- 1 -- MEFHOD AND APPARATUS FOR ROUTI NG CONDUCTORS Fiel d of the | m¥&APi0n 5
The present invention is generally related to el ectronic devices, and nore
particularly to a nethod and apparatus for routing conductors through a

hi nge of an el ectronic device. 10 ' .~ Background G-flthe

I nvention Wth inprovenents in technol ogy” bnd the decrease in _ .
el ectroni c conponents, electronic devices have simlarly decreased in size.

One technique for further reduci 0 ' | of an 15

el ectronic device is to provide %ﬁi@%&éﬁ@%@ﬂm%be fol ded. Many
el ectroni c devi ces which include hi RQUTING/EONDHCTIORSt | e functionality.
For exanpl e, sonme have no functionality other than to protect an interface
for the device, or have limted functionality related to the position of
the cover. 20 However, functi oni¢id ebthedkwentioman be included in both

hi nged portiong. In addition to reducing the overall dinensions, the hinged

arrangenent all ows for_l%dditional functional surface area to be exposed
e present invention is generally related to electronic devices,

and more particularly to a method and apparatus for routing conductors ‘
through a hinge of an electronic device.

10 . Background of the Invention

With improvements in technology and the decrease in size of
electronic components, electronic devices have similarly decreased in
size. One technique for further reducing the overall dimensions of an

15 electronic device is to provide hinged portions which can be folded.
Many electronic devices which include hinged covers have little
functionality. For examplé, some have no functiona]ity other than to
protect an interface for the device, or have limited functionality related to

" the position of the cover. |

20 However, functional components can be included in both hinged
portions. In addition to reducing the overall dimensions, the hinged
arrangement allows for additional functional surface area to be exposed
when the electronic device is opened and protected when the electronic
device is closed. For example, in a portable radiotelephone or other

25  electronic devices such as laptop computer, palmtop computer or
- electronic organizer, the inner surface of one hinged portion could
contain function elements such as an earpiece and display, while the
inner surtace of the other hinged portion could contain another functional
element such as a keypad. _

30 However, when functional elements are located in each of the
hinged portions, an electrical connection must be made between the
functional elements. Such an electrical connection can be made by
routing individual wires through the hinge. Alternatively, flex strips
commonly known by those skilled in the art can be routed between the



when®t he ‘el ectronic device is opened and protected when the el ectronic
device is closed. For exanple, in a portable radi otel ephone or other 25

el ectroni c devices such as |aptop conputer, palntop conputer or electronic
organi zer, the inner surface of one hinged portion could contain function
el ements such as an earpi ece and di splay, “wile the inner surface of the
ot her hinged portion could contain another functi.onal el enent such as a
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functional el errerfUBcticﬁtajtelemeatsecfthed"ahged)pnﬂmnson can be made by routing
nown byt hose ki || ed TR taiAUevibesThaihy Yobtice R InRUGRIREL ¥
portions to provi idege,h@ excess length obflex stripohas heen giovided within thmbmge
o on. Enrough 1l 09 kel AN E 1R B uen e M ket 1
withint he hi nge closed. For example, a flex stnp may be loosely wound around a shaft o
a hinge. When the electronic device is in a closed position, the flex strip
fits more securely around the hinge. Other devices have provided
rotatable elements which move freely within a hinge and have a flex strip
10  which extends through a slot in the rotatable element of the hinge.
Finally, electronic devices having no rotatable element within the hinge
have incorporated flex strips which extend along an extended hinge and
twist within the hinge. The stress on the connections at proximal and
distal end portions of the flex strip is minimized by spreading the torsion
15 on the flex strip over a greater length. However, such conventional
devices generally require excess flex strip and/or hinges having a
greater diameter to house the excess flex strip. Such arrangements are
also susceptible to damage or failure over time due to pinching of the flex
strip or stresses on the connections. |
20 Accordingly, there is a need for a hinge arrangement for a foldable
electronic device incbrporating a conductor and a rotatably mounted
cylinder within the hinge which does not require an excess length of flex
strip. There is a further need for a foldable electronic device having a flex
strip and rotatably mounted cylinder which minimizes damage to the flex
25  strip.



5 to allow for the additional length of flex strip required when the
d&vice is closed. For exanple, a flex strip may be | oosely wound around a
shaft of a hinge. Wien the electronic device is in a closed position, the
flex strip fits nore securely around the Ringe. O her devices have provided
rotatabl e el ements which nove freely withrn a hinge and have a flex strip
10 which extends through a slot in the rotatable el enent of the hinge.
Finally, electronic devices havigg rotatable elenent within the hinge
have incorporated flex strips REIRNON QA0S LATANINGR ded hi nge and
twist within the hinge. The stress on the connections at proximal and

di stal end portions of £l LR A S: 00 Q¢ WpleP rsion
15 on the flex strip E)@;ﬁ '% %ﬁ%%&’gbﬁYéeﬁgﬂgf 5@5@@{‘*@@@@@%&%‘ ﬁothgl
devi ces gener al | closag positior decerppratingsthei preseat inventioies havi ng a greater

diameter to hause the Epeosy d berpsbive view of ! foRARIBRCHoAICdaViES of

susceptible to damage or over titme due to pinching of the flex
strip or stressedi&h }iRdhespeaRsHiAN 20 Accordingly, there is a need

for da hi nge gr r angerrerrglld.qisaa Sispablive 9ieﬂpét@ﬁymndb§%ﬁﬁ>dthg%qmgagd_r§g a
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f ol dabl e el ectrorineenion;ce having a flex strip and rotatably nounted
cylinder whigly mnim zeg JIBIEelRebiie (e of a flex strip inserted in the cylinder of
" FIG. 3; |
FIG. 5. is an exploded view of the housing assemblies of the

foldable electronic device of FIG. 1 incorporating the flex strip and

cylinder of FIG. 4;

15  FiG.6isa perspective view of the housing assemblies of FIG. 5

having the cylinder and flex strip inserted in the upper housing; |

FIG. 7 is a partial cross sectional view showing the positioning of
the flex strip and cylinder within the housing elements when the portable
electronic device is in the closed position;

20 FIG. 8 is a partial cross sectional view showing the positioning of
the flex strip and the cylinder within the housing elements when the
portable electronic device is opened to a 90 degree angle; and

FIG. 9 is a partial cross sectional view showing the positioning of
the flex strip and the cylinder within the housing elements when the

25 portable electronic device is fully open. . -




25 strip. -3 - Brief Description of the Drawings FIG 1 is a
perspectlve view of a foldable electronic device in the closed position

i ncorporating the present invention; 5 FIG 2is a per_spect|ve Vi ew
of the fol dable el ectronic device of FIG in the open position; FIG 3 is-
a perspective view of a cylinder for routi™y conductors through a hinge in
a fol dable electronic device according to the present i nvention; 10

FIG 4 is a perspective view -

FIG 3; FIG 5. is an expl odet—=#+exw ; Fr
fol dabl e .el ectronic device of FIG 1 |ncorporat|ng the flex strip and
cylinder of FIG 4; 15-|-h

assenblies of FIG 5 hav?l?re%%rﬁll& ?%&g{ﬁ@éﬂéhéh%ﬁ@)&?@q% .9

upper housi ng; routing conductors such as conductors on a flex strip through a hinge of a

5 foldable electronic device such as a portable cellular radiotelephone or

~ other wireless communication device. In particular, the invention
provides a cylinder which is rotatably mounted within the hinge portion of
a housing element. The cylinder preferably includes a slot for receiving a
distal end of a flex strip which is also inserted into a slot in another

10  housing element of the foldable electronic device. The method and

apparatus of the present invention enables the flex strip to be effectively
routed between the two moveable housing elements without being
damaged.

Turning first to FIG. 1, a perspective view shows a foldable

15  electronic device 100 such as a portable cellular radiotelephone having |
two hinged portions in the closed position. In particular, a lower housing
102 is coupled to an upper housing 104 having an outer housing cover
106 and a detachable battery 108. Lower housing 102 includes hinge
elements 110 and 112 which intercouple with hinge elements 114 and

20 116 of upper housing 104. A cylinder 118 for routing conductors
between lower housing 102 and upper housing 104 is positioned within
upper housing 104 between hinge elements 114 and 116. Lower
housing 102 preferably includes an external connector 120 for
transmitting or receiving signals from an external device and an antenna

25 122 for transmitting or receiving radio frequency (RF) signals.

As shown in FIG. 2, the foldable electronic device can be opened
to an angle theta (6), exposing the keypad 202, display 204, microphone
aperture 206, and speaker 208. As will become apparent in the
remaining figures, cylinder 118 enables conductors, such as conductors

30 on a flex strip, to make a connection between electrical components
located in the upper housing and the lower housing.

Turing now to FIG. 3, an exemplary cylinder 118 according to the
present invention is shown. Cylinder 118 preferably comprises a main
cylinder portion 302 and outer cylinder portions 304 and 306. Outer

35 cylinder portion 306 includes a slot 308 leading to a slot 310 in main




FIG*7 is a partial cross sectional view show ng the positioning of the
flex strip and cylinder within the housing el ements when the portabl e

el ectronic device-is in the closed position; 20 FIG 8 is a partial
cross sectional view show ng the p03|t|on%ng of the flex strip and the
cylinder within the housing el ements wheh”fhe portable electronic device is
opened to a 90 degree angle; and FIG 9 is a partial cross sectional view
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tion housi n
The cylinder pre tari0f ang Blacou §¥@Pdftgf°&!'t@'i"ﬁﬁy |@pler portion 304.
Although the cylinder is shown as a hollow cylinder, the cylinder could be
substantially solid with slots 308 and 310 extending from the center of the
cylinder laterally toward the outer surface. However, the cylinder is
10 preferably hollow as shown to reduce the overall weight of the foldable
electronic device. :

Turning now to FIG. 4, a flex strip 402 is shown positioned within
slot 310 of cylinder 118. While flex strip 402.is shown as a flex strip
having conductive elements as is well known in the art, any type of

15 conductive element including one or more individual wires could be
employed according to the present invention. Preferably, flex strip 402
comprises a proximal end portion 404 having contact elements 405 for
making connections to components in upper housing 104 of the
electronic device. A lead portion 406 of the flex strip leads to an angled

20 portion 408. As will become apparent in FIG. 6, lead portion 406 will lie
adjacent to lower housing 102, requiring an elbow portion 410 to enable
a lateral portion 412 of the flex strip to extend into cylinder 118, and a
distal end portion 414 of the flex strip to extend through slot 310.

Flex strip 402 of FIG. 4 is shown in a conformal position when

25 inserted in the electronic device, as shown in FIG. 6. While the flex strip
is preferably a conventional flex strip which lies flat when standing alone,
it will be understood that fiex strip 402 could be pre-formed to have elbow
portion 410 as shown in FIG. 4. Further, while lead portion 406 and distal
end portion 414 are collinear in FIG. 4, lead portion 406 could extend

30 down from elbow portion 410'without_the angled portion 408 and could
terminate in any arrangement of contact elements 405.

Tuming now to FiGs. 5 and 6, exploded views of the housings
incorporating cylinder 118 and flex strip 402 are shown. In particular,
contact elements 405 of proximal end portion 404 are adapted to provide

35 an electrical connection to components within a component housing



di stal end of a flex strip which is also inserted into a slot in another 10
.housi ng el enent of the fol dable el ectronic device. The method and appar at us
of the present invention enables the flex strip to be effectively routed
bet ween the two noveabl e housing elenents6mdthout bei ng danmaged. Turni ng
first to FIG -1, a perspective view shows“a fol dabl e 15 ‘el ectronic device
100 such as a portable cellular radiotel ephone having tw hinged portions

upper housi ng 10 oM 7012, SUEh bhhent oie BisE e btairk ER0R &° T "

battery 108. Lommcluduslmglt boardshand/oe discretgconmponents sucio aaraivmxatomf:brcm
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504. Preferably, aperture 504 extends an angle greater than 180
10 degrees around the hinge to allow a full range of motion of the hinged
portions. Although the hinge may be designed to open to a fixed angle 6
as shown in FIG. 2, the hinge may also allow for over-extension to
minimize damage to the device. As will become apparent in reference to
FIG. 7-9, cylinder 118 will only rotate through the angle of aperture 504
15 when distal end portion 414 of the flex strip is positioned through slot 310
of cylinder 118. Accordingly, any angle of aperture 504 which will limit
the range of motion of the hinged elements can be selected.
As can be seen in FIG. 6, elbow portion 410 and elbow portion
411 allow lateral portion 412 to be inserted into the center portion of the
20 cylinder and distal end portion 414 to extend through slot 310. Finally, a
cover 506 can be inserted to prevent any exposure of the flex strip or
cylinder. in the fully assembled electronic device, outer housing cover
106 covers the components in component housing portion 501. Lead
portion 406 is adapted to lie on a flat surface 502 of upper housing 104
25 and may be covered by a housing portion, a label or other material to
prevent damage to the flex strip. Battery 108 show in FIG. 1 is generally
positioned over flex strip 402.
Turning now to FIGs. 7-9, partial cross sectional views of the
foldable electronic device taken at lines A-A of FIG. 1 show the motion of
30 the flex strip 402 and cylinder 118. To clearly show the movement of the
flex strip, the flex strip is not eliminated in the cross sectional views.
Rather, the entire flex strip is shown throughout FiGs. 7-9. To clearly
describe the movement of the flex strip and the cylinder, an angle alpha
() is defined as the angle between distal end portion 414 and the plane i
35 containing lead portion 406 as shown in FIG. 7. When the electronic



remai ni ng figures, cylinder 118 enabl es conductors, such as conductors 30
.on a flex strip, to make a connection between el ectrical conponents |ocated
in the upper housing and the | ower housing. Turning nowto FIG 3, an
exenpl ary cylinder 118 according to the péesent i nvention i s shown.

Cylinder 118 preferably conprises a main~¢ylinder portion 302 and outer
cylinder portions 304 and 306. Quter 35 cylinder. portion 306 includes a
slot 308 leading to a slot 310 in main -5 - cylinder portion 302. Sl ot
308 is pref er abl @eyies isiin Hheiclosed positigneas\shown 43 Gt 7 anglRe isongi t udi nal

be. i noertoa | sbEARI Rl BIRATIAI0 doghes 1Y e poSiioR, pldeay BoRRITEY
devi ce. However, 411 qfithe figx siripiis berddn ascloekwise dirgction @sshovd BF1Eh 7 tonear
with slot 310. Algfiew distl eh8porioRdi 4idithes fek st eénd IRroug! sloe31G b
through outer cyl i qsr ti g@iﬁbplijhouggg%Pe ?6éjnder i's shown as a
hol | ow cyl i ndér, Cyﬁ'é ?fyffi&@g BeloW& NG| solid with slots 308
and 310 extendi ng fromAg ltverdiiusingr102 emoywedrwith rdspeet td uppéohausing o4,
outer surface. H%W%Wnéé}el 14 LILI& gtali énd portion 414 which extends through slot
508 of lower housing 102 move with lower housing 102. That is, slot 310
of the cylinder and slot 508 of lower housing 102 remain aligned as the
10  upper and lower housings move with respect to one another. When
lower housing 102 and upper housing are at 90 degrees as shown in
FIG. 8, angle a is at O degrees as the distal end portion 414 is coplanar
with lead portion 406 of the flex strip. As can be seen in FIG. 8, the
degree of curvature of elbow portion 411 is reduced. As the electronic
- .15 device is further opened to an angle equal to the angle 6 shown in FIG. 2,
angle o extends to a positive angle. As can be seen in FIG. 9, the
rotation of elbow portion 411 is even further reduced as cylinder 118 and
distal end portion 414 rotate with lower housing 102.
Although the invention has been described and illustrated in the
20 above description and drawings, it is understood that this description is
by way of example only and that numerous changes and modifications
can be made by those skilled in the art without departing from the true
spirit and scope of the invention. Although the drawings show a pre-
formed flex strip, the present invention could employ any shape flex strip
25 or other conductive elements to provide an electrical connection between
components in the moveable housing elements. The references to upper
and lower housing portions are arbitrarily selected and the moveable
cylinder could be incorporated in either housing element. Also, instead
of an aperture in the housing, the cylinder could be moveably inserted in
30 a gap in the housing to allow a full 360 degree rotation of the housing
elements with respect to one another. Although the present invention
finds particular application in portable cellular radiotelephones, the
invention could be applied to any electronic device, including pagers,
electronic organizers, computers or any wireless communication device



10 preferably hollow as shown to reduce the overall weight of the fol dable
.€lectronic device. Turning nowto FIG 4, a flex strip 402 is shown
positioned within slot 310 of cylinder 118. Wile flex strip 402 is shown
as a flex strip having conductive elenents as is well known in the art, any
type of 15 conductive el enent includi ng‘%ne or nore individual wires could
be enpl oyed according to the present invention. Preferably, flex strip 402

conprises a proximal end portion 404 havi cpntact el.enents 405 fqor making
connections to ¢ l5‘r9eWP¥gFﬁ'ter?)‘éﬁ'ng18FEWﬁ ELC&J fcants. '%Y%'@fq”o?ﬂ%u@g\ﬁ ce. A
| ead portion 406 linfitedhenly lbg¢hetfollewingaglaims an angl ed 20 portion 408. As

w Il becone apparent in FIG 6, lead portion 406 will |ie adjacent to |ower
housi ng 102, requiring an el bow portion 410 to enable a |lateral portion 412
of the flex striWegslamtend into cylinder 118, and a distal end portion 414
of the flex strip to extend through slot 310. Flex strip 402 of FIG 4 is

shown in a conformal position when 25 inserted in the electronic device,

as shown in FIG 6. Wiile the flex strip is preferably a conventional flex
strip which lies flat when standing alone, it will be understood that flex
strip 402 could be pre-fornmed to have el bow portion 410 as shown in FIG 4.

Further, while | ead portion 406 and distal end portion 414 are collinear in
FIG 4, lead portion 406 could extend



30 muon 410 wi thout the angled portion 408 and coul d

term M’M rrangement of contact elenents 405. Turning now to FIGs.
5 an ’””’ ﬂ@ ws of the housings incorporating cylinder 118 and fl ex

strip*402 arew In particular, conta&t el enents 405 of proximl end
-portion 404 are adapted to provide 35 an“electrical connection. to
conponents within a conponent housing - 6- portlon 501." Such Conponents
nounted within the housing could include 1 i t boards and/or: di-screte
conmponents such as a vibrator for a silen t function; a speaker .an
audio alert device or battery contacts. Cylinder 118 is adapted to be
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flush with hinge el em@first Bmeaﬁlemfnshaml@ 8oerYresy| i nder portions 304

and 306 fit wsthin hi hg?lﬁdéﬁﬁmbwl‘ﬂoﬁﬂ&édmthﬁi é@wmrﬁwbm@e{d ﬁﬂe$ to
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moti on of the hi biysdthrough for receiving sald conductor; and
a second hinge element having a second slot for receiving said

conductor.

10
2. The hinge of claim 1 wherein said cylinder comprises a main
cylinder portion and outer cylinder portions on each side of said main
cylinder portion, wherein said first slot extends through one of said outer
cylinder portions and said main cylinder portion.

15 '

3. .~ The hinge of claim 2 wherein said first slot extending through one
of said outer cylinder portions and said main cylinder portion comprises a
first portion extending through said outer cylinder portion at an angle with
~ respect to a second portion extending though said main cylinder portion. .
20
4. The hinge of claim 2 further comprising a flex strip having a first
portion extending longitudinally into said cylinder and having a second
~ portion extending laterally through said first slot.

25 5. The hinge of claim 1 wherein said first hinge element and said
second hinge element form first and second housing portions
respectively of a wireless communication device.

6. A method for routing a conductor between moveable housing
30 elements, said method comprising the steps of:
providing a hinge comprising a first hinge portion having an
aperture and a second hinge portion having a first slot for receiving said -
conductor; - |
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por ti oWng—t—hthﬁge may be designed to open to a fixed angle [err]
.as sho in FIG 2 inge may also allow for over-extension to mnimze .
damage t W wi || beconme apparent in.reference to FI.G 7-9,

cyli nder“(!‘\ ~ot at e t hrough the angl e of aperture 504 15 when

di st al p<5rt\'on 414 of the flex stri p1|s posi'ti-oned- through sl:iot 310 of

cylinder 118. Accordingly, any angl e of aperture.504 which wll limt the
range of notion of the hinge

6 el how port i on PRBORD & cHBTceSPBr et s Kol anblud G e s, 15
to be inserted i hinge pertivapsaid pdindep havingtanse&thd siok lelxtdmdmag]dt lBastal end

portion 414 to e er 506 can be
inserted to prev@WWJH%P%gE)%O{?{%%ew'sbr@'és'%éropau BYC linder. In the
fully assenbl ed el ect ingartinglsaicceonduater Iolmgttuﬁmgllwvtersalosyh@de;r anghe

t ted t
components i ns COWO”G%WQEW&&L %%krgﬂ?%oﬂ@h?a@séﬁ&%%{ﬁ%ﬁg ed to

lie on a flat surface upper housi ng by a
housi ng portion, SAIdBSESIObr ot her material to prevent damage to the flex
strip. Battery 108 showin FIG 1 is generally positioned over flex strip
402. Turni ng now artial croci's sect.l nal vi.ews. of

fol dabl e el ectrodic bi\ﬁsecré‘q% Frouting,con °A°r§f°flﬁ ¢ Whigin ?@dﬁgﬂ? gh of
30 the flex stripositiohirgnd ayjihdedeomptiSes positioaimy g nsdinveylihdenpodiomnt of

the 10 within said aperture and positioning said outer cylinder portions on each
side of said main cylinder portion within said hinge.

8. The method for routing conductors of claim 7 wherein said step of
inserting said conductor comprises positioning said conductor withina
15 hollow region of said cylinder.

9. The method for routing conductors of claim 8 wherein said step of
extending said conductor laterally through said second slot and said first
slot comprises aligning said second slot and said first slot.

20 '

' 10. The method for routing conductors of claim 6 wherein said step of
providing a hinge comprises providing a hinge for a radiotelephone.
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flex-strip, the flex strip is not elimnated in the cross sectional views.
Rather, the entire flex strip is shown throughout FIGs. 7-9. To clearly
descri be the novenent of the flex strip and the cylinder, an angle al pha
(a) is defined as the angle between distal end portion 414 and the plane 35
containing |ead portion 406 as shown in-AlG 7. Wen the electronic -7 -
device is in the closed position as shown in FIG. 7, angle a is

approxi mately m nus n|nety (-90 el bow portion
411 of the flex strip is bent N‘éﬁ%‘b@c‘ﬁw&%ﬂm% shown in FIG 7
to allow distal end portion 414 of ROUTINGEONDULTQRS®xt end t hr ough sl ot

310 of 5 <cylinder 118 and slot 508 of |ower housing 102. As | ower housing
102 is noved with respect to upper housing 104, both cylinder 118 and

di stal end portion 414 which extenmrammbﬂhl_e_':ﬂﬁm of lower housing 102

nove with |owgr housing 102. That is, slot 310 of the cylinder and slot 508 |
of | ower housing 102 remain aligned as the 10 upper and |ower housings
nove with respect to dhHnigHetRAE Omapmuﬁ6ﬁ§¢ﬂ1@|}1wtﬁﬁﬁoﬂﬂﬂéﬁ°rﬁous| ng

are at 90 degreegugh aghgdductbrs on a flex strip (402) through a hinge of a foldable
electronic device (100) such portable cellular radiotelephone or some
other wireless communication device. In particular, a cylinder (118) is
10 rotatably mounted within the hinge portion of a housing (104). The

cylinder preferably includes a slot for receiving a distal end portion (414)
of the flex strip which is also inserted into a slot (310) in the other housing
(102) of the foldable electronic device. The method and apparatus of the
present invention enables the flex strip to be routed between the two

15 moveable housings and the housing elements to move with respect to
one another without being damaged.

Figure 4 aécompanies this abstract



FIG ™8, angle [err] is at O degrees as the distal end portion 414 is
coplanar with I ead portion 406 of the flex strip. As can be seen in FIG 8,
t he degree of curvature of el bow portion 411 is reduced. As the electronic
15 device is further opened to an angle equal to the angle [err] shown in
FIG 2, angle a extends to a positiv ?Egke' As can be seen in FIG 9, the
rotation of elbow portion 411.i tﬂ%r reduced as cylinder 118 and
di stal end portion 414 rotate with | oy housing 102. Although the

i nvention has been described and ill \iFited in the 20 above description
and drawi ngs, it is understood thatAth\QSQ?scHﬂﬂicwlis by way of exanple
only and that numerous changes anRds i N can be nade by those
skilled in the art w thout dep RE spirit and scope of the
i nvention. Although the draw n Red flex strip, the present
i nvention could enpl oy any >
el enments to provide an S

noveabl e housi ng el enent s.
portions are arbitrarily sel 281N
i ncorporated in either houspyige
housi ng, the cylinder coul g#EA
housing to allow a full \
respect to one anot her.
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finds particular application in portable cellular radiotel ephones, the

i ivention could be applied to any el ectroni c device, including pagers,

el ectroni c organi zers, conputers or any w rel ess conmuni cati on device -8
- havi ng noveabl e housi ng el enents. Applicants' invention should be limted
only by the following clains. W claim - 9 - Cains 1. A hinge for
routing a conduct in an electronic dewﬁﬁé/ nprising: a first hinge el enent
havi ng an aperture providing an opening to 5 a first portion of said

el ectroni c device for receiving said conductor; a cylinder positioned

Wi thin said aperture of said first higge el enent, said cylinder having a
mai n cylinder portion and outer cylinder




porti‘ons on each side of said main cylinder portion and having a first slot
extending at |east partially therethrough for receiving said 10 conduct or
wherein said first slot has a first portion extending through a wall of one
of said outer cylinder portions at an angle with respect to a second
portion extending though a wall of saigi ;2 cylinder portion; and a second
hi nge el enent having a second slot for ;Z ving said 15 conductor, said
conductor retaining said cylinder in a substantially fixed position
relative to said second hinge el ement when said first hinge el enent pivots
Wi th respect to said second hinge el enent. 2. The hinge of claiml
wherei n sai d conductor cogp§ises‘¢041 20 trip having a first portion
extending longitudinally into fﬁ? g N havi ng a second portion
{@4inge of claiml
wherein said first hinge ¢ inge element formfirst
and second housi ng ' RIMBZLY 8 W reless communication
devi ce. 4. A et hod foN_[outi Nd/l'R"# Seor 1 een noveabl e housi ng

el enents of an el ectroni & | Cg 17 il P i sing the steps of:
providing a hinge congypsi gn having an 30 aperture
provi di ng an openiqg1;e #l ectroni c device -

FIG.5




and a second hinge portion having a first slot for receiving said
conductor; providing a cylinder having a main cylinder portion and outer
cylinder portions on each side of said main cylinder portion and having 35
a second slot extending at |east partially therethrough for receiving said
conductor, said second slot having a f%g;p:gortion ext endi ng t hrough one of
said outer cylinder portions and said Yn“Cylinder portion at an angle
with respect to a second porﬁbn exbObdi ng,cf hough said main cylinder

e

portion; 40 posi tioni ng SR, CY 118i 14i n sai d aperture of said
first hinge portion; ins i.ng ¢A|d conllyctpr Longitudinally into said
502 lid \§$g§ arerally through said second

10 /nder in a substantially
MQrfion wth said conductor

N 2SN FIG.7
W= J X San
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cyl i nder; -10- extending s RQOTHILL
slot and said first slot; a S hoSs
fixed position rell@biye iﬁ‘( X
wh id fi hi P ‘
en said first hi ng i‘ll_:




5 el.ement pivots with respect to said second hinge elenment. 5. 48z 1p
et hod fnr routing conductors of claim4 wherein said step of positioning

sai'd der co r| ses positioning said main cylinder portion within said
apert ,tul,ng said outer cyli nder portions 10 on each side of
said tion within said hi 6. The met hod for routing
conductors of clai'm 5 wherein said step o |nserti ng sai d conduct or

conprises positioning said conductor within a hollow region of said
cylinder. 15 7. The met hod for routing)ggaductors of claim6 wherein said
step of extending said conductor laterally through said second slot and

said first slot co I,ses all sai ond said first slot. 20
" " The et hod or - Poiign PruBflildadioOuscEiEl abefoniavi omplibe’
provi ding a_hi nge cofiiirstdu gwlﬁmmtrhva%masertafe Brovicing as|apeRng:to 9 A
met hod for Bout &figstpartion ot said alectranic: device oi receiving sajdetomductas; of an
el ectroni c devi ce, salogtllmdérfputltibneﬂrWMIn@aldmpeﬂtm&)fdaid fitst hinge
providing a hi nglenfehtPsaidi daerfhaw aimdif cyfimdérqrbriiaN ahd citePGRIURF ©
provi ding an Opﬁé‘hiﬁﬂstdh &achl % of$ fd {rPnffylﬁabPBSHi‘?)ﬁtéer‘h dH f(i_f]'§t and a
second hinge po Slot 8ﬁen%}/n'gnaci I8ast pa aIIQ’y erethoug?'n for rece(?vmg sai uetor;
- 10  conductor wherein said first slot has a first portion extending through a
wall of one of said outer cylinder portions at an angle with respect to a
. second portion extendlng though a wall of said main cylinder portion;
and
a second hmge element having a second slot for receiving said
15  conductor, said conductor retaining said cylinder in a substantially fixed
position relative to said second hinge element when said first hinge
element pivots with respect to said second hinge element.

2. The hinge of claim 1 wherein said conductor comprises a flex
20 strip having a first portion extending longitudinally into said cylinder and
having a second portion extending laterally through said first slot.

3. The hinge of claim 1 wherein said first hinge element and said
second hinge element form first and second housing portions
25 respectively of a wireless communication device.

4, A method for routing a conductor between moveable housing
elements of an electronic device, said method comprising the steps of:
providing a hinge comprising a first hinge portion having an
30 aperture providing an opening to a first portion of said electronic device
and a second hinge portion having a first slot for receiving said
conductor; '
providing a cylinder having a main cylinder portion and outer
cylinder portions on each side of said main cylinder portion and having
35 a second slot extending at least partially therethrough for receiving said
conductor, said second slot having a first portion extending through one
of said outer cylinder portions and said main cylinder portion at an
angle with respect to a second portion extending though said main
cylinder portion;
40 positioning said cylinder within said aperture of said first hinge
' portion;
inserting said conductor Iongltudmally |nto said cyllnder
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‘positLQning a main cylinder portion within said aperture of said 30 first
~hi nge iortlon and positioning outer cylinder portions on each side of said

‘main c uu mﬂ u I,Hul thin said hinge, said main cylinder having a second
partially therethrough for receiving said

slot e

conduct or; “ posi t offi n§ sai d conductor w.fpi.n a hol |l ow regi on of said nain
-35 cyllnder portion; inserting said conductor longitudinally into said

mai n cylinder portion; aligning said second slot and said first slot; and
-extendi ng sai d condextendihgsaidaddnduttordatgrallysthroughoszid setond slot afid ~ sai d
first slot.  sajd first slot; and

retaining said cylinder in a substantially fixed position relative to
said second hinge portion with said conductor when said first hinge
5 element pivots with respect to said second hinge element.

5. The method for routing conductors of claim 4 wherein said step

of positioning said cylinder comprises positioning said main cylinder

portion within said aperture and positioning said outer cylinder portions
10  on each side of said main cylinder portion within said hinge.

U - 6. The method for routing conductors of claim 5 wherein said step
of inserting said conductor comprises positioning said conductor within
a hollow region of said cylinder.
15 _
7. The method for routing conductors of claim 6 wherein said step
of extending said conductor laterally through said second slot and said
first slot comprises aligning said second slot and said first slot.

20 8. The method for routing conductors of claim 4 wherein said step
of providing a hinge comprises providing a hinge for a radiotelephone.

9. A method for routing a conductor between moveable housing
elements of an electronic device, said method comprising the steps of:
25 providing a hinge comprising a first hinge portion having an
aperture providing an opening to a first portion of said electronic device
_ and a second hinge portion having a first slot for receiving said '
~ conductor;
positioning a main cylinder portion within said aperture of said
30 first hinge portion and positioning outer cylinder portions on each side
of said main cylinder portion within said hinge, said main cylinder
having a second slot extending at least partially therethrough for
receiving said conductor;
positioning said conductor within a hollow region of said main
35 cylinder portion;
-inserting said conductor longitudinally into said main cylinder
portion;
aligning said second slot and said first slot; and
extending said conductor laterally through said second slot and
40 sald first slot.
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