%gleﬁgslﬁgéﬁ%d 66 of the first
housi ng portion 1Zdditional fageriof housingmaterah dhysreswisarid vel y, when
we hOlﬁsi‘Eg pQrtiQ‘&aulzé’ioﬁri% ﬂlﬁc%ﬁ@sf@fﬁﬁ@ﬂéviﬁé%@ﬁpéiwa lQ’_&dﬂctiOﬁ!t!ons.zoiao
en the housing portions an e.in their open,housin ition 20,

convent i onal d0ops2RRFOFIDA )eoé%ajlttﬁgi‘éﬁ(??one moveable housing %o?ﬁ%n.

Furthermore, when the radiotelephone 10 is expanded to its

open position 20, the earpiece 26 and microphone 28

transducers remain on the center axis 30 of the third housingr
portion 10 permitting convenient and comfortable alignment
15 with a human ear and mouth.

The radiotelephone 10 further includes a display 46 and

a data input device, such as a keypad 48, preferably coupled to
the side 32 of the third housing portion 16. As the

20 radiotelephone 10 becomes smaller, less space is available for
the display 46 and keypad 48. However, radiotelephones are
being designed with more capability to provide a greater range
of services and thus need additional display 46 and keypad 48
resources to support the expanded capability. One such

25 example of added capability is the addition of a selective call
receiver functions, such as a conventional pager, to the
functionality of the radiotelephone 10. Such expanded
capability problems are overcome by relating paging and
radiotelephone modes associated with the wireless

30 communication device 10 to at least one of the first 12 and
second 14 housing portions being moved between the closed 18
and open 20 positions.

The display functionality is expanded by displaying
35 paging information when the first housing portion 12 is



pdrtion 22 of the first housing position 12 and the end portion 24 of the
second housing portion 14 keep the housing portions 35 12 and 14 from

separating fromthe third housing portion 16. -14- The conventi onal
stops al so retain the housing portions 12 and 14 when the housing portions
12 and 14 are in their closed housing positfan 18. 5 The first and

second housing portions 12 and 14 are shown to be slidably coupled to
opposing guide rails 72 and 74 on the third housing portion 16.
Algerlzativglst/), Oanén@mﬂﬁdﬁﬁeﬁlg)sé@@oHtﬁ@i 18?111?@&16{&1&;@\&@9 portions 12
an need be sli t i r ousi Etion v/en a
robust 10 design. %&é‘?@w}eﬁﬁ@?ﬂ%ﬁ%ﬂgﬂslﬁ?ﬁl fsﬁbou %&%{)rtlon 12.
sl i dably engages wiopendhouting pidsitién &0.t he third housing portion 16 and the
side 70 of the second housing portion 14 slidably engages with guide rail
74 of the thi rd housi ng’fortlon 16. Thus,_ _absol utely, no overl ap occurs

bet ween any 15 Spart of Thekeyped functipnalityie HIVIRE paeidns 12
and 14. A conventi gaattieAs l&b@@@aﬁé&ﬂﬁ&%ﬁﬁh%éﬁ tﬁelﬂﬂsemomxﬁ poftiont

housi ng portion 12 _and .a gon ona.l duce i s coupl ed

to the second housi g‘sﬂ&@ %ié@%ﬁpﬁaﬁé wi%’%% {H’tc?@ Mione 28

transducers are sulasseciated tlyemehewhmtheﬁmehbasu@@m'tﬁm @2 ishe third

housi ng portion 16 ns (see FIG 7), coupled
R R e TR

to the earpi ece 26 is preferably

As with FIGs. 1 and 2, the dual modes of the device 10
are not limited to only radiotelephone and paging functions.
This feature of the present invention is intended to include any
two modes of the wireless communication device. For
15 example, the dual modes alternatively include:
radiotelephone vs. notebook functions, private vs. hands-free
conversation and cellular vs. cordless functions.

The display 46 and keypad 48 are preferably covered by
20 the moveable housing portions as shown in FIGs. 3 and 4, but
do not necessarily need to be covered to gain the expanded
functionality provided by the moveable housing portion as
discussed with FIGs. 1 and 2.

25 Another unique feature of the wireless communication
device 10 as shown in FIGs. 3 and 4 is a substantially
transparent portion 50, hereinafter called a lens, coupled to

~ the second housing portion 14. As similarly discussed with
FIGs. 1 and 2, the lens 50 is coupled to the second 14 housing

30 portion such that the lens is disposed essentially opposite at
least a portion of the display 46 when the second 14 housing
portion is moved to the closed housing position 18. Thus, the
display capability is expanded since it can now be used when
the second housing portion is in its closed position 18. Of

35 course, the lens may optionally be coupled to both of the



di sposed in the third housing portion 16. 25 In the cl osed housing position
18, the major surfaces of first 12 and second 14 housing portions are
substantially disposed in the sanme plane, and preferably, adjacent to the
side 32 of the third housing portion 16. Preferably, a side 34 of 30 the"
first housing portion 12 is shaped to matively engage with a side 36 of the
second housing portion 14. Such engagenerit8-pernmits the positioning of the
first 12 and second 14 housing portions in the same plane adjacent to the
side 32 of the third housing, portion 16 _whi]e pgrnittin &he ear pi ece 26
and 35 mi cr ophon®9%eable heysing portaons 1gangd 14 1t se degisedr Inxi s 30. -15-

Not e tﬂa't i 28t Pe a@b%‘ﬁﬁ%cﬂﬁﬁithiﬂfnb ﬁﬁevibﬁﬁy@@xti{eﬁ:ﬁahﬁgdd{dzyp%?et ﬁ6 ?ﬂd |

m cr ophone ransducer.s are fack.ng,a ro e side of .the thir
housi ng por on ?%%wf& %f%@g&ﬁggaﬁéwiﬂ :ﬁgf‘ﬁfﬂ;{lﬁoﬁ%@éﬁ’?to_ use the
ear pi ece and ni cwdpewbke hoasing pertion ano ephaosedlhowsiag in its

. ¢l osed positign s N 184GH HakidBRIINGS bARLGOR  BReRRAEHdfingNab! i N
the user to answer a caI? Wlt?:og'% gﬁ ni ng ?‘Ft;e ra 1ot‘g?e. hone i% %o In the

open housi ng posiPeréansarepeved te theiy enenyg2Q Housng positiendi sposed at an

obtuse angle relative to the third housing portion 16, preferably 180[err],

permtting alignment (gtill another unique feature of the wireless
communication device 10 as shown in FIGs. 3 and 4 is keycap
10 means 52 coupled to the second housing portion 14. As
discussed with FIGs. 1 and 2, the keycaps 52 are coupled to the
second housing portion 14 such that the keycaps 52 are
disposed essentially opposite at least a portion of the keypad 54
when the second housing portion 14 is moved to the closed

15 housing position 18. The keycaps 52 are comprised of
conventional elastomeric material and protrude through the
thickness of the second housing portion 14. The keycaps 52
are coupled to the second housing portion 14 by sandwiching
webbing interconnecting individual keycaps between layers of

20  the second housing portion 14. Thus, the keypad capability is
expanded since it can now be used when the second housing
portion 14 is in its closed position 18. Of course, additional
keycaps may also be coupled to the first housing portion 12 if
so desired. In accordance with the previously taught

25 expanded keypad feature, the covered portion of the keypad 54
provides paging functions when the second housing portion 14
is moved to its closed housing position 18 and radiotelephone
functions when the second housing portion 14 is moved to its
open 20 housing position.

30

Yet, still another unique feature of the wireless
communication device 10 as shown in FIGs. 3 and 4 is an
antenna 56 coupled to the first housing portion 12. A
transceiver (FIG. 7) is substantially disposed in the third

35 housing portion 16. The antenna 56 is coupled to the



t He earpi ece transducer 26 with a human ear. Similarly, the 15 second
housi ng portion 14 is also disposed at an obtuse angle relative to the
third housing portion 16, although preferably 180[err], permtting
allgnnent of the m crophone transducer 28 with a human nouth. Both the
earpi ece 26 and m crophone 28 transducers remain aligned wth t he center
axis 30 when 20 the first 12 and second 149ousing portions are in the
open housi ng position 20. Although it would be | ess desirable than the
preferred enbodinent, one of the first 12 and second 14 housing portions 25
may overlap the ot heansseivertand thefirst housing portionet3nThesantansiand6 por t i ons

are di sposed in di fxﬁ@Jéﬂb‘le BléEwQéﬁfaeﬁ?&' )Slo%lé&séﬁﬂid@d b&sx%&ﬁﬂéeﬁgnﬁf gnes. The
nmovenent of the f| ousi n orti.o f We osed 18 and open
20 housing positi o Weﬁéeg’dﬁﬁ éh)at' Rec H %Fe‘i‘ﬂ‘i’g 92EBnd housi ng
pgrtlon 14 beLV\BenahbénﬁéQﬁ}SﬁIdIBdGWd ] Fdﬁatmlcammaralj msxt@&gdd ary to
the rotating si an iding

housi ng portion gggﬁxaé%heg‘frsé?l&x rglgﬂrgn%l ggs r%}e %%%%5?3? %L\W'Ph each
other and thus cantbbershidablycoupleddarthe first bousingportivm i3 betweer| abor at e
coupl i ng mechani sn%nmﬁousﬁog{mr&y@@ahg @yt mtd:@hhﬁﬁg%%aﬁffgx@n&she first

12 and the second ortions ot el ephone 10 is
advant ageous in t hkeyend the usmg portion having the earpiece trans ucer 26

such that the antenna extends above a human head.

10 :
For the radiotelephone 10 having the length of the first
housing portion 12 approximately equal to the length of the
third housing portion 16, a conventional antenna extending
beyond the third housing portion 16 would not reach beyond
15  the length of the first housing portion 12. In this position the
shadowing phenomenon reduces the performance of the
conventional antenna. However, extending the antenna 56
beyond the first, moveable housing portion 12 raises the
antenna 56 to an even further extended position away from the
20 radiotelephone 10 and therefore overcomes the shadowing
problem resulting in improved antenna performance.

Referring now to FIGs. 5 and 6, there are shown

perspective views of the radiotelephone 10 in an open and

25 closed position, respectively, constructed in accordance with a
third preferred embodiment of the present invention. The
radiotelephone 10 is the same as the radiotelephone 10 shown
in FIGs. 3 and 4 and described in the associated text with the
following one exception. The second housing portion 14 is

30 rotatably coupled to the third housing portion 16 rather than
being slidably coupled. Therefore, a combination of sliding

- and rotating moveable housing portions is shown.

The radiotelephone 10 comprises a housing assembly
35 having first 12, second 14 and third 16 housing portions. The



contracted to approximately one third of its useable length when in its

cl osed position 18 while providing only one additional |ayer of housing
material. This results in a reduction in thickness of the device and a

wei ght reduction 10 approxinmately equal to that of one nobveabl e housing
portion. Furthernore, when the radiotel ephone 10 is expanded to its open

~ position 20, the earpiece 26 and m crophone208 transducers remain on the
center axis 30 of the third housing portion 10 permtting convenient and
confortable alignmept 15 w.th a human ear and nouth. The radjot el ephone 10
further includes a @F%"p‘#za@ndéeﬁ%ﬂ&%%‘Pﬁﬁ%%ﬁi%&,e%ﬁd}?@kit‘k ®ad 48,
preferably coupl ed hird 16 BowkingZportion)eThl third biesisivy portiéwindadeds the

20 radi ot el ephone 10. be spal,l| l,ess s is.available for the
i spl ay 46 and Koy oy deeret 12 apd erend dicudoBe Barfigs s ereyi «
more capability to moveable etyreeata firstmjesed pesitione designdtedby need
addi ti onal dispkay lgéﬁq: Ky I C t r nded
capability. Onelssucﬁa% gxanpaiei:dg?Séﬁ?ggﬁ'cg%asb%ﬁieqﬁsﬁﬁqu’aﬁ@% on of a
sel ective cal | recefefendi oner pesition.designated Brrefrensamysageal, 2Q i t he
functional ity of tPIG8iae!dticwhlenFICD. 5.50R6 F¥0 MBS aBARiK 12 ispr obl s
are overcone relatin i.ng and.r ot el ephon es, asspci at.ed W
the wirel ess 3% C(ﬁ?ﬁﬁﬁ%@ﬁ?@%ﬁ%&&ﬁ ggg‘l%o‘t‘ﬂ pqs&ﬁgp ¢ s?ngr#xgﬂgt 12
and second 14 housicuyeping thensidee82hof thry tisirf dionsimg pbetioh d6eand & and open
20 positions. e dj f [ ' [ ' | .
pagi ng i nfor ma;{ieon %f\%ghagihoég E&ﬁ é ? t(8 Qﬁi)dl}{s ?Rgﬁplgré? ?gg?ﬁaﬁfg %Eﬁn%yﬂ{égsﬁﬁ

32 of the third housing portion 16. The second housing portion

14 is moveable between a first housing position 18 at least

partially covering the side 32 of the third housing portion 16

and a second housing position 20 at least partially exposing

15  the side 32 of the third housing portion 16.

A unique feature of the radiotelephone 10 is readily
apparent from viewing both FIGs. 5 and 6. The first housing
portion 12 has an end portion 22. The second housing portion

20 14 has an end portion 24 extending beyond the end portion 22 of
the first housing portion 12 when the first 12 and the second 14
housing portions are moved to their first respective housing
positions 18 and at least partially covering the side 32 of the
third housing portion 16. Preferably, the length of the first 12

25 housing portion and the length of the second 14 housing
portion are each greater than one-half the length of the third
housing portion 16.

Opposing sides 64 and 66 of the first housing portion 12
30 each slide and are thereby captured by opposing guide rails 72
and 74 on the side 32 of the third housing portion 16. The first
and second housing portions 12 and 14 are raised above the
side 32 of the third housing portion 16 to permit the first 12
housing portion to at least partially cover the side 32 when the
35 first housing portions 12 is in its closed housing position 18.



-17- noved to the cl osed position 18 and radi ot el ephone informati on when
the first housing portion 12 is noved to the open housing position 20. 5
The keypad functionality is expanded by havi ng pagi ng functi ons associ at ed
therewith when the first housing portion 12 is in the closed position 18
and radi ot el ephone functions associ ated therewth when the first housing
"portion 12 is noved to the open housing posT%TDn 20. 10 As with FIGs. 1 and
2, the dual nodes of the device 10 are not limted to only radiotel ephone
and paging functions. This feature of the present invention is intended to
I ncl ude any two nodes of the wrel ess conmunication device. For 15

exanpl e, the dual nodes alhesecand/boysinggartion 14ik rdtatshlyorvmpled toghebook

functions, private > s }ﬁﬁ'tﬁ: n ' 44! rdl ess
functions. The di sp@;ragag%é‘? eypa% Z%B%?‘Iéé%?'é@%&é’%ﬁ%l&%? éée‘b;%zo t he
moveabl e housi ng porRQWHRE POsifhen vis himge merhamism, 4Gy Thivseesndhecessarily

need to be covergd t ' ty i W he
7ol pofof R AU IR YT, |

ARG AR et AN SRR e At
and 4 is a subst ant isecbyd hoashympertionddithenclosed 18 meidepdeR0dRstbza | ens,
coupled to positions. Conventional hinge mechanisms are acceptable for
use with the present invention.
10
When the housing portions 12 and 14 are in their closed
housing position 18, the side 64 of the first housing portion 12
slides under the side 68 of the second housing portion 14.
Likewise, the side 66 of the first housing portion 12 slides
15 under the side 70 of the second housing portion 14.

When the first housing portion 12 is in its open housing
position 20, conventional stops (not shown) at the end portion
22 of the first housing position 12 keep the first housing
20 portion 12 from separating from the third housing portion 16.
- The conventional stops also retain the first housing portion 12
when the first housing portion 12 is in its closed housing
position 18. |

25 The ﬁrst_ housing portion 12 is shown to be slidably
coupled to opposing guide rails 72 and 74 on the third housing
portion 16. Alternatively, only one side of the first housing
portion 12 need be slidably coupled to the third housing portion
16 given a robust design. For example, the side 64 of the first

30  housing portion 12 slidably engages with guide rail 72 of the
third housing portion 16.

A conventional earpiece transducer 26 is coupled to the
first housing portion 12 and a conventional microphone
35 transducer 28 is coupled to the second housing portion 14. The



.t He second housing portion 14. As similarly discussed with FIGs. 1 and 2,
the lens 50 is coupled to the second 14 housing 30 portion such that the

l ens is disposed essentially opposite at |east a portion of the display 46
when the second 14 housing portion is noved to the closed housing position
18. Thus, the display capability is expanded since it can now be used-when
t he second housing portion is inits close@2osition 18. O 35 course, the
| ens may optionally be coupled to both of the - 18- noveabl e housi ng
portions 12 and 14 if so desired. In accordance with the previously taught
expanded keypad f eggtpiece 28c.and yaicsephiong 2§ trapsduesrsfre sRtagtelivor nati on

when the housing paligheASvithe EaRe dx@s BOUfthel theAd hbasfigpoitioP 26! tion 18

and radi ot el ephoneg1 nformatglla?n when.t.he housi gg %g{@l gns arl?e11 H&X)e to their

open 20 housi ng poSPRVERtI08A] transeeiHDE MEAREdse r d ofoumed fortheess

conmmuni cati on devi eargiéca26simdvimicnrophéite 28 tradsducersk by pagfetablymeans 52

coupled to the sec ' -1 4 ' sed with FIG. 1 and 2,
£ CCRbARH TR Hbukihe B5relhs 96

t he keycaps 52 are € secon st ng portion 14 such that the
keycaps 52 are di sposed essentially opposite at |east a portion of the

Eey pad 54 W_nte_n t hi seg gmkdhatabMSReﬁ&ix@pééitioﬁ g@v?& hﬁjwtguﬁﬁaef,eaf 15
cl astomer i o mateori BFst A anbeecond T4 BousiE Reraene ATRSebYERA G econd
housi ng portion 14disposeddycthiesssdide plane, and preferably, adjacent to the
10  side 32 of the third housing portion 16. Preferably, a side 34 of
the first housing portion 12 is shaped to matively engage with
a side 36 of the second housing portion 14. Such engagement
~ permits the positioning of the first 12 and second 14 'housing“
portions in the same plane adjacent to the side 32 of the third
15 housing portion 216 while permitting the earpiece 26 and
microphone 28 transducers to align with the center axis 30.

Note that in the closed position 18, the holes in the
earpiece transducer 26 is facing away from the side 32 of the
20  third housing portion 16 and microphone transducer 28 is
facing towards the side 32 of the third housing portion 16.

In the open housing position 20, the first housing
portion 22 is disposed at an obtuse angle relative to the third
25 housing portion 16, preferably 180°, permitting alignment of
the earpiece transducer 26 with a human ear. Similarly, the
second housing portion 14 is also disposed at an obtuse angle
‘relative to the third housing portion 16, although preferably
- 135°, permitting alignment of the microphone transducer 28
30 with a human mouth. Both the earpiece 26 and microphone
28 transducers remain aligned with the center axis 30 when
the first 12 and second 14 housing portions are in the open
housing position 20.



~are coupled to the second housing portion 14 by sandw chi ng webbi ng

I nterconnecting individual keycaps between | ayers of 20 the second housi ng
portion 14. Thus, the keypad capability is expanded since it can now be
used when the second housing portion 14 is in its closed position 18. O
course, additional keycaps may al so be coupled to the first housing portion
12 if so desired. In accordance with the 9¥3evi ously taught 25 expanded ’
keypad feature, the covered portion of the keypad 54 provides pagi ng

functi ons when the secoq hoysi ng gﬁigign 14 is noved tqQ its closed housing
position 18 and radi ot & 1% #R gdegihdpsirples thevprefertedoor ti on 14

} S {mved ]Eot |h ts paﬁfboﬂi&dmlﬁ,sbﬂgoﬁtﬁhéﬁrgﬂlz%d\lféécon&tiﬁi hoﬂﬁ@lﬁrtﬁﬁéﬂued .
eature o e W reless sonmuni cation .devic own in . 3 an
is an antenna 56 %‘b%ﬁ‘é%ﬁ?%ﬁé’%ﬁﬁ §‘fc}hgtﬂl§q ﬁbe %’ﬁﬁ%ﬂn%.&

nscei ver
(FIG 7) is substhausizlg poxtienpnareidisposed inidiffargs biopsefegaldyrti on 16. The

antenna 56 is yougﬁggtagﬁiél[% arallbPREGSdsver and the first housing portion
12. The antenna 56 Is noved Pe etween a first, closed, antenna position

desi gnated by reference numeral 60 at pocket 58 and a second, open, antenna
position designated byThef@oeesRntwitha!firg? heubRipdpsrtiord 22 Getweba fir st

R R W S TN S e A RN
preferably extendthe movement of the second housing portion 14 between the
10 closed 18 and open 20 housing positions. Contrary to the
rotating housing portions 12 and 14 of FIGs. 1 and 2, the
movement of the housing portions 12 and 14 of FIGs. 5 and 6
do not interfere with each other and thus can be moved at the
same time. Of course, elaborate coupling mechanisms may
15 be employed to automatically open each of the first 12 and the
second 14 housing portions.

The radiotelephone 10 is advantageous in that is

contracted to approximately one third of its useable length

20 when in its closed position 18 while providing only one
additional layer of housing material. This results in a
reduction in thickness of the device and a weight reduction
approximately equal to that of one moveable housing portion.
Furthermore, when the radiotelephone 10 is expanded to its

25 open position 20, the earpiece 26 and microphone 28
transducers remain on the center axis 30 of the third housing
portion 10 permitting convenient and comfortable alignment
with a human ear and mouth.

30 The radiotelephone 10 further includes a display 46 and
a data input device, such as a keypad 48, preferably coupled to
the side 32 of the third housing portion 16. As the
radiotelephone 10 becomes smaller, less space is available for
the display 46 and keypad 48. However, radiotelephones are

35 Dbeing designed with more capability to provide a greater range



Beyond t he housing portion having the earpiece transducer 26 such that the
ant enna ext ends above a human head. 10 For the radiotel ephone 10 having the
length of the first housing portion 12 approxi mately equal to the | ength of
the third housing portion 16, a conventional antenna extendi ng beyond the
third housing portion 16 would not reach beyond 15 the length of the first
housi ng portion 12. In this position the spypdowi ng phenonenon reduces the
performance of the conventional antenna. However, extending the antenna 56
beyond the first, noveabl e housing portion 12 raises the antenna 56 to an
even further extendsdrpessandrithusayedd additiona? displagidét s kegpad 48 and
t herefore overco ' 0 LA N AARS d antenna
crpsbifed 1B il thE Uxpihi1ed pbhliicy] OFR <AtR

performance. Referring no __ang Ik wn per spective
~views of the radi cxereplesfadded eapabilipieis theiaddition ekagelostiveicall,

[ es fﬁCt ively, : CQ“%&?@EQ%E&%&S&M?@ eir’]‘béx{be%ltidﬁdlgbrge?f £ tRé tehnbodl ment

0 e present_inventj.on. The.radi ote one | € sa s the

r adi ot el ephone®10 fgﬂﬁhﬁn hI-Y—'PfS&ﬁe gaé}p&gfgpgnﬁaeélg)scép%&xpﬁn associated
t ext vviblth t he }‘oglca\pla' bﬁignﬁ;‘d)geﬁmamové%enﬁebﬁ_ Ii}dldtmgshpaginhgoahgon 14 is 30
‘rotatably coupled ta. |r | Likon r.at t han bei ng
slidably coupl ed. nf@é‘#’%&#}éqneanto%i%%Pefgﬁé%fmgﬁ&&en‘alrgﬁfsr ot ati ng noveabl e
housi ng portions iconumunacativredeuitediOctephleast 80e of the fivet 12 amdusi ng
assenbly 35 havi ngchhd 34 HousingGtions Ry bidved BEWHRSIHMIB8Ed hans. The.

10 and open 20 positions.

The display functionality is expanded by displaying
paging information when the second housing portion 14 is
moved to the closed position 18 and radiotelephone

15 information when the second housing portion 14 is moved to
the open housing position 20.

The keypad functionality is expanded by having paging
functions associated therewith when the second housing
20 portion 14 is in the closed position 18 and radiotelephone
functions associated therewith when the second housing
portion 14 is moved to the open housing position 20.

As with FIGs. 1 and 2, the dual modes of the device are
25 not limited to only radiotelephone and paging functions. This
feature of the present invention is intended to include any two
modes of the wireless communication device. For example,
the dual modes alternatively include: radiotelephone vs.
notebook functions, private vs. hands-free conversation and
30 cellular vs. cordless functions.

The display 46 and keypad 48 are preferably covered by
the moveable housing portions as shown in FIGs. § and 6, but
do not necessarily need to be covered to gain the expanded



-20- first 12 and second 14 housing portions are each coupled to the third
16 housing portion. The third housing portion includes a side 32. The first
12_and second 14 housing portions are each noveabl e between a first, closed
position, designated by 5 reference nuneral 18 in FIG 5 as shown in FIG
6, and a second, open position, designated by reference nuneral 20 in F G
.5 as shown in FIG 5. The first housing por#5en 12 is noveabl e between a

- first housing position 18 at |least partially covering the side 32 of the

- third housing portion 16 and a 10 second housing position 2Q at |east
‘partially exposing fumctiirgalityoprsivided bytthedomhveablahawsing partien aghe second
housing portion 14 s MRy¥ERRiEh FIQEENapdf2.r st housing position 18 at |east
' partially covering the side 32 of the third housing portion 16 and a second
 housing position 20 at |east partially exposing 1 5 the side 32 of the
third housing portion 16Anbther qiiqghededtwredf the wireless ebephonecatibn s

di | t f Vi ew th Fl &8m. 5 : ' ' ti
12 has an end pat o1 BRviss 10 A8 s8R e FTGe R BB ¢ is AaShplsigy 2 20 O0L O
portion 24 extendi ngranspament pertion 58 hereinafterotalladea lenstcavipled &9 portion
12 when the first 13}1@@%'{@1??%%?5’%5}%‘3“}{” e%?i&ﬁia?f?di’é&sga‘i'%tho their

first respective housing pos C ast arti aléﬁ clgpver.i ng the

side 32 of the thir&IGsudiang Bothe lansiB0 ipeeurled o phe speond A HWRNE he

first 12 25 hOESI NBoPG6h 's%@h%h@tttﬁellféﬁgﬁé Hlisifosé@h@s?éiﬁ%aﬁbf bpposits iabg

Bg” : 82 ?g? eac1 0 ar éﬁgs ra %)o nor? 2? f,hg dlsptlaf?‘ 466wnﬂ<tan the stecoen& tﬂl rhq)g@?xyg ' ng
portion is moved to the closed housing position 18. Thus, the

display capability is expanded since it can now be used whep

the second housing portion is in its closed position 18. Of
course, the lens may optionally be coupled to both of the

15 moveable housiﬁg portions 12 and 14 if so desired. In
accordance with the previously taught expanded keypad
feature, the covered display 46 provides paging information
when the housing portions are moved to their closed housing
_position 28 and radiotelephone information when the housing

20 portions are moved to their open 20 housing position.

Still another unique feature of the wireless
communication device 10 as shown in FIGs. 5 and 6 is keycap
means 52 coupled to the second housing portion 14. As

25 discussed with FIGs. 1 and 2, the keycéps 52 are coupled to the
second housing portion 14 such that the keycaps 52 are
disposed essentially opposite at least a portion of the keypad 54
when the second housing portion 14 is moved to the closed
housing position 18. The keycaps 52 are comprised of

30 conventional elastomeric material and protrude through the
thickness of the second housing portion 14. The keycaps 52
are coupled to the second housing portion 14 by sandwiching
webbing interconnecting individual keycaps between layers of
the second housing portion 14. Thus, the keypad capability is

35 expanded since it can now be used when the second housing



Opposi ng sides 64 and 66 of the first housing portion 12 30 each slide and
are thereby captured by opposing guide rails 72 and 74 on the side 32 of
the third housing portion 16. The first and second housing portions 12 and
14 are rai sed above the side 32 of the third housing portion 16 to permt
the first 12 housi-ng portion to at least partially cover the side 32 when
the 35 first housing portions 12 is in it246tlosed housing position 18.

-21 - The second housing portion 14 is rotatably coupled to the third

housi n ortion 16_between.the.cl osed, 18 .and en 20 housi .posjtions via
hi nge ?reghani sm 4(?01'%&‘?8 §£b%ﬂhlt§ c ?ﬁ?g’sl’?ﬁuﬁ&rféfo??ffﬁ“}'%e' r?ﬁl:ﬁf_dml?l rot at ed
bet ween the open i&yaaps chayalsc?Be paspledoto. thaﬁrdtimgd giﬁg@gaﬁgﬁmm al so
retains second houygi . t C e n e ousi ng
positions. Oonven%?o%lpﬁfng{e}%ncééﬁ%%&%é?% g‘%%sgwggﬁe%‘fﬁ%%s_e with the
present invention.® drkeypad-featurey tbarcDVwazszrtmmloﬂthakeypad B4ei r12

cl osed housi ngsposrip 1. 'h%eﬁﬁj n%élm, t m;isj |

sl i des under the ;iilrggi%bg lg?%nt secgﬁ)n ) Oﬁ&lélldr!]ﬁ péortﬁlhon ?E%?@v%hsg? t he
side 66 of the finSIme¥RkInslesedRousing peritionsl8 andandietelenhomero of the

second housi ng porfunotiodd whiheehé Becdnd hloubRigSpoetidiP14ii8Mmdved $o itd i ts open
housi ng position %%gn%ﬁﬂgﬁgghﬁzﬁs (not shown) at the end portion 22

of the first housi pos the first housing

10 Yet, still another unique feature of the wireless
communication device 10 as shown in FIGs. 3 and 4 is an
antenna 56 coupled to the first housing portion 12. A
transceiver (FIG. 7) is substantially disposed in the third
housing portion 16. The antenna 56 is coupled to the

15  transceiver and the first housing portion 12. The antenna 56 is
moveable between a first, closed, antenna position designated
by reference numeral 60 at pocket 58 and a second, open,
antenna position designated by reference numeral 62 extended
beyond the first housing portion 12. The antenna 56 is shown

20  to be slidably coupled to the first housing portion 12 between
antenna positions 60 and 62. The antenna preferably extends
beyond the housing portion having the earpiece transducer 26
such that the antenna extends above a human head.

25 For the radiotelephone 10 having the length of the first
housing portion 12 approximately equal to the length of the
third housing portion 16, a conventional antenna extending
beyond the third housing portion 16 would not reach beyond
the length of the first housing portion 12. In this position the

30 shadowing phenomenon reduces the performance of the
antenna 56. However, extending the antenna 56 beyond the
first, moveable housing pbrtion 12 raises the antenna 56 to an
even further extended position away from the radiotelephone
10 and therefore overcomes the shadowing problem resulting

35 in improved antenna performance.



.20 portion 12 from separating fromthe third housing portion 16. The
conventional stops also retain the first housing portion 12 when the first
housi ng portion 12 is in its closed housing position 18. 25 The
first housing portion 12 is shown to be slidably coupled to opposing guide
rails 72 and 74 on the third housing portion 16. Alternatively, only one

side of the first housing portion 12 need-B& slidably coupled to the third ~

housi ng portion 16 given a robust design. For exanple, the side 64 of.the
first 30 housing portion 12 slidably engages with guide rail 72 of the
third housing portion 16. A conventional earpiece transducer 26 is coupl ed

to the first housing pORéfe@ﬁ nk2néWwtkoaFYGN7e thére il shbver QPBRER diagr ang,

transducer 28 is sec The

ear pi ece 26 and m‘(i}u‘g'ﬁ 5‘#@ f’f@efﬁ} 3@8@&?&% g%p%@a‘ﬂ??léﬁﬂﬁ"ém @f;ngé?vmth a -
center axis 30 of radiotebephbrieolifigemepallyiincludes dEpanterinn 66| atreagiseei vi ng
nmeans (see Fl 7)

t ransducers, |Gls's pr'?’eqéé:(r}g%:n%g%%gfs%@gwﬁaﬁ&%@%%ég‘?%gg ﬁ?‘foﬁ? 16. In
the closed housi ng‘f%mﬁqel a giicrophang 28, & transmitterf 709,ran alertand second
14 housing porti ortsaﬁg@u&ibﬁimras&idcu msaﬁa%dpweﬁ 9@120'?11@ and

preferably, adjacent to t q(i de Bf r ou3| ng I on 16.
Preferably, a siddmSBagy m PQFS I‘FBBWHB°B F?@%Wp ‘mativel y
engage with random access memory (RAM) and electncally erasable

10 programmable read only memory (EEPROM), and may be
external or internal to the processor 706. The radiotelephone
10 is of a cellular portable type such as model number
FO09HYD8363BG manufactured and available from Motorola
Inc. 600 North U.S. Highway 45, Libertyville, Il 60048.
15 :
Optionally, the radiotelephone 10 is coupled to a selective
call receiver unit, or pager 713. The selective call receiver 713
is of the type such as model number A04JRC5661A,
manufactured and available from Motorola Inc. 1500 N.W.
20 22nd Avenue, Boynton Beach, F1 33426-8292.

The details in FIG. 7 either represented asa
radiotelephone 10 in blocks 701-712 or in combination with a
pager 713 and their functional relationship therebetween are

25 well known in the art and will not be described further except
- to distinguish between what is well known and that described
in the preferred embodiments of the present invention.

As discussed with FIGs. 1-6, the radiotelephone 10
30  performs certain tasks responsive to the position of the
moveable housing portions. This is accomplished using the
switch 711. When one of the housing portions is in its closed
position, the switch is closed circuited and thereby sends a
control signal 704 of a logic low to the processor. Likewise,
35 when the one housing portion is in its open position, the



a 8ide 36 of the second housing portion 14. Such engagenent permts the
positioning of the first 12 and second 14 housing portions in the sane

pl ane adjacent to the side 32 of the third 15 housing portion 216 while
pefmtting the earpiece 26 and ni crophone 28 transducers to align with the
center axis 30. Note that in the closed position 18, the holes in the -

" earpiece transducer 26 is facing away from28e side 32 of the 20 third
housi ng portion 16 and m crophone transducer 28 is facing towards the side
32 of the third housing portion 16. I n the open hpusing posit t he
first housing portl%thlZ 713 @l%@éc‘altte‘éﬁ%&hﬁé b¥ 5§ SraeF‘&%tir()Qs’t%‘all he
third 25 housing pm04bﬂﬂl&ﬁclﬁgﬁ&@&hbhﬁnéﬁﬁbﬁﬂoh, permtting alignnent of
- the earpiece transducer 26 with a human ear. Simlarly, the second housing
. portion 14 is al so disposed at an obtuse angle relative to the third

housi ng portion 16, althThglprocedser #6/islBidgrammegewitht 4 iprgdetergrimedt of

“the mi h 26
and i or ophone 38 oo dnsirictibng Whiti OUHR (P fhiletioht Of E?Sgil?&%“e
"the first 12 and sddepks ofitheradigtel snhon%ﬁg hasedion theconfzal signal

~position 20. '23sen‘b|ﬂo%'é ocbsstR 06 fenl Gvs sWitzh/ 201, e’I‘h’il@nf(irhe pr Ef erred
enbodi nent, one of the f 12 and s nd 14 .hous gort ons I%?r/ overl ap
e other  such t harexmple. the Breterser 108 ofan pdapbvel b TR RL

~di sposed in differdnsygad 4P anidedisplay 46 for either radiotelephone or paging
- 10 modes depending upon the state of the switch 711.

What is claimed is:



5 substantially parallel planes. The novenent of the first housing portion
12 between the closed 18 and open 20 housi ng positions can be coupled to
the novenent of the second housing portion 14 between the—+6—closed 18 and
open 20 housing positions. Contrary to the rotating housi rtlons 12 and
14 of FIGs. 1 and 2, the novenent of the housing portions mwd._
FIG. 5 and 6 do not interfere with each @%her and thus ca he
same tinme. O course, el aborate coupling nmechanisns my 15 '
automatically open each of the first 12 an% t he second 14 hou3|ng portlons
The radi ot el ephone 10 i s advantageous in t AP0 contracted to
~approximately one third of its useable Iength 20 when in its closed

position 18 while 1Pr ovidi ' . layer of housing material.
This results in a reduﬁlhgﬁsﬁ%taﬁggﬁlbqg %#&)tqﬁéem evice and a wei ght
reduction approxi mat el firstyeecond andithisd bersing\rarbionsh tue firgt podt i on.
Furt her nor e, ;’?F:e”thb%eéé’&d %bﬁ%ﬂ%"%ﬁ %bﬁcﬁé@ﬁ Hé%P't& thé tRird%hoiRp

position 20, e earplece 26 an one 28 transducers renain on the
center axis 30 of POKEORRi rd housing portion 10 pernitting convenient and

confortabl e alignnment & ﬁxﬂemmﬂwnhﬁarh@mngm&hon?;@he first holibing

Gach as SpEQSSaé:rfgigﬁiﬁgﬁa %@E’Qg‘;ﬁiﬁ %_%}:ﬁf;ﬁ@@wﬁq 8 h%a”#tg. 'a" hous ng
16. As pingrih ot 1
g\?;f:ggl e for the@ S Being padt pan ass are 35
16 Eé&rﬂi ﬁXuéi@gﬁﬁ?s tﬁ‘aiﬁpﬁdleégt g‘?ﬁ@ﬁg ex ogﬂi 1 Eiﬂ@clﬂe

bei ng desi gned w t %rov ange
e third housmg portxon the second housmg portlon

moveable between a first housing position at least partially
covering the side of the third housing portion and a second
housing position at least partially exposing the side of the
15  third housing portion;
an end portion of the first housing portion; and
an end portion of the second housing portion extending
beyond the end portion of the first housing portion when the
first and the second housing portions are moved to their first
20 respective housing positions at least partially covering the side
of the third housing portion.

2. A housing assembly according to claim 1 wherein the
- first and second housing portions are substantially disposed
25 in the same plane when moved to the first housing position.

3. A housing assembly according to claim 1 wherein at
least one of the first and second housing portions is rotatably
coupled to the third housing portion.

30 '
4. A housing assembly according to claim 1 wherein at
least one of the first and second housing portions is slidably
coupled to the third housing portion.

[
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«24- of services and thus need-additional display 46 and keypad 48

resources to -support the ex aqd capability. One such exanpl e of added
capability is tmmssmn eI ective call receiver functions, such as
a conventi onal p functionality of the radiotel ephone 10.

Such expanded ca s are overcone by relating paging and

r adi ot el ephone m) es assom ated with the-3%rel ess communi cation device 10
to at |east one of the first 12 and second 14 housing portlons bei ng noved
bet ween the closed 18 10 and open positjons. The djspla unctionality
i s expanded by di&pl ayMgowggr?gssram ¥ RECP ngi?HB éf‘a'b"r% @?Ysi ng
portion 14 is noviedst enkhf thedmed dambiédond Héusing portionsduetivane 15

i nformati on when the second _ hous portion 14 is noved to the open housing
position 20. The ‘f?é?Bﬁ’&eﬂﬁ\éf?%ﬁt‘f‘%lr i s expanded by havi ng pagi ng
functions associated therewith when the second housing 20 portion 14 is in
the cl osed pogitign 184 S poNot-a) erewith
when t he seco§d he(;u5| nga%(g‘%%lﬁg égfghlﬁggwowﬁgffoha%%e%%um ng}h%om tion
20. As with FI Gs.finstannd second hansingmestions fupeheretAraprigedm®s™ not |imited
to only radiot el epfigfigciFaRaliced dnd@ hilBfophbieStria@ducer,0f the present

I nvention is intended %’8 incl ude any two nodes of the w rel ess

comuni cati on deVI<SPECBEP Yexanpl e,

10 7. A housing assembly according to claim 5 wherein the
transducer is substantially aligned with a center axis of the
third housing portion.

8. A housing assembly according to claim 1 wherein the
15 third housing portion further comprises at least one of display
means and data input means.

9. A housing assembly according to claim 1 wherein at
least one of the first, second and third housing portions
20 further comprises radiotelephone means.

10. A wireless communication device comprising:
first and second housing portions, the first housing
portion coupled to the second housing portion and moveable
25 Dbetween a first and a second housing position; and
paging and radiotelephone modes associated with the
device when the first housing portion is moved to the first and
the second housing position, respectively.

30 11. A wireless communication device according to claim 10
further comprising display means for displaying paging and
radiotelephone information when the first housing portion is
moved to the first and the second housing position,

respectively.
35
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t He. dual nodes alternatively include: radiotel ephone Vvs:
functions, private vs. hands-free conversation and 3§ sgly @

VS,
cordl ess functions. The display 46 and keypad 48 are Rp &Y ed by
t he noveabl e housing portions as shown in FIGs. 5 ano' m

necessarily need to be covered to gain the ﬁ_panded nality
provi ded by the noveabl e- housi ng portion as“discussed with FIGs. 1 and 2.
Anot her uni que feature of the wirel ess conmunication 5 device 10 as shown

in FIG. 5 and 6 i su | al I an n | i nafdg er
called a | ens, cou;}zgd tgs‘i’ﬁgi%ssgc%%ﬁﬁﬂhé?ﬁéﬁp 5t %r)%h%}d?rgé tgﬁjrﬁngilﬁra]l(%/
di scussed wi th FI Gsfurthemeomprising [dats inputsnesnp haying nagngeyhd 14

housing portion suchdib@llephhd Alitctichs hsRREABIANTREWIH WheaPRRS Kipst at 10
| east a portion of the display 46 when. the second 14 _housin ortion is

y 4
moved to the cl osed¢iiRE RYTHEL is1BAved to the dirst god the,segp AMPELY s
expanded since Bt opusition, bespestidelynen the second housing portionis inits
cl osed position 18. O course, the lens nmay optionally be coupled to both
of the 15 noveabl e housing portions 12 and 14 if so desired. In accordance

Wi th the previousl yld. aught winepsssd comkaymizd tiomadeviee ¢dmprisimged di spl ay 46
provi des pagi ng i nformatj [H.fal ' ng)é s d&iget hei r
cl osed housi ng position %g}gﬁgﬁ?a%ggge e%hgﬁie éor nﬁt%ﬁﬁﬁﬁa%ﬁfelghousi ng

portion coupled to the second housing portion and moveable

10 between a first and a second housing position;
display means coupled to the second housing portion

and at least partially covered by the first housing portion when
the first housing portion is moved to the first housing position;
and

15 - lens means forming a substantially transparent portion
of the first housing portion and disposed essentially opposite at
least a portion of the display means when the first housing
portion is moved to the first housing position.

20 14. A wireless communication device according to claim 13
further comprising first and second information sets
displayed by the display means when the first housing portion
is moved to the first and the second housing position,

respectively.

25
15. A wireless communication device according to claim 14
wherein the first and second information sets further
comprise paging and radiotelephone information sets,
respectively. '

30

16. A wireless communication device comprising:

a first and a second housing portion, the first housing
portion coupled to the second housing portion and moveable
between a first and a second housing position; |

* c L M s *



70 portions—are noved to their open 20 housing position. Still another
uni que feat upe ol RS Ieégs comuni cation device 10 as shown in FIGs. 5

gnd 6 is keyc - upled to the second housing portion 14. As 25
di'scussed wi:t EWM’ | ﬂz; t he keycaps 52 are coupled to the second
housi ng porti t the keycaps 52 are disposed essentially

opposite at |least a portion of the keypa‘cﬁ%4 when t he second housi ng
portion 14 is noved to the closed housing position 18. The keycaps 52 are

conprised of 30 conventiqnal el astoneric, ,material a gig raotrude. i hrough the
t hi ckness of the seco %ﬂéﬂg}‘ﬁd”mﬁ F‘E}FPIfQ.tOTﬁ@ %’é’?@g g‘!ﬁ“ﬁr@"&’&ﬁ‘pl ed to

thg segonfl Eousi agdtr leaet phdtibily canedréd by the xgb hoysing poridom edhidmg ]
i ndi vi dual keyca -of . n ' rtioa.14, Thus,
the Keypad capabils ot BoRsidtBhRich if BV R EhdRHR RouBRE SRR, [

second housing and26- portion 14 is in its closed position 18. O course,
addi tional keycaps Mkegt£p rhEandephsddlf tHEA BéudiApSididionoahaon 12 if
so desired. In agcordapCe W th the previogysly taught e nded keypad
feature, the cové’rsél?sﬁ ﬁsF%uB]flyPP@%@ﬁ%:jeﬁé%Po %i"gggegég?ﬁﬁp'flﬁnctions
when the second hmaistwhieartheofirst4howsing\fation istrhovedtedhedusstng position
18 and radi ot el eglhone Lkons when the second housing portion 14 is noved

unct
to its open 20 h qep &S’é}?%-n. 10 Yet, still another unique
feature of the wirel ess :

10 17. A wireless communication device according to claim 16
further comprising first and second functions of the data
input means when the first housing portion is moved to the
first and the second housing position, respectively.

15 18. A wireless communication device according to claim 17
wherein the first and second functions further comprise
paging and radiotelephone functions, respectively.

19. A wireless communication device comprising:

20 a first housing portion coupled to a second housing
portion and moveable between a first and a second housing
position; , |

transceiving means substantially disposed in the
second housing portion; and

25 antenna means coupled to the transceiving means and .
the first housing portion, and moveable between a first and a
second antenna position. '

20. A wireless communication device, comprising:

30 first, second and third housing portions, the first and
second housing portions each coupled to the third housing
portion and each moveable between a first and a second
housing position; and

antenna means coupled to the first housing portion and
35 moveable between a first and a second antenna position.
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conmuni cation device 10 as shomn in FIGB 3 and 4 is an antenna 56 coupl ed
to the first housing portion 12.:A": transcelver (FIG 7) is substantially
di sposed in the third housing portion 16. The antenna 56 is coupled to the
15 transceiver and the first housing portion 12. The antenna 56 is
noveabl e between a first, closed, antenngﬁ%95|t|on desi gnated by reference _.
nuneral 60 at pocket 58 and a second ant enna position designated by
ref erence nuneral 62 extended beyond the first housing portion 12. The
antenna 56 is shown 20 to be slidably coupled to the first housing portion
12 between antenna positions 60 and 62. The antenna preferably extends
beyond t he housi ng portion having the earpiece transducer 26 such that the

ant enna extends above a human head. 25 For the radiotel ephone 10
having the length of the first hou3| ng ortion 12 approxi mately_equal to
the length of the tHousingAssesnbly pelesscoppepunisgiionaPexifea

extendi ng beyagnd the third hou5|ng portlon 16 woul d not reach beyond the

| ength of the first housing portion 12. In this position the 30 shadow ng
phenonenon reduces the perfornmance of the antenna 56. However, extending
the antenna 56 beyond the first, noveabl e housing portion 12 raises the
antenna 56 to an even further extended position away fromthe

radi ot el ephone 10 and therefore overcomes the shadow ng problen1resu|t|ng
35 in inproved antenna perfor mandbstract of the Disclosure

10

A wireless communication device (10) is provided for
maintaining acceptable acoustic coupling, increasing display
and data input device capability and increasing antenna

15 performance to encourage further miniaturization and weight
reduction thereof. Two moveable housing portions (12) and
(14) are moveable between a closed (18) and an open (20)
housing position and matively engage to provide an
expandable housing while aligning earpiece (26) and

20 microphone (28) transducers on a center axis (30) of the device
(10). Paging and radiotelephone functions of the device are
configured responsive to the position of the housing portion
(12). The housing portion has a lens for viewing a display (46)
thereunder and keycaps for actuating a keypad (54)

25 thereunder when the housing portion (12) is in the closed
housing position (18). An antenna (56) is extendable beyond
the moveable housing portion (12).

FIG. 1 accompanies this abstract.

Sheet Has Been Reﬂlaoed

i i




Referring nowto FIG 7, there is shown a block diagram of the

radi ot el ephone 10 of FIGs. 1-6. The bl'ock: diagram of the radiotel ephone 10
general ly includes an antenna 56, a receiver 5 702, nenory 703, a display
46, a keypad 48, a processor 706, an earpiece 26, a m crophone 28, a
transmtter 709, an alert transducer 710, a switch 711 and a power supply
712. The nmenory 703 includes conventiopg%/%?ad onl'y menory (ROM, random
access nenory (RAM and electrically e able 1 0 programabl e read only
menory (EEPROM), and may be external or internal to the processor 706. The
radi ot el ephone 10 is of a cellular portable type such as nodel nunber
FO9HYD8363BG nmnuf act ured and availabg% from Mbtp8ola Inc. 600 North U.S.

H ghway 45, Libertyville, Il 60048. 1 ' t he radi otel ephone 10 is
coupled to a selective call receivwér r 7130 The sel ective cal
receiver 713 is of the type s#6h aS 1% "}RCSGGQQ manuf act ur ed

and avail abl e from Mt odél,a | ng, e, ~Boynt on Beach

FI 33426-8292. The get ai l sNp 5 a J&di ot el ephone
10 in blocks 701-7{8\qr i ps i

functional rel ationshi '} &F téz art and will
not be descri bed furt\-<€é;/r, wel |  known
and that described i *aaggéﬁ esent invention.
As di scussed with FIGs: 4ﬁf§> Q0 perfornms certain

t asks responsive toZf2te _ pd @ portions. This is
acconpl i shed using the




swWitch 711. Wen one of the housing portions is in its closed position, the
switch is closed circuited and thereby sends a control signal 704 of a
logic lowto the processor. Likew se, 35 when the one housing portion is
in its open position, the -28- switch 711 is open circuited. and thereby
sends a control signal 704 of a logic high to the processor 706. The
processor 706 is programed with a predeperfAiped 5 set of instructions

whi ch control the functions of the shown ocks of the radiotel ephone 10
based on the control signal 704 sent to the processor 706 fromthe switch
711. Thus, for exanple, the processor706 can adaptively reconfigure the
keypad 48 and di splay 46 for either radiotel ephone 96 pagi ng 10 nodes

dependi ng upon the state of the switch 711. Wat is ChNained is: - 29-
Clains 1. A portabl e conmuni cation devi geconpy{sing) a first housing
portion; 5 a second ho§§jng portj polsi nggportion having

Wherghn the first area and

a side including a first area™aQd a_g
the second area are nutudQy




éxcl usi ve, and wherein each of the first area and the second area
contributes to a total area of the side of the third housing portion; 10
a first attachnment nechani smfor nechanically coupling the first housing
portion to the third housing portion and permtting the first housing
portion to nove relative to the third housing portion between a stowed
position and an unstowed position, mﬂggsygtat | east a part of the first
housi ng portion is disposed on the si of the third housing portion 15
and is disposed in the first area of the side of the third housing portion
when the first housing portion is located in the stowed position, and
wherein the first housing portion is disposed at an obtuse angle relative
to the side of the third housing portion when the first housing portion is

| ocated in the unstowed position; and 20 a s¥rond attachnent
mechani sm for mechanically coupling the g&cond_houging portion to the third
housi ng portion and permtting the sge nove relative
to the third housi ng port324n be on angZan unst owed

position, wherein at |east & paZiZ Comd T g<portion is di sposed
on the side of the third '/’//// A Lon_ af ,

area of the side of
portion is located i
portion is disposed}f
housi ng portiPn whe
position; 30 4
portion and the at |ead

ousi ng

: de of the third-
est ed+n1€ he unst oved
e first housing
,4portion are each

of one of the at
| east a part of the

S o) FIG.6
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- #30- 'hpusing portion and the second housing portion are each |ocated in
ttieir respective stowed positions, wherein the third housing portion is
d?éposed in a second housing plane having a thickness of the third housing
portion, and wherein the portable comruni cati on device has a thickness 5
substantially equal to the thickness of the first housing plane and the
second housi ng pl ane when the first housi n%)fg on and the second housi ng
portion are each located in their respecti d positions, and wherein
an end of the first housing portion extends beyond an end of the second
housi ng portion when the first housing portion and the second 10 housi ng
portion are each located in their respective stowed positions. 2. A
portabl e conmuni cati on device according to claim1l wherein the third
housi ng portion has a | ongitudinal axis substantially centered on the third
housi ng portion, and 15 wherein the at least a part of the first
housi ng portion and the at |east a part of the second housing portion are
substantially aligned with the |ongitudinal axis when the first housing

portion and the second housi [ ch t an their respective
unstowed positions. 20 3. ) ﬁB tipn|deyi ce according to
claim2 wherein each of the|f _ seyond| 85 da extends across
t he |.ongi tudi nal axis, and Wﬁkr n t {f | east alpar{<Df the first housing
portion and the at Ieast aNp sqcond houdi ng tion are
substantial ly aligned w th<t i i aji s the first housing
portion and the second housi ch rocat;éﬁ n their respective
stowed positions. 4. A por ini cat | oh devigéha cording to claim2
further conprising: ' ]
™~
|
2 |
" & S
~ |2 ~
= L—» N
o r——"
o as lQ .
] DA
b g Lo —d N
>
~
—lt
b
> e =
o > —t
nﬂo -t b 4
o= Ll w
~ | b (& ] =1
= Lad - =
) o ~
oA o
=




Ao2eT4 S5
30 -+ an earpiece carried by the flrst hou5|ng portlon and a

i crophone carried by one of the second housing ad--t e -t hif-g-
housi ng portion, -31- wherein the earpiece and _” hone ar e
substantially aligned with the | ongitudinal is i the” fi'tst hotsings ... |
portion and the second housing portion ar each Ioca ed’in- thei: rz‘respectlsve
unst owed positions. 5 5. A portable co ni catj on device™ accordl ng-t:a0 ..
claim4 wherein the third housing portiaon furthet" conpii ses: «.aH+ecei ver: «..
coupled to the earpiece and carried by {Haimpi rd housi ng; and a transmtter
coupled to the m crophone and carried by the th| rd 10 “housing.: @/x A
portabl e comruni cati on device according to cl aim1l wherein at | east -one-of
the first attdchmeml portablnesmmndcitien sevitedcahpeisingent mechani sm f urt her
conprises: 15 a hi nge nechanism 7. A portable comruni cation device
according to clai mallmﬁbpﬂﬁwgaﬁoq%t one of the first attachnent nmechani sm
and the segond att gc rther conprises: 20 a slide
mechani sm g8 A zéogrétgg {1e coﬁ%hla%:% IPon devi ce according to claim1

further conprisinga third hmhﬁngmﬁonmmg haide itecludingtrefitdtiared hndsi ng

ortion; and 25 keypad carried he Sld of the-t housi n
Bor tion. second area, wh g]?l tg\e irst area aﬁ/d e secon area are muQuaﬂ g
exclusive, and wherein each of the first area and the second area contributes

to a total area of the side of the third housing portion;

10 o first attachment mechanism for mechanically coupling the first
housing portion to the third housing portion and permitting the first
housing portion to move relative to the third housing portion between a
stowed position and an unstowed position, wherein at least a part of the
first housing portion is disposed on the side of the third housing portion

15 and is disposed in the first area of the side of the third housing portion
when the first housing portion is located in the stowed position, and
wherein the first housing portion is disposed at an obtuse angle relative to
the side of the third housing portion when the first housing portion is
located in the unstowed position; and

- 120 ,a second attachment mechanism for mechanically coupling the

' second housing portion to the third housing portion and permitting the
second housing portion to move relative to the third housing portion
between a stowed position and an unstowed position, wherein at least a part
of the second housing portion is disposed on the side of the third housing

25 portion and is disposed in the second area of the side of the third housing
portion when the second housing portion is located in the stowed position,
and wherein the second housing portion is disposed at an obtuse angle
relative to the side of the third housing portion when the second housing
portion is located in the unstowed position;

30 wherein the at least a part of the first housmg portion and the at least
a part of the second housing portlon are each dlsposed in a first housing
plane, having a thickness of one of the at least a part of the first housing
portion and the at least a part of the second housing portion, when the first

W
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9. A portabl e comunication device according to claim1 further _
conprising: a coupler for translating novenent of the first housing portion
30 relative to the third housing portion between the stowed position and

t he unstowed position to novenent of the second housing portion relative to
the third housing portion between the stowgd position and the unstowed
position, respectively: . -32- 10. A portable comuni cation device
according to claim1 further ;conprising: a retainer for retaining at |east
one of the fi tousingippridomanditha seeend heusiagopertinsuaiergpchdpeated inrtheir | east

one of the i HEeEerBR RIS, et BCHIRE Bolbg MHFHAUA tiBbosed™ "
respectively, ihs taonticibidifg plavcHaviag 4 tudkasss éfhthelhiddolesking Portion,

respectively. 11. A portabl e communi cation device according to cllaim1l
wher ei n t he 1Gndywheseinsthepariahle scomynunication derdeehas agthicknesger when at

ocated 1 not ne oy SR B P b Bl ehd Budf RO AN nd g s
| east one of thyusing plartoudlencthedirist hemeﬁ% p@ﬂidrem@dhé@uednwr\oaﬁhgon is

| ocated in the unstowed position. 15 12 Egrtabl e_conmuni €ation device
accordi ng to dpaitieniaregachdecatediin itheis gespective stewed positians, ghdvi di ng a

first information Sghe\keIndind 6AfHe ARE housing portion extends beyond an end of
the second housing portion when the first housing portion and the second

10  housing portion are each located in their respective stowed positions.

2. A portable communication device according to claim 1
wherein the third housing portion has a longitudinal axis
substantially centered on the third housing portion, and
15 wherein the at least a part of the first housing portion and the at least
a part of the second housing portion are substantially aligned with the
longitudinal axis when the first housing poition and the second housing

portion are each located in their respective unstowed positions.

720 3. ,;A..portable communication device according to claim 2
o wherein each of the first area and the second area extends across the
longitudinal axis, and
wherein the at least a part of the first housing portion and the at least
a part of the second housing portion are substantially aligned with the
25 . longitudinal axis when the first housing portion and the second housing
portion are each located in their respective stowed positions.

4. A portable communication device according to claim 2 further
comprising: | o _
30 an earpiece carried by the first housing portion; and

a microphone carried by one of, the second housing portion and the
third housing portion,

This is the réplacemsnt sheet
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of the first housing portion and the second housing portion is located in
t.he 20 stowed position, and for providing a second information set when
at | east one of the first housing portion and the second housing portion is
| ocated in the unstowed position. 13. A portable comunication device
according to claim12 wherein the 25 data3butput unit is a display. 14. A
portabl e comruni cati on device according to claiml further conprising: a

di splay for provi diwbesedisthé earpiecerand dhe tmiceopisene afe substaialbybaléga

comuni cati on deyice, wherein the display J.s carrjed by, the i rd housing -
portion in sucW! &Edﬁ@gltlla&%alé”‘ﬁ ?’ﬁ‘&F‘ l‘?‘ﬁftjé‘is USREP FWSJQ]%%P‘F of
the display i ' il : Ofcy L4 | . second
area of the o e HREeb 4 calfbedif i i Telpd e il Red Holficiat
mechani cal ly coupled to at |east one of the at |least a part of the first
housi ng portion and,the at. |l east a, part of .the segond housi 243 ortjon and
di sposed essenti al | 4 RRfseRlecomMyuRicafiondevice, ae¢arging, fo Fﬁém .\ n the
at | east one : ' | | t he second housing portion 5
ofhitd Bolubirid BBRR% RgreReF EoAPriRBS

is located in st owe osition to permt the visual information to be
viewed by the user afedeirerpmmipdéd to thenearpievatarohcateieddsy thecthitdhboatingeast
one of the first_ housing portion and the second housing portion is |ocated
in the stowed ition. 10 15. A portabl e comruni cati on device
according to claim g yanshiifer eoRPlelStoNte MiciGpRond' AR clifYidd byrherrirddi ng
first input information when at 1east ' :

10 housing.

6. A portable communication device according to claim 1 wherein at
least one of the first attachment mechanism and the second attachment
mechanism further comprises:

15 a hinge mechanism.

7. A portable communication device according to claim 1 wherein at
least one of the first attachment mechanism and the second attachment
mechanism further comprises:

20 _.ashde mechanism.
8. A portable communication device according to claim 1 further
comprising: | |
a display carried by the side of the third housing portion; and
25 a keypad carried by the side of the third housing portion.
9. - = A portable communication device according to claim 1 further
comprising: '

a coupler for translating movement of -the first housing portion
30 relative to the third housing portion between the stowed position and the
unstowed position to movement of i?he second housing portion relative to
the third .housing portion between the stdw;d position and the unstowed
position, respectively.

Tﬁis is the replacement shett
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one of the first housing portion and the second housing portion is |ocated
in the stowed position, and for providing second input information when 15
the at | east one of the first housing portion and the second housi ng
portion n is located in the unstowed position. 16. A portabl e conmuni cation
devi ce according to claim15 wherein the da3% input unit is a keypad. 20
17. A portable comuni cation device according to claim1 further

comprising: a keypads aaanad chirh@hRhiSn Uevild ddBrdEd daRiofutaRe of the

portabl e communicatio evice.to permt the user to enter information into
the the 25 pordombpeEsingmmuni cati on devi ce, wherein the keypad is carried by

eypad |5 di Sposed \ieiEineE ot Finising oF st pRe of The SFat ho BiRE Poz B Sarca  of
the side of thepkhiebtnd Hopsig O tf?(jé‘pﬂ!; %taleﬁw&?é’oﬁgfé‘ﬁﬁwéﬂ' ¥sifiON RhAGKHeO One

of the first housing portion~a e second usi ng portion, extending
t hrough t he % hi uhstewedgpositien evierothe aiclehst ane bb the fitstgwmusinghpartibn hnd

second housing portion,.respectiyvely, and .disposed essgntially oppesite.to
he portion of ReaNA NoUIME PoRoTy respectiveliyds fncafaththe stayer] isitin and
portion and thwgwggﬁd?goﬁp{gs?@éﬁ‘;éxl ocat ed -34- in the stowed

e o ente

position to permt the us information into the the portable

comuni cation device when the at |east one of the first housing portion and
(e second Moy, PATkdAne LSRRSGHiBRY ol Ach RERHERe ) bin BARIGRORL! | 1
10  portable communication device operates as a pager when at least one of the
first housing portion and the second housing portion is located in the
stowed position and operates as a telephone when the at least one of the
first housing portion and the second housing portion is located in the
unstowed position.
15
12. A portable communication device according to claim 1 further
comprising: |
a data output unit providing a first information set when at least one
of the first housing portion and the second housing portion is located in the
- 20 stowc_{gli position, and for providing a second information set when at least
one of the first housing portion and the second housing portion is located
in the unstowed position. '

13. A portable communication device according to claim 12 wherein the
25  data output unit is a display.

14. A portable communication device according to claim 1 further
comprising:
a display for providing visual information to a user of the portable
30 communication device, wherein the display is carried by the third housing
portion in such a manner that a visxig,lninformation presentiri'g surface of
the display is disposed in at least one of the first area and the second area of
the side of the third housing portion; and

. This is ihe replacement shest
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5 applies the tactile force to the portion of the keypad. 18. A portable
.communi cation device according to claim11: wherein a distance between a
distal end of the first housing portion and a distal end of the second
housing portion is less than or equal to-ghe 10 Ilength of the third
housi ng portion when the first housing portion and the second housing

o h e ! > .
Phe. di st ance. bet weRiettacona g, cofgpa ibiatfest BHEDIIRG ol 100 pRRCORIRELC
di stal . end of fitdtchastg pohibors and thent least aspayt efitle s¢dond Hausingipoetiérne

| ength of the thiyd hoysing pqQrtion when the first housj ortion and the
second housi n@nﬁé{“ﬂ?%ﬁaﬁé"—‘gﬁg PRROfiteFo 3t leaftia pord ttP‘g isplay avken

positions. 18 ERRGR i | SO : first
housi ng porti Bl}l‘é;&ag&éé%‘go ousi gég} porsﬁ% ;6}‘%&? ﬁ?‘ragm}%o%g% hég?ltx\ig&orﬁ%\r/\i ng a
si de incl ufli ni lpchtedsin threestoared posidton o prermdt theeisaahinformatiors to beea and

t he second area arg, nut ual | cl usiv wherein each . of, the first area and
the second ar BIEERsbY, theiset of tie pertabls emarinication Aevice dehest therat Tentt o
housi ng porti gfle tftRE 3irdk hbisinBlddAbR U tha RicbhAhdiRIApbATH 1chRl axi s
substantially centered on the Ir ousi ng portion, and wherein each of
the first arein #mistoveed positivnar ea extends across the |ongitudinal axis; an

ear piece carried by the first housing portion; 30 a m crophone
carried by one of the second housing portion and the third housing portion;

a receiveygcogp ed 20 pbRRAbRAEGARMIGNRIbIT dbvice hcldrdiRg té Ridish hewshed:
comprising: | |
a data input unit for providing first input information when at least
one of the first housing portion and the second housing portion is located
in the stowed position, and for providing second input information when
15  the at least one of the first housing portion and the second housing portion

n is located in the unstowed position.

16. A portable communication device according to claim 15 wherein the
_ data input unit is a keypad.
120 e
17. A portable communication device according to claim 1 further
. comprising; _
a keypad adapted to receive a tactile force from a user of the portable
communication device to permit the user to enter information into the the
25 portable communication device, wherein the keypad is carried by the third
housing portion in such a manner that at least a portion of the keypad is
disposed in at least one of the first area and the second area of the side of the
third housing portion;
a keycap mechanically coupled to one of the first housing portion and
30 the second housing portion, extending through the thickness of the one of
the first housing portion and the sec‘i;‘nd housing portion, respectively, and
disposed essentially opposite to the portion of the keypad when the at least
one of the first housing portion and the second housing portion is located

is is 1 nent shéet
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-35- atransmitter coupled t'o the m crophone and carried by the third
.housing; a first attachment nechani smfor mechanically coupling the first
housi ng portion to the third housing portion and permtting the first 5.
housi ng portion to nove relative to the third housing portion between a
stowed position and an unstowed position, -#kerein at |east a part of the
first housing portion is disposed on the side of the third housing portion
and is di sposeh tlie §tovedd positishad perniibehe user & eltes informatibaliatd thedid i on
when the first housing portion is located in the stowed position, and 10
wherei n the fipettableueammupdcatiomndeviceivehess the at least ong QE thexfiggthausing i ve

to the side of e thi h ' Lian n fi St i rtion is
ocated i n ¢ nePhHiwband e 8RR nBdne oeiofh redBetiidiieinStBe dniBs, for '
nmechani cal |y cegieplddigoditien Q)?Céﬁplyh@ﬂierﬁcﬁkffot@bﬁ ¢thd keydapi whichGustiupg
portion and perm tting the 15" "second housing portion to nove relative to
the third hduspppligiothe teatiledorresie thequastion oidbedkeppadnd an unst owed
position, wherein at |least a part of the second housing portion is disposed
on the side of the third housing portion and is disposed in.the second area-

of the side of 18.he Ahpostableudnmgupidationndevies atdvedirgrtndahnusi ng portion is
| ocated in the stowed position, 20 . and V\[nereingdgfh secogd housi n
portion is di sposedVMherdin »gisiancehaivecena distalend, figstibousing porhian, ¢
housi ng portio . eSO | ridons 1Sl ' owed
posi tion; wher grllwateﬁléﬂteeﬁaeast @asjég(gl?étl T‘%}‘W}’%ﬁ?ﬁsﬁ%ﬁgpﬁg dﬁorhlggﬁ&jg% t he
at | east al@ar tengthtdfethe dhindchéusing ppriion twhen the fiestdousing peetion and theer st

h [ 25 I : ' t hi ck f the at | t t of th
fivet housing BERNdRSUAEhAsHan Ht6 saeh Jopid B elfefperBitiwirdlng © '
portion, when pb@itfdnl’s,Stand |

wherein the distance between the distal end of the first housing

portion and the distal end of the second housing portion is greater than

15 twice the length of the third housing portion when the first housing
portion and the second housing portion are each located in their respective
unstowed positions.

_ 18. A portable communication device comprising:
+.-20 . a first housing portion;

a second housing portion; _

a third housing portion having a side including a first area and a
second area, wherein the first area and the second area are mutually
exclusive, wherein each of the first area and the second area contributes to a

25 total area of the side of the third housing portion, wherein the third
housing portion has a longitudinal axis substantially centered on the third
housing portion, and wherein each of the first area and the second area
extends across the longitudinal axis;

an earpiece carried by the first housing portion;

30 a microphone carried by one of the second housing portion and the
third housing portion; '

-y
g

a receiver coupled to the earpiece and carried by the third housing;
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housi ng portion and the second housing portion are each located in their
respective stowed positions, wherein the third housing portion is disposed
in a second housing plane having a thickness of the third housing portion,
30 and wherein the portable comunication device has a thickness
substantially equal to the thickness of th3-first housing plane and the
second housi ng pl ane when the first housing portion and the second housi ng
portion are each | qrahfishitfer! @Ripled €5 BRE MivRopHoneahdaficd B the third6-
wherein an end of the first houSing portion éxtends beyond an end of the

second housi ndhgueingbn when the first housing portion and the second
housi ng portion ar

e each .l ocated initheir respegtive,st . posi tkons, and
wherein the at |eadt ﬁﬁs(ipaa{h&ﬁeqql{@e?}ﬁrﬁmfé%s’}p‘ﬂé‘%ﬁlﬁo%@ﬁg% ﬁbe g%ql east 5
a part of the mm% 60 16 thethirdheiding gﬁﬁ-_&i@ﬂtdnﬂ pernaitiing eHe \firkh t he
| ongi tudi nal axis n the first housing portion and the second housing
portion aré& eahousing poztiontotmeve relativedoithe thind \hougingipartion betweemen t he

first housing portion and thg second housin orti I | din
their rospect: SaWsHIRetr RS 3 GREWIRL PafiHoR i helfin 3t ferBh barf BF S

m crophone ar efift housiiig poitiorals dispdsed bh thegideospitietirbhoasihg pereiont he
first housing portion and the second housing portjon are each l'ocated in

t Eei ror esgeﬁt i ard imdispased Bythe fist aremef Wesideipd the third heoysingperian on and
t . . . . . T o
bosi 1 one. 10 BhEH ARG tebt Rodiifig Roh A Toted n IE blow &P BEGHOKCaild> D1

por nicati on device co
housi ng polQ i owherein the first housing portion is disposed at an obtuse angle relative to

the side of the third housing portion when the first housing portion is
located in the unstowed position; and
a second attachment mechanism for mechanically coupling the
second housing portion to the third housing portion and permitting the
15 second housing portion to move relative to the third housing portion
between a stowed position and an unstowed position, wherein at least a part
of the second housing portion is disposed on the side of the third housing
portion and is disposed in the second area of the side of the third housing
portion when the second housing portion is located in the stowed position,
120 and wherem the second housing portion is disposed at an obtuse angle
relative to the side of the third housing portion when the second housing
portion is located in the unstowed position;
wherein the at least a part of the first housing portion and the at least
a part of the second housing portion are each disposed in a first housing
25 plane, having a thickness of one of the at least a part of the first housing
portion and the at least a part of the second housing portion, when the first
housing portion and the second housing portion are each located in their
respective stowed positions, wherein the third housing portion is disposed
in a second housing plane having a thickness of the third housing portion,
30 and wherein the portable communication device has a thickness
substantially equal to the thickness 'o'f,,the first housing plane and the second
housing plane when the first housing portiz)n and the second housing
portion are each located in their respective stowed positions,

This ig the replacement shest

_ Th\§
AR O Ca: 31 AN M



a second housing portion; a third housing portion having a side including a
first area and a 20 second area, wherein the first area and the second
area are mutual ly exclusive, wherein each of the first area and the second
area contributes to a total area of the sidggof the third housing portion,
wherein the third housing portion has a |ongitudinal axis substantially

t d the third h ' ' ] d wh i n, h of the first

and the second ar oa WhETGRNEAL ot Hr Gret loustigPoriiemaxteass beyend anesiber
the second ai . AR BT .

carri ed by the fd SicoR8UN) AP Yoo wifbr 1 ARRSGSEA bbMibPindThe Sbcdile

second housi ng portion an ousl ng portion; recelrver coup
t he ear pi ece anHousingipattion droeathilochtédirs itheir ré&pective stoweed pasitions; and

tio:
coupled to the mcrophone apd carried b e third hpusing; a fjrst
attachment mechani srrR‘?‘GFelﬂégﬁéﬁﬁl%aéF Pwaégeéﬂr%r&tw@uﬁmo %@%%ﬁ&kﬁ# to
the third hagsi | bt LRG: | : %{ég : ortion
to nove rel g%'Ii vg%tagpg)ﬁg@%@ dﬁgjdgﬁr%bg%%@%rg éb%%\/\%t}]alﬁ% Weﬁ)tgglhtg i on and
an unstowed poslidrigitudinkleaxis wlen tlenfirstehqusing portidre ahdrthe secorsd hgusimgt i on

i s di sposed on the,side of .the ird _housin ortion .and.,js disposed i,n the
first area of tR@r'%?‘blér%FaqthE’CPEﬁgr’d‘ “\?E&?eﬁﬁg‘ff stgwed POSI{AP%"“P&QV%‘?’} the
housi ng porti ongi R ' ! 'l l+h St
housi ng porti onﬁ;rs;tll(ljl spo%ggkg?ﬁgﬁdz%‘?n%goﬁgng%%%g% et%Eg Hs)éigaggélg];1 t he

third housing ptheir sespective tunstawed ponisissisnyheveini the dagplece anddhen t he

unstowed pogyti Cl)r?l't:rophone are substantially aligned with the longitudinal axis when the

first housing portion and the second housing portion are each located in
their respective unstowed positions and when the first housing portion and
the second housing portion are each located in their respective unstowed
positions.
15
20. A portable communication device comprising:
a first housing portion;
a second housing portion;
_ a third housing portion having a side including a first area and a
-1120 secon__d;area, wherein the first area and the second area are mutually
exclusive, wherein each of the first area and the second area contributes to a
total area of the side of the third housing portion, wherein the third
housing portion has a longitudinal axis substantially centered on the third
housing portion, and wherein each of the first area and the second area
25 extends across the longitudinal axis;
an earpiece carried by the first housing portion;
a microphohe carried by one of the second housing portion and the
third housing portion;
a receiver coﬁpled to the earpiece and carried by the third housing;
30 a transmitter coupled to the microphone and carried by the third
housing; _ \ ..,-.- )
a first attachment mechanism for mechanically coupling the first
housing portion to the third housing portion and permitting the first

YO A0 i
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a second attachnent nechani smfor nechanically coupling the 10 second
housi ng portion to the third housing portion and permtting the second
housi ng portion to nove relative to the third housing portion between a
stowed position and an unstowed position, wherein at |east a part of the
second housing portion is disposed on the-$7de of the third housing portion
and is disposed in the second area of the side of the third housing 15

portion when thg ' ' i E‘hnRééﬁi i on,
and wherein thg%gggl t%ﬂfdngg’ﬁ’%?{e?é(}% g&g}ﬁg@%ﬂ%@%‘ﬁ%ﬁd}\sﬂg ang eé
rel ative to thetevet positionearidan diristowsed popition, evheseirnatt leastsepartfithesi ng
portion is located in the unstqowed position; a.disp)ay for, providing visual
PO or mati on ¢ o SUbeNsing RORHORJS Glsmosed on the ek o st hausmgepotias ei n
the display is It ts | [ ' it : that a
Vi sual 1t or o BEAREAR TG et Cold (P SREY OF 1, PG TRANER

| east one of .t ivehdri thet fiest douming poeticreisolodatedein thie stowediphsitidn,tarel t hi r d

oast 8 part oniegirsiie FsE SOUGEPHGIHR dEROS AR M ORfussnele 5AEYE tor
the second houghagidObt ahwe%kﬁﬁhgh% m&%hhm@tﬂaeaﬁhg &?i}tiﬁh iseast a

portion of the display e at ast one of the first h ng portion
and t he second located iy thenmistowed positiined in t he stowed position to pernmit

the visual information to,be viewed by.the user of .the rtabl.e

conmuni cati on devic& Wgﬂdtﬁéacbf“qrgﬁfgc%“? rdpefl}‘?é“?ﬁ&sf?lm}ﬁbg H€ porti on
and the seqgnd seested Muﬁﬁ'fg]t peftidrbtd aeatited lh'&ouIshﬁ% oIS aR@ PerindRingdtieey pad
adapted to receive a_ tactile force froma user of the partable

communi cat i on $eeere hoysing pertiam ko mave relatiye & the thirddqusing pestieme t he
between a stowed position and an unstowed position, wherein at least a part

of the second housing portion is disposed on the side of the third housing
portion and is disposed in the second area of the side of the third housing
15 portion when the second housing portion is located in the stowed position,
and wherein the second housing portion is disposed at an obtuse angle
relative to the side of the third housing portion when the second housing
portion is located in the unstowed position;
a display for providing visual information to a user of the portable
120 comr'rﬂit';nication device, wherein the display is carried by the third housing
portion in such a manner that a visual information presenting surface of
the display is disposed in at least one of the first area and the second area of
the side of the third housing portion; '
a lens mechanically coupled to at least one of the at least a part of the -
25 first housing portion and the at least a part of the second housing portion
and disposed essentially opposite to at least a portion of the display when
the at least one of the first housing portion and the second housing portion
is located in the stowed position to permit the visual information to be
viewed by the user of the portable communication device when the at least
30 one of the first housing portion and the second housing portion is located
in the stowed position;
a keypad adapted to receive a tactile force from a user of the portable

communication device to permit the user to enter information into the the

This is We 1eplacemant sheet

fhi
YA A 39 4N 1
* c L M S * | Dm -



-38- portable communication device, wherein the keypad is carried by the
.third housing portion in such a manner that at |east a portion of the
keypad is disposed in at |least one of the first area and the second area of
the side of the third housing portion; amg.5 a keycap nmechanically
coupled to one of the first housing portion and the second housing portion,

extendi ng throu t he thickngss of .the.one tyhe fi,r.st _housin ii,on and
The second hdUUHRe SEPBCaRas diide, friftein the Gpadal aBteh bl InB his oo i o
to the porti dipuding perticty BRgudh & imaliterdthat 88 KasPAPortiohdt the ké%'pé”@%i ng
portion and the second housing portion is located 10 in the stowed

position to plispesediincatleast one afithe firstarer mid; the serond area ofrtheside abthe
comuni cat i O&E}gﬁbgﬁ%ﬁhﬁ%‘?{fmﬁéh@l east one of the first housing portion and

the second h ctively, is located in the stowed position

by applyi gg the t aCkéycap’ Reekarifailyeolsledan o sihthertisst husingpdisiohhd
tactile force to the portion of the keypad; 15 Wherein the at | east
a part of thethﬁiaeg@ndmgwm ing pgrtmlbrexmm{mgéhmugleﬂm thickngss ofthe paesfcond

Cht cknase or R LHEF HpRSMEbORRRCA I ol nARMIRL WbrRbRo ferpBBY tha
e T T b A LA T
Pg;pect ive stoRfef H&&rﬁtgw,s?rg&gpﬁm R tﬁﬂ iS?‘EPfHng}lﬁi&gﬂ?ﬁrfipﬁris ilacaied posed

. AT RSl 8 ekl 865 €] A MR | o
equal to the pditailecommiunidation detichsdemthepataleestoonk ofithe ficsirtbusingi ng
AR AL W M TR S e O
et o T oo aypuaentct ol S0 Rep WHN OB o
applies the tactile force to the portion of the keypad;
15 wherein the at least a part of the first housing portion and the at least
a part of the second housing portion are each disposed in a first housing
plane, having a thickness of one of the at least a part of the first housing
portion and the at least a part of the second housing portion, when the first
housing portion and the second housing portion are each located in their
20 respeé!;ive stowed positions, wherein the third housing portion is disposed
in a second housing plane having a thickness of the third housing portion,
and wherein the portable communication device has a thickness
substantially equal to the thickness of the first housing plane and the second
housing plane when the first housing portion and the second housing |
25 portion are each located in their respective stowed positions,
wherein an end of the first housing portion extends beyond an end of
the second housing portion when the first housing portion and the second
housing portion are each located in their respective stowed positions, and
wherein the at least a part of the first housing portion and the at least
30 a part of the second housing portion are substantially aligned with the
longitudinal axis when the first hotisling portion and the second housing
portion are each located in their respective ;towed positions and when the
first housing portion and the second 'housing portion are each located in

\\ . . ,
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housi ng portion are each located in their respective stowed positions, and
wherein the at least a part of- the first housing portion and the at | east
30 a part of the second housing portion are substantially aligned with the
| ongi tudi nal axis when the first housing ggrtion and the second housi ng
portion are each located in their respecfive stowed positions and when the
first housing portion and the second housing portion are each |ocated in
-39- their redmicrespective tmstnived positions, wiiezeiai thet ¢aspiese pindctheand t he

m crophone are .substantially aligned. w th the longitudinal, axis.when the
first housi ngBHeraBmSRe:AE Tabetnsrlly e witpute fomeiadinal e Fiiésy the i
their respect fiy&a notgd rff lahdohe sEchdMsilpepbiticil aroechBcaeatihon and
5 the second housing portion are each |located in their respective
unst owed posi theingespective unstowed positions and when the first housing portion and

5 the second housing portion are each located in their respective unstowed

positions.
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Housing Assembly for a Wireless Communication Device

Abstract of the Disclosure

A wireless communication device (10) is provided for
maintaining acceptable acoustic coupling, increasing display
and data input device capability and increasing antenna
performance to encour'age. further miniaturization and weight
reduction thereof. Two moveable housing portions (12) and
(14) are moveable between a closed (18) and an open (20)
housing position and matively engage to provide an
expandable housing while aligning earpiece (26) and

"microphone (28) transducers on a center axis (80) of the device
.(10). Paging and radiotelephone functions of the device are
- eonfigured responsive to the position of the housing portion

(12). The housing portion has a lens for viewing a display (46)
thereunder and keycaps for actuating a keypad (64)
thereunder when the housing portion (12) is in the closed
housing position (18). An antenna (56) is extendable beyond
the moveable housing portion (12).

FIG. 1 accompanies this abstract.
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