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Field of the Invention 5 The present invention rel ates generall y‘i&ﬂﬁlﬁe‘?l-—z
field of foldable, portable radiotel ephones, and nore particularly to
apparatus for hinging the housings of a fol dable, portable radiotel ephone.
10 Background of the Invdntion Portable, cel®EPa12pRones
are increasingly utilized to permit a user to communi cate tel ephonically

- over a wreless i I | Qqcat Lpp. abl ephone
Cransmi ts a1 ow wBADGETELERHONE. Hafile: & SEER. cORTRMER MNGECT o o
whi ch may be connected with conventional |andline tel ephone systens.
Portabl e cel l ul ar radi ot el ephones having two housings joi ned by sone type
of hinge that allows the fqousings_to fold upon one another are known in the
art. Sone known fol di ng radi ot el cfietghcef the dnvestiol the 20 electronics in
. one housing, called the body. The other housing, called the cover, nornally
contains fewer electyonic conponents f{han the hody. her kn f ol di ng
~radi ot el ephones havi_f‘ﬁlﬂr%%r‘r'g‘feéﬁppd'ﬁ ales Qﬁ"?WBVtSé@}e%?Mﬁoﬁggl%over
contai ns no el pekablei radiotelephones, and more particularly to apparatus for hinging
the housings of a foldable, portable radiotelephone.

10 Background of the Invention

Portable, cellular phones are increasingly utilized to permit a user to
communicate telephonically over a wireless system at virtually any
location. The portable telephone transmits a low wattage, radio frequency

15  signal to a receiving station, which may be connected with conventional
landline telephone systems.

Portable cellular radiotelephones having two housings joined by
some type of hinge that allows the housings to fold upon one another are
known in the art. Some known folding radiotelephones have most of the

20 electronics in one housing, called the body. The other housing, called the
cover, normally contains fewer electronic components than the body.
Other known folding radiotelephones have all the electronics in the body;
thus, the cover contains no electronics.

- Some known portable cellular radiotelephones utilize, as shown in

25 FIG. 7, a hinge mechanism having a spring 742 and hinge pins 736,748
disposed in a tubular hinge arm 724 formed at an end of a cover 706, and
bushings 760 formed in body 712. Spring 742 is positioned between
hinge pins 736, 748, and at all times outwardly forces hinge pins 736, 748
from cover 706 to body 712. Examples of such known radiotelephones

30 are described in PCT Publication No. WO 93/18592, published September
16, 1993 and U.S. Patent No. 5,274,882, issued January 4, 1994.

Although suitable for some foldable radiotelephones, such a hinge

" mechanism is not suitable for all foldable rédiotelephones. The known
foldable radiotelephones are relativély large and have sufficient bulk and

35  material strength to bear the spring's outwardly directed compressive
forces. Further, due to their relatively large housings, small hinge elements
can be readily assembled in the radiotelephone housings. Increased
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Brief Description of the Drawings
10

FIG. 1 is a perspective view of a radiotelephone in an open position
configured in accordance with the invention. _
FIG. 2 is a perspective view of the radiotelephone shown in FIG. 1 in
a closed position configured in accordance with the invention.
15 FiG. 3 is a perspective view of an assembled hinge configured in
accordance with the invention.
FIG. 4 is an exploded view of the hinge apparatus illustrated in FIG.
3. o
FIG. 5 is a perspective, cross sectional view of the radiotelephone
20 illustrated in FIG. 2, taken along its rotating axis. |
FIG. 6 is a perspective, cross sectional view of the radiotelephone
illustrated in FIG. 1, taken along its rotating axis.
FIG. 7 is an exploded, perspective view of a known radiotelephone.
FIG. 8 is a perspective, cross sectional view of another assembled
25  hinge configured in accordance with the invention.

Description of the Preferred Embodiment

The following detailed description is exemplary and explanatory

380  only and is not restrictive of the invention as claimed. The accompanying
drawings illustrate one embodiment of the invention and together with the
description serve to explain the principles of the invention. Reference will
now be made in detail to the present preferfed embodiment of the
invention. .

35 The exemplary embodiment of a foldable, portable radiotelephone -
100 of the present invention is shown in FIGs. 1 and 2. The portable -
radiotelephone 100 basically has two readily apparent portions, a body



spring forces exerted by known hinge nmechanisms. Furthernore, the smaller
housi ngs nake it nore difficult to assenble the hinge elenents into 5 t he
snmal | er radi ot el ephone housings. A need therefore exists for an apparatus
that joins the housings of miniaturized, foldable radiotel ephones. Brief
Description of the Drawings 10 FIG 1 is a p%rspectlve view of a

radi ot el ephone in an open position configured in accordance with the
invention. FIG, 2 is a perspective view of the radiotel ephone shown in FIG
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buttons such as power, function, send, and other buttons associated with

telephone number recall. The body 101 also has an antenna 201 that
enables wireless communication between radiotelephone 100 and a base
10  station (not shown) of the cellular radiotelephone system. The body 101
further includes a port 111 that allows radiotelephone 100 to connect with
peripheral components, for example, a battery charger and external
antenna, keypad, speaker, or microphone.
As embodied herein and referring to FIG. 3, a hinge 301 joins cover
15 103 to body 101. Hinge 301, which is described in detail below, is shown
fully assembiled in the perspective view of FIG. 3 and exploded in the
perspective view of FIG. 4. As shown in FIG. 5, which is a perspective
cross sectional view of the closed radiotelephone 100 taken along the
rotating axis, assembled hinge 301 is disposed in a cavity 307 of cover 103
20 and a cavity 503 of body 101. Hinge 301 disposed at one side of cover
103 holds cover 103 in the open or closed position. An idler shaft 505 is
disposed at the opposite side of cover 103, in a cavity 507 of cover 103
and a cavity 509 of body 101.
The design of hinge 301 allows cover 103 to be held against keypad
25 109 in the closed position, as shown in FIGs. 2 and 5, and at an obtuse
angle (for example, © equals 148°) in the open position, as shown in FiGs.
1 and 6. Further, the design allows overtravel of cover 103 (for example,
© equals 176°). Reference is made to PCT Publication No. WO 93/18592
for a more detailed understanding of the well understood prior art
30 technique for urging cover 103 into or out of the open and closed positions
during rotation of cover 103, and urging cover 103 to remain in the open or
the closed position.
An advantage of the preferred embodiment of the present mventnon
is that no axial forces are exerted on body 101 and cover 103 by hinge
35 301. This is achieved, as shown in FIG. 3, by partially locating the urging
mechanism (described below) in a can 303 and attaching a cap 305 to the



FIG '8 is a perspective, cross sectional view of another assenbled 25
hi nge configured in accordance with the invention. Description of the
Preferred Enbodi ment The foll owi ng detail ed description is exenplary and
explanatory 30 only and is not restrictive of the invention as clained.
The acconpanying draw ngs illustrate one enthdi ment of the invention and
together with the description serve to explain the principles of the

enbodi ment of - 0 S0 EnEeeiTe e UrgRg echatiame AscRrdmanbRBRRA 5ra se
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body 101 i ncl udbe assg nge ,rﬁg'ue&t an the individual components-- is
handled by assemblers when disposing hinge 301 in the radiotelephone
housing.
The details of this invention are described below. The structure and
10  assembly of hinge 301, cover 103, and body 101 of the preferred
- embodiment of the invention will now be described.
As shown in FIG. 4, hinge 301 includes a can 303 composed of
plastic material. Can 303 is generally cylindrically shaped, hollow, closed
at one end, and open at the other end.
15 Can 303 includes a key 321 formed on an exterior surface 463 of
can 303. Key 321 is rectilinear and begins at the open end and extends
approximately half the height of can 303. Key 321 has a flat surface 425
approximately intersecting surface 463 and has flat surfaces 427, 431, 433
extending from the sides of flat surface 427 to meet surface 463. As shown
20 in FIG. 3, key 321 is used to align hinge 301 relative cover 103 when
inserted into cavity 307, which is shaped to receive can 303, and rotatably
affix can 303 to cover 103. Thus, when cover 103 is rotated, can 303
rotates along with it. _
Slots 423 are formed in surface 463 and are genérally rectangularly
25 shaped. Slots 423 begin at the open end and extend approximately half
the height of can 303. They are positibned diametrically opposite each
other at 90° and 180° from a line that would be formed if flat surface 425
intersected surface 463. At approximately the middle of each slot 423, a
hole 435 is formed that extends from surface 463 to an interior surface 465
30  of can 308.
Guides 437 are formed in surface 465 and are generally
rectangularly shaped. They begin at the open end and extend
approximately the full height of can 303. Tﬁey are positioned diametrically
opposite each other at 20° and 200° from a line that would be formed if flat
35  surface 425 intersected surface 463.
Hinge 301 also includes the urging mechanism for urging cover 103
into or out of the open and closed positions during rotation of cover 103,



5 plurality of buttons nunbered one through zero, #, and *, in a famliar
t el ephone arrangenent. The keypad 109 nay al so have additional buttons such
as power, function, send, and other buttons associated with tel ephone
nunber recall. The body 101 al so has an antenna 201 that enables wreless
comuni cati on between radi ot el ephone 100 an® a base 10 station (not shown)
of the cellular radlotelephone system The body 101 further includes a port
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be hel d agai nsispking g is Iocated in can 303. Spring 405 can rotate and axially slide in
10  can 303. Further, spring 405 has one end in rotatable contact with the
interior surface of the closed end of can 303, and the other end in rotatable
contact with one end of a cam 404. The inner diameter, length, and spring
constant of spring 405 maintains suitable axially compressive forces on
cam 404. _
15 Cam 404 is composed of metal and is generally cylindrically shaped
and hollow. The outer diameter of cam 404 is less than the interior
diameter of can 303; thus, cam 404 can axially slide in can 303. One end
is a flat ring surface 439 in rotatable contact with spring 405. The other end
is shaped with a profile 419 in slideable contact with cam follower 403.
20 Cam 404 has rails 417 formed on its exterior surface 467. Rails 417
are generally rectangularly shaped and positioned diametrically opposed
to each other. They begin at the edge of surface 439 and extend to a
predetermined distance from profile surface 419. Rails 417 are in axially
slidable contact with guides 437, thus guiding the axial movement of cam
25 404 inside can 303. Rails 417 and guides 437 of can 303 also align cam
404 relative can 303 and rotatably affix cam 404 to can 303. Thus, when
can 303 rotates, cam 404 rotates along with it.
Cam follower 403 is composed of a single piece of solid metal. Cam
follower 403 has four distinct integral portions: a tab 415, a mid-portion
30 443, a step 445, and a head 413.
Mid-portion 443 is generally disk-shaped and solid with a diameter
less than the interior diameter of can 303. Consequently, mid-portion 443
can axially slide in can 303. Mid-portion 443 has a flat circular surface 447
at one end and a flat circular surface 457 at the other end.
35 Step 445 is generally disk-shaped with a diameter less than the
diameter of mid-portion 443. One end of step 445 is contiguous and



25 109 in the closed position, as shown in FIGs. 2 and 5, and at an
obtuse angle (for exanple, [err] equals 148[err]) in the open position, as
shown in FIGs. 1 and 6. Further, the design allows overtravel of cover 103
(for exanple, [err] equals 176). Reference is made to PCT Publication No.
WO 93/ 18592 for a nore detailed understandi ng of the well understood prior
art 30 technique for urging cover 103 into or out of the open and cl osed

posi tions during rotation of cover 103, and urging cover 103 to renmain in
the open or thecQtceslie oomracei4/ant heiothier a5 hs a flat geraicirevlas surfaeeli nent

of the present 44y gahfiguibusstotitid #13.axi al forces are exerted on body 101
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enbodi nent of thrapAE3 émeontiguonsitosurface 440, 8 the cireumisrenses ot heachg hi nge
301 can be assefqd gfd step 445 are aligned. The other end of head 413 has a gradually
tapering surface 451 extending from the cylindrical surface of head 413 to
a flat, semicircular surface 449 at the end of head 413.
10 As shown in FIG. 5, the tapered surface 451 aids in aligning hinge
301 into cavity 503 of body 101, which is shaped to receive head 413.
Further, a flat inner wall 511 of cavity 503 and flat surface 461 act as keying
elements to rotatably affix cam follower 403 to body 101.
Tab 415 is generally rectangularly shape. It is positioned
15  contiguous and perpendicular to surface 457, and is aligned with and
extends the width of the diameter of mid-portion 443. Tab 415 is oriented
such that a flat surface 469 of tab 415 is parallel to surface 461. Tab 415
has a free end 441 that tapers to a rounded edge.
As shown in FIG. 5, tab 415 and mid-portion 443 are located in can
20 303. Interior surface 465 of can 303 is in rotatably, slidable contact with
the edges of tab 415 and the circumferential surface of mid-portion 443.
Further, end 441 of tab 415 is in slidable contact with profile 419 of cam
404. .
Thus, when cover 103 is rotated, can 303 and cam 404 rotate with
25  cover 103, and profile 419 rotatably slides on free end 441, which is axially
fixed as described below. Further, as the cover 103 is rotated, the cam 404
moves axially in can 303, under the compressive force of spring 405,
according to profile 419. S |
Hinge 301 finally includes a cap 305 composed of a single piece of
30 metal as shown in FIG. 4. Cap 305 has a top 453 and two arms 409.
Top 453 is generally a flat ring with an inner diameter greater than
the diameter of step 445 and an outer diameter approximately equal the
diameter of can 303. Top 453 has a flat, ring-shaped surface 455.
Arms 409 are generally rectangularly shaped. One end of each arm
. 35 409 is attached to the edge of top 453, and each arm is perpendicular to
surface 455. Arms 409 are positioned 180° from each other in opposing



5 independent of the radiotel ephone housing. After assenbly of hinge 301,
t he assenbl ed hinge 301--rather than the individual conponents-- is handled
by assenbl ers when di sposing hinge 301 in the radiotel ephone housing. The
details of this invention are described bel ow. The structure and 10
assenbly of hinge 301, cover 103, and body Y01 of the preferred enbodi nent
of the invention will now be described. As shown in FIG 4, hinge 301

i ncl udes a can 303 conposed of plastic material. Can 303 is generally
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305 to can 303. Due to the interlocking structure of can 303 and cap 305,
10  the axially directed force generated by the compressed spring 405 is bome
by can 303 and cap 305. As shown in FIG. 5, when cap 305 is positioned
on can 305, cap 303 axially fixes cam follower 403, via surface 455 placing
an axially directed force on surface 447 of step 445. Thus, the cam
follower 403 supported by cap 305 exerts a force in opposition to the
15  spring 405 compressive force exerted on cam 404.
So configured, the embodiment provides numerous advantages
over the prior art. For example, because hinge 301 contains the spring
405 compressive force within its own structure, no axially directed forces
are exerted on the housing of radiotelephone 100. Further, because
20 hinge 301 is self-contained, the small parts constituting hinge 301 can be
assembled independent the housings, and the assembled hinge is simply
inserted into the housing cavities. Thus, hinge 301 can be installed very
quickly with little chance for assembly etror. |
Those skilled in the art will recognize that various modifications and
25  variations can be made in the radiotelephone of the present invention and
in construction of this radiotelephone without departing from the scope or
spirit of this invention. As examples, another hinge 301 may replace the
idler shaft 505, thus having two hinges to join cover 103 to body 101.
Other types and configurations of urging mechanisms may be used to urge
30 the cover. The elements of hinge 301 may be of any suitable materials,
e.g., plastic or metal. The shape of the keying elements may be of other
shapes suitable for aligning and affixing the elements. The locations of the
keying elements may be varied provided the cooperation of the hinge
elements produces the desired open and closed positions of the
35 radiotelephone 100.
Furthermore the hinge 301 of radiotelephone 100 may be
substituted for a hinge 801 shown in FIG. 8. Hinge 801 comprises a can



25 3shaped. Slots 423 begin at the open end and extend approxi mately half
the height of can 303. They are positioned dianetrically opposite each
other at 90[err] and 180[err] froma line that would be fornmed if flat
surface 425 intersected surface 463. At approximately the m ddl e of each
slot 423, a hole 435 is formed that extends 8rom surface 463 to an interior
surface 465 30 of can 303 Ghides 437 are fornmed in surface 465 and are
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whi ch gener at esainotheseng, anst 2 SPHRY &1349@@@@%09“@03 one end of spring 813 in

contact with the cam’s another end, and another end of spring 813 in
contact with cap 805. Spring 813 generates an axial force. Cam follower
807 is rotatably fixed to can 803 by the keying element formed by a flat

" 10 surface 815 of cam 807 and an aperture 817 in partially closed end 811.
Cap 805 is rotatably fixed to can 803 by barbs 819 latched into holes 821
and arms 823 located in slots 825. Importantly, barbs 819 latching into
holes 821 also axially affixes cap 805 to can 803.

What is claimed is:



axial force into a rotational force to urge the cover to remain in open and
5 cl osed positions and, further, urges the cover—into or out of open and
cl osed positions during rotation of the cover. Spr‘TergjmT)‘UseﬁL of

nmetal and is spiral shaped, with an outer dianet erJ!mI”m I oL erior
di aneter of can 303. As shown in FIG 5, sprPng 40 mﬂwmﬂwn 303.
Spring 405 can rotate and axially slide in 10 can 303.¢ Fért hers - i ng 405
has one end in rotatable contact with thg interior surface of the closed

end of can 303, and the other end in rot contact with one end of a
cam 404. The inner dianeter, length, and spring constant of spring 405

e Composed of et al FaRuingS3EPIeRRY ooyt BER 8o LA Hdiatlerhons i9t8 rhe
out er di anet er an agispth@hinge ¢araprisingin t he i nterior di aneter of can 303;

thus, cam 494 can axjghhy slide in can 303. One end is a flat ring surface
439 in rotatable contact wth spring 405. The other, end is shaped with a

profile 419 in sli dedibMEdingmechanism pagiailyrlosatsddn the ganwherein the cam 404
has rails 417 fgrgifnthahiBnegbReiatss S akie foré6 andReanstatés the ariad emresal | y
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di st ance from ppaosifibres;sand ace 419. Rails 417 are in axially
10 a cap attached to the can and in contact with the urging mechanism,
wherein the cap and can contain the axial force within the hinge.

2. The hinge for joining a cover and a body of a radiotelephone
along an axis of claim 1, wherein the urging mechanism further urges the
15  cover into or out of open and closed positions during rotation of the cover.

3. The hinge for joining a cover and a body of a radiotelephone
along an axis of claim 1, further comprising means for attaching the cap to
the can.

20

4. The hinge for joining a cover and a body of a radiotelephone
along an axis of claim 1, wherein:

the can having an open end and a partially closed end,;

the cap is attached to the open end; and

25 the urging mechanism further including,
a cam follower having an end located in the can and another
end in contact with the partially closed end;
a cam located in the can, the cam having one end in contact
with the cam follower’s end, the cam further having another end; and
30 a spring located in the can, one end of the spring in contact
with the cam’s another end, and another end of the spring in contact
with the cap, the spring generating the axial force.



slidable contact with guides 437, thus guiding the axial rmverrent of cam 25
404 inside can 303. Rails 417 and guides 437 of ca gn cam 404

relative can 303 and rotatably affix cam 404 to can n 303
rotates, cam 404 rotates along with it. Camfollovver]mm P mm
single piece of solid metal. Camfollower 408 has fo cSLRNCH mte‘gral

portions: a tab 415, a md-portion 30 443, a step 445, and a head 413.

M d-portion 443 is generally. disk-shaped and SO|Id W|th di er |ess
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axially slide éan?adih 248 of MadimPprwhaereind43 has a fI at circular surface 447
at one end and a

. circul.ar 5 t the other end. 35 Ste
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m d- portlon 443. Omeem@rcgmwanmslnmdmg,_tlguous and 6 concentric to
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to head 41 Head 413 i s geénera rica Wt h di amet er
equal to follower |n contact wnth he cap;

a cam located in the can, the cam having one end in contact
with the cam follower's end, the cam further having another end;
and

10 a spring located in the can, one end of the spring in contact
with the cam’s another end, and another end of the spring in contact
with the closed end, the spring generating the axial force.

6. The hinge for joining a cover and a body of a radiotelephone
15  along an axis of claim 5, wherein the cap axially fixes the cam follower.

7. The hinge for joining a cover and a body of a radiotelephone
along an axis of claim 5, wherein the cam is rotatably fixed to the can, the
hinge further comprising means for rotatably fixing the cam to the can.

20
' 8. A radiotelephone comprising:

a body;

a cover; and

a hinge, coupled with the body and the cover, for joining the body

25 and the cover along an axis, the hinge including,
a can;
an urging mechanism partially located in the can, wherein the
urging mechanism generates an axial force and translates the axial
force into a rotational force to urge the cover to remain in open and
30 closed positions; and
a cap attached to the can and in contact with the urging
mechanism, wherein the cap and can contain the axial force within
the hinge. '



t he di aneter of step 445, and with half the cyI| er cut avvay to forma
flat 5 surface 461 perpendicular to surface 449 One sem-eircul ar
end of head 413 is contiguous to surface 449, and ces of
head 413 and step 445 are aligned. The other end o m,mg' H‘W
gradual |y tapering surface 451 extending frdh the cylindrica qe of
head 413 to a flat, semcircular surface 449 at the end of head 413. 10

As shown in FIG 5, red rface 451 aids in_aljgning hinge 301 into
cavity 503 of body thﬁ‘%\[é) ?@ﬁﬁﬁﬁ&‘%‘@ 8cwherain H’@a’ﬂl‘ﬂ locatechat | a
-flat inner wal lbnglehddf m@vaﬁs/ tﬁ@ft‘adlbtélé onesfirthee eorpti tar&ﬁilé‘leeh

Coment ! Cont WG4 A bt BRE e gﬁ'&srqr%ﬁé% 1?‘?@% %@%?Jvaﬁ%%eahd

per pendi cul ar tcovelurface 457, and is aligned with and extends the width of
t he di arretg of md-portion 443. Tab 415 is oriented such that a flat
surface 469 of tab 415 is parallel to surface 461. Tab 415 has a free end
441 that tapers to d0rolfRiEasieiglpphong of iiaim 8rwhereinis, tab 415 and

m d-portion 443 arethdean Paving £ aldsdd endB%d Interior surface 465 of can
303 is in rotatably, slidable nt.act t he edges of tab 415 and the

circunferenti al surftzs'@e gin %"&cﬁaP'FFbW g’Further end 441 of tab 415 is
i n slidabl e contact awarh foltoxfer ha\mgaanfenddacdéd in the can, the cam follower in

10  contact with the cap;
a cam located in the can, the cam having one end in contact with the
cam follower’s end, the cam further having another end; and _
a spring located in the can, one end of the spring in contact with the
cam’s another end, and another end of the spring in contact with the clos_ed
15  end, the spring generating the axial force.



Thus, when cover 103 is rotated, can 303 and cam 404 rotate with 25  cover
103, and profile 419 rotatably slides on free end 441, which is axially
fixed as described below. Further, as the cover 103 is rotated, the cam 404
noves axially in can 303, under the conpressive force of spring 405,
according to profile 419. Hinge 301 finallyldncludes a cap 305 conposed of
a single piece of 30 nmetal as shown in FIG 4. Cap 305 has a top 453 and
two arns 409. Top 453 is generally a flat ring with an inner dianeter
greater than the diameter of step 445 and an outer dianeter approxinmately
equal the di anet RAPIOTELEPAONEPHAOANG SA2 SHLE , CONTANEDcHINGE ace 455.
Arnms 409 are generally rectangul arly shaped. One end of each arm 35 409
is attached to the edge of top 453, and each armis perpendicular to
surface 455. Arnms 409 are positioned 180[err] from each other in opposing
7 positiong. Barbs 411, which Ig% cgg Q t %E? tal constituting
arnms 4009, Eére | ocat ed near thea thattoRcrhe I?%fglé .émAs shown in FIGs. 4
and 5, when hinge 301 is assenbled, the inner '

A radiotelephone (100) has a hinge (301) for joining a body (101) a

cover (103) along an axis. The hinge (301) contains the axial force
generated by an urging mechanism (403,404,405) by locating the urging

10  mechanism (403,404,405) in a can (303) and attaching a cap (305) to the -
can (303).

Figure 4 accompanies this abstract.
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circunference 5 of step 445, arnms 409 are located in slots 423 of can
303, and barbs 411 are |l atched into holes 435. The barbs and arns rotatably
affix top 453 to can 303; consequently, the cap 305 rotates with the cover
103. Inportantly, barbs 411 | atching ir(‘nt ?ol es 435 also axially fixes cap
305 to can 303. Due to the interl ocki structure of can 303 and cap 305,
10 the axially directed force generated by the conpressed spring 405 is
borne by can 303 and cap 305. As --:v/, in FIG 5, when cap 305 is
posi tioned on can 305, -’/.f/-ggé i xes cam follower 403, via surface
455 placing an axially dife ,-‘;’?\\(32; Jjfsce 447 of step 445. Thus, the
cam fol | oner 403 suppogf py cap 305 &&rts a force in opposition to the
15 spring 405 conpredsive force exertedpn cam 404. So configured, the
enbodi ment provi des Rumerous aglyant ages ;?j',- the prior art. For exanple,
 because hinge 301 congajns theyshring 4orrpressi ve force within its own
structure, no axiallyWdrected forces “&_%Xerted on the housi ng of

o) g : .
radi ot el ephone 100. F_er, e ’-////‘-" ge :‘?&Ja, is self-contained, the
smal | parts constituti ':_,’//;\;/._-_,‘z an -%; 17] i ndependent the
housi ngs, and the asseNBEgdNge is simgEEAserted into the housing

cavities. Thus, hinge NgEcambe install &d ZE9) quickly with little chance
for assenbly error. ""/////
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Those skilled in the art will recognize that various nodifications and 25
variations can be made in the radiotel ephone of the present invention and
in construction of this radi otel ephone wi thout departing fromthe scope or
spirit of this invention. As exanples, another hinge 301 may repl ace the

I dl er shaft 505, thus having two hinges to %%in cover 103 to body 101.

O her types and configurations of urgi né,’ ani sns nay be used to urge 30
the cover. The el enments of hinge 301 may be of any suitable materials,
e.g., plastic or netal. The shape of the keying elenments may be of other
shapes suitable for aligning and affixing the elenents. The | ocations of

t he keying el enents may be_varied provided the cooperation of the hinge

el enents produces the degfred \Qpen and cl osed positions of the 35

Lhe hinge 301 of radiotel ephone 100 nmay be
AaNe! G 8. Hinge 801 conprises a can 8

v,
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807 having an end located in can 803 and another end in contact with
partially closed end 811, a cam 809 | ocated in can 803, cam 809 having 5
one end in contact with the camfollower's end, cam 809 further having

anot her end, and a spring 813 located in can 803, one end of spring 813 in
contact with the cam s another end, and another end of spring 813 in

cont act mﬁtﬁgcap 8 pri Ngw813 generatéi nfaxi al force. Cam fol |l ower 807
i s rotatabl y&f i e X\ 8QQ by the keying element formed by a flat 10
surface 815 O SN AN aperture 817 in partially closed end 811. Cap
805 is rotat; Aan @03 by barbs 819 latched into holes 821 and
arns 823 | ogg ﬁ§5.°4nportantly, barbs 819 latching into hol es
821 al so axi§ W05 to can 803. What is clained is: 9
Claims 1. A \ge @\a cover and a body of a radiotel ephone al ong
an axis, the R\ ‘u§&5 a can




an urging nmechanismpartially located in the can, wherein the urging
mechani sm generates an axial force and translates the axial force into a
rotational force to urge the cover to remain in open and cl osed positions;
and 10 a cap attached to the can and in contact with the urging
mechani sm wherein the cap and can contai

n jhe axial force within the
hi nge. 2. The hinge for joining a cover 49(#7

body of a radi otel ephone
along an axis of claim1l, wherein the urging nechanismfurther urges the 15

cover into or out of open and closed positions during rotation of the
cover. 3. The hinge for joining a cover and a body of a radi otel ephone
along an axis of claim1l1, further conprising neans for attaching the cap to
the can. 20 4. The hinge for joining a cover and a body of a radi otel ephone
al ong an axis of claiml,

W ( R Pripgg an open end and a
partially cl osed end; th:a\}h SN ‘h¢f?;oen end; and 25 t he
ur gi ng nechanisnlfuﬁgherQQSg“ 10 RUEHE N aving an end |l ocated in
the can and anotherteQS:!fE§§3§§\

cl osed eEg
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a camlocated in the can, the camhaving one end in contact wwth the cam
follower's end, the cam further having another end; and 30 a
spring located in the can, one end of the spring in contact with the cam s
anot her end, and another end of the spring in contact with the cap, the
spring generating the axial force. 5. The hinge for joining a cover and
a body of a radiotel ephone al ong an axié;)A};EIain1l, wherein: the can
having a cl osed end; and the urgi ng mechani smincluding, 5 a
cam fol | ower having an end | ocated in the can,

the cam foll ower in contact
with the cap;. a camlocated in the cag '
with the camfoll owers end,

Qe RRRAl.Ng one end in contact
t he N \\\;m‘.v}_ﬁrgu end,
a spring located inMhe can, «&\\%h\

2y, and 10
cam s another end, &d anot herf\¥y LSRR act wi th the

N RO NRRRRAt with the closed
end, the spring genegating th ~.‘§\/”M." ‘%{O " Qo )
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6. The hinge for joining a cover and a body of a radiotel ephone 15 al ong an
axis of claim5, wherein the cap axially fixes the camfollower. 7. The
hinge for joining a cover and a body of a radiotel ephone along an axis of
claimb5, wherein the camis rotatably fixed to the can, the hinge further
conprising neans for rotatably fixing §c2/gan1to the can. 20 8. A

radi ot el ephone conprising: a body; a c r;” and a hinge, coupled with the
body and the cover, for joining the bogeezR5 and the cover al ong an axis,

t he hinge including, a can; an urging Qeefanismpartially located in the
can, wherein the urging nechanisn1generEWes an axial force and translates
the axial force into a rotational foresuﬂo urge the cover to remain in open
and 30 cl osed positions; and ./ ak tached to the can and in

contact with the urging mechani sm he cap and can contain the
axial force wthin the hinge.
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9. The radiotel ephone of claim@8, wherein the hinge is |ocated at one end
of the axis, the radiotel ephone further conprising an idler shaft, |ocated
.at another end of the axis, for further joining the body and the cover. 5
10. The radi ot el ephone of claim8, wherein: the can having a cl osed end,;

and the urging nmechani smincluding, a camfqgllower having an end | ocated in
the can, the camfollower in 10 contactZwWA & the cap; a camlocated in the
can, the cam having one end in contact with the camfollower's end, the cam
further having another end; and a spring |ocated in the can, one end of the
spring in contact with the cam s another end, and another end of the spring
In contact wwth the closed 15 end, the spring generating the axial force.

FIG.8




