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Background of the Invention

1 PD00122AB

FRICTION CLUTCH FOR DUAL PIVOT POINT HINGE |

Technical Field

The present invention generally relates to hinges, and
particularly, to dual pivot point hinges. Specifically, the present
10 invention relates to a clutch mechanism for use with a dual pivot
point hinge adapted for use with electronic housing assemblies
and the like.

Background of the Invention
15 .

Electronic housing assemblies for enclosing portable
computing and/or communicating devices such as portable
computers, palm-top computers, electronic notebooks, portable
personal organizers, portable intelligent communicators (PICs)

20 and the like are known. Typically, such enclosures employ a lid
or cover which is pivotally connected by a hinge or an equivalent
mechanical mechanism to a device base or body. A display
screen, integral to the cover, may be employed such that when
the cover is closed , the display screen is protected from damage.

25 In most instances, the cover can only pivot to a limited
extent (i.e., 90° to about 180°). As a result, known palm-top and
lap-top computers and communicators typically provide a very
limited number of screen or display orientations and generally
offer the user only one or two ways of orienting the display

30 screen.

U.S. Patent application Serial No. 07/999,515. filed
December 30, 1992 and assigned to the assignee of the present
application discloses an enclosure for a portable computer,
communicator and the like including a body portion and a cover

35 _havinga user-viewable screen which are connected to each other
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The propensity of the hinge to rotate about both pivot points
simultaneously during closure tends to cause the hinge to slip
out of the position it would otherwise assume if functioning as a
standard 180 degree hinge. Such propensity tends to cause the
cover to misalign with the body and become ajar when it reaches
the fully closed position, thereby failing to latch. The failure of
the cover to properly latch, if undetected, could result in the
inadvertent opening of the cover and damage to the display -
screen.

Summary of the Invention

Briefly described, the present invention is a friction clutch
for use with a dual pivot point hinge. The clutch comprises a
support structure having two parallel end flanges, each end
flange has a pair of apertures for accepting first and second
clutch axles. The parallel end flanges are connected by a center
beam disposed between the pair of apertures. The center beam
employs spring anchors which establish spring member position
and prevent spring member rotation. Each spring member has
a loop that determines a spring wrap direction.

During assembly, the first clutch axle is inserted into the
first aperture of the first end flange, through the loop of the first
spring member and through the first aperture of the second end
flange. Likewise, the second clutch axle is inserted into the
second aperture of the first end flange, through the loop of the
second spring member and through the second aperture of the
second end flange.
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10 Brief Description of the Drawings

FIG. 1is a top, right, and front perspective view showing
an embodiment of a portable computer enclosure which employs
the present invention;

15 FIG. 2 is a left side elevation view of the portable
computer enclosure of FIG. 1 wherein the display portion is
opened approximately 180 degrees relative to the body portion and
about the first pivot point axis;

FIG. 3 is a left side elevation view of the portable

20 computer enclosure of FIG. 1 wherein the display portibn-is
opened approximately 180 degrees relative to the body portion and
about the second pivot point axis;

FIG. 4 is an exploded view of the portable computer
enclosure of FIG. 2; and

25 FIG. 5 is a paitial cross-sectional view, taken along lines
5-5 in FIG. 4 and looking in the direcuion of the arrows, of the
friction clutch as illustrated in FIG. 4.

Detailed Description of a Preferred Embodiment
30 _ _

The present invention is a friction clutch for use with a
dual pivot point (polycentric) hinge like those employed in the
field of portable computer housing assemblies and/or enclosures.
FIG. 1 is a top, right, and front perspective view showing an

35 _embodiment of a portable computer enclosure which employs the



plurality of positions fromO to 360 degrees relative to said body, said
hi:ngi ng means I ncluding first and second hinge axles for permtting
said cover to nove relative to said 20 body about a first and a second
pivot axis; and friction clutch elenments, having first and second
clutch axles coupled to the first and second hinge axles for receiving
torque from the first and second hinga axles during rotation of the
cover relative to the body, said friction clutch elenents further

conprising first and second frictio rrber the first and
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fromO to 360 degreéﬁayefatﬁﬂ’&eﬁ@ﬂyéu%éﬁ)ls @&bn clutch, having
first and second cIBédypaMiies 102 ¢ohasisds & céhtral cavitytld3 whidh isst and

P nge axl oo durt fig Méﬁo%&é‘&%%a%ﬁ%ls&%ﬁ 19%ed Ghef TORBY
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the parallel end fl agwargs, H@leoeﬂgesdtleﬁjoftgovard@#tame @@&mﬁm%ﬁtﬂéd”ﬁ t ween
the the side walls 114 of cavity 113 when cover 104 is in the fully
15 closed position. A locking mechanism 115 is provided in an
' upper surface of body portion 102 and a lower surface of cover 102
to enable the user to lock cover 104 in place when fully closed,
thereby protecting the display screen 112 during storage and/or
transportation.
20 Hinge 106 comprises fist and second hinge members 108
and 110 as shown with reference to FIG 4. Each hinge member
108 and 110 comprises a central portion 107 and two end portions
103 and 105, respectively. The central portion 107 is designed to "
mate with two parallel axles (not shown), one of which is
25 associated primarily with body portion 102 and the other of which
is associated primarily with cover 104. When central portions
107 of hinge members 108 and 110 are assembled around the two
parallel axles and connected together with end caps 103 and 105
which snap together, body portion 102 and cover 104 are
30 connected together via a 360 degree dual pivot point hinge 106.

Of note, flexible circuitry and/or wiring connections are
employed within channels disposed within the parallel axles and
the hinge members to allow the necessary electrical connections
between body portion 102 and cover 104 while permitting full 360

35 degrees of motion between cover 104 and body portion 102.
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pair of apertures, the center beam having spring anchoring means; and
first and second spring nenbers, anchored to the support structure via the
spring anchoring neans, each spring nmenber having a | oop that

determ nes a spring wap 5 direction, 3 wherein the second
end of the first clutch axle is inserted into the first aperture of

the first end flang t hrough, the | oop of_  the first '

e ri ng, nmenper . and
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Ll ri_t and secopd_ sprdamagerdsewhalllfambnyMagé deedopherstress typically exert a
r aki ng réction upon,t s d C in res
to torque exert uﬁ@ﬁo?ﬁged with ch?J‘%‘é%%%xﬁg’gg%yofﬂghh&r@él@Fés sai Sons:e
braking friction pernittiFi§S.lfeand\Zare bothieft side elevatienatiewe elothene body

about but one pivol oidhle Rpbsidtor dricldbire T FIG. 1. FIG/OGHWEné paics! || I
further aspect of tlie present i nvention there | s provided a riction

clutch having first dé?ﬂaﬁaﬁﬁeg%m@%lﬂ%ﬂé’saf PtQR TPde &’h?ﬁfﬁm pi vot
ItOOI nt Corr hinge, 8vér NOPGRAEEPNG; Edresh 1A2meemslddhitisproximatéler180
ransterring t Of 8ue &e%restgsl pelg%.iwr/g 1i;o body portion 102 about a first pivot point axis
200. FIG. 3 shows yet another basic display screen orientation
wherein cover 104 and display screen 112 are opened
approximately 180 degrees relative to body portion 102 about a
second pivot point axis 301.
15 As cover 104 is moved from the position shown in FIG. 3 to
' its fully closed position, it will be appreciated that cover 104 may
freely pivot about either axis 300 or 301 of hinge 106. This
unrestricted freedom of motion presents a number of potential
problems. For example, because of the unrestricted freedom of
20 motion, hinge 106 is prone to slip out of the position it assumes
when functioning as a 180 degree hinge about pivot point (axis)
300. The propensity of hinge 106 to freely rotate about either pivot
point 300 or 301 creates the possibility that cover 104 will
misalign with body portion 102 and become ajar when it reaches
25 the fully closed position. Such misalignment may cause latching
mechanism 115 to fail to properly latch. The failure of cover 104
to properly latch, if undetected, could result in the inadvertent
opening of cover 104 during transportation. Such an unplanned
opening of the cover could result in catastrophic damage to
30 display screen 112, o '

In order to alleviate this potential problem, hinge 106
employs a friction clutch as described herein below. This device
operates to prevent cover 104 from slipping, relative to body
portion 102, after cover 104 has been set in a desired orientation

35 by the user. Moreover, this friction clutch operates to permit




and second clutch axles, said friction clutch conpri sing: a
sypport structure having first and second parallel end flanges, each end
flange 20 having a pair of apertures for accepting an end of said first
and said second clutch axles, - respectively, said first and second
parall el end flanges being connected by a center beam di sposed

bet ween said pair of apertures, said centa .beam havi ng spring anchoring
means; and first and second spring nenbers, anchored to the

support structure via th pri ng 25_ . .anchor] ans pring nenber
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According to a still furtigs, @Wﬁ‘iiar@ifalbﬁﬁldﬂéiﬁ% b e bbFabld 86 puter

body. sai d body! BomsncsateEan Bp¥n el Cata COMBCTIAE itk hadvciOef | ne
a cavity, said upperenehubure#00, BIG. 4odepibteva partial egavabftleabudysluﬂtwhh:h
ﬁgggpg_ to define compljiééssanq{b%e:f‘mg IBWeélﬂo%oﬁnibfghh%ﬁfn'-vgﬁlechaxl €
respectively combine to define a cavity 405 which maintains the
electronic circuitry comprising a computer or other electronic
15 device for enclosure within body portion 102 as determined by "a
particular application.

Fashioned into external side walls of upper and lower
portions 401 and 403 of body 102 are hollow axle members 411
and 413. When upper and lower sections 401 and 403 of body

20 portion 102 are assembled, hollow axle members 411 and 413 join
together to define a pair of hollow parallel axles which are
thereafter associated with body portion 102. As shown in FIG.
4, male features 415 of hollow axle members 411 and 413 engage
female features 430 of hinge members 108 and 110 during

25 assembly.

Referring now to cover 104, FIG. 4 depicts a partial view of
cover 104 which, like body portion 102, is comprised of upper and
lower sections 402 and 404, which respectively combine to define
a cavity 406 which maintains the display screen 112 and/or other

30 electronic circuitry for enclosure within cover 104. Fashioned
into external side walls of upper and lower sections 402 and 404
are hollow axle members 410 and 412. When upper and lower
sections 402 and 404 of cover 104 are assembled, hollow axle
members 410 and 412 join together to define a pair of hollow

35 _parallel axles which are thereafter associated with cover 104.




- 2b - . a cover, said cover conprising detachable upper and

| qwer portions which define a cavity, said upper and | ower portions
having integral features which conbine to 5 define first and second
paral |l el and hol | ow hi nge axl e nenbers; det achabl e hi nge
menbers, each nenber having end caps and a center section : for
coupling the first and second parallel and Hbllom/hinge axl e nmenbers of the
body to the first and second parallel and holl ow hinge axle nenbers

of the cover to forma,360 , degrege dual pivot i hi nge havjng first
and second pi vot po&ﬁﬁ@%@‘s“&l&lgéd%ﬁqg?@t%gs 43&&&‘?3{0%@&?‘?\6‘11?’6 H nge
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'@ﬂ#ﬂ g&ferencggl?ﬁvgngg rt]lffg f@lfoué%gnslé g#gxancqelrﬁéff of©

relative to said body abou one )
According to a stilbodyu0%er hollowtaxde miembenssdh0 ofiveven 304 lend hinge

provi ded An members 108 and 110 are fashioned to form a channel 420 for
accepting flexible circuitrj} and/or wiring connections 421 which
facilitate an electrical connection between the electronic circuitry
10 disposed within cavity 405 of body portion 102 and display screen
112 disposed within the cavity 406 of cover 104. As previously
mentioned, the channel 420 protects the wiring 421 from
external damage and limits the stress typically associated with
the continuous flexing of the thin metal conductors. Similarly,
15 hollow axle members 413 of body portion 102 and hollow axle
members 412 of cover 104 are fashioned to form chambers 422
having tongues 424 for use as described herein below.
In accordance with the preferred embodiment, body
portion 102, hollow axle members 411 and 413, hinge members
20 108 and 110, cover 104, and hollow axle members 410 and 412 are
made of a plastic such as polycarbonate. This material combines
a relatively high impact performance with enough tensile
strength in order to insure mechanical and environmental
stability. In addition, polycarbonate components are easily fixed
25 together utilizing well known adhering, fusing and welding
fechniques. Nutwithstanding, several other plastics provide
available alterratives, such as, but not limited to: Polyaryl
Sulfone and Liquid Crystal Polymers. '
It will be appreciated by those skilled in the art that both
30 body portion 102, hollow axle members 411 and 413, hinge
members 108 and 110, cover 104, and hollow axle members 410
and 412 of the present invention are producible utilizing various
injection-molding and extrusion techniques. For additional
_ discussion on state of the art injection molding and extrusion
35 ) _techniques, refer to: Dubois, H. J., Pribble, W. 1., "Plastics Mold



el ectroni c assenbly encl osure conpri sing: a body, said body
congri si hg detachabl e upper and | ower portions which define a cavity,
sai d upper and | ower portions having integral features which conbine to
define 20 a first holl ow hinge axl e nenber; a cover, said
cover conprising detachable upper and | owerg portions which define a
cavity, said upper and | ower portions having integral features which
conbine to define second hinge axl e nenber; hi ngi ng

means for hinging sajd.,cover t t hat gaid cover is_25
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conduct ors whi ch Srineetd ween t
and the cover at a 141'105anda|4d2o¢f the present invragltngl manbe made of metal and
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coupled to the holl @ﬁp U?é?ﬂié\espwegﬁiﬂ"%@and sai d cover,
for receiving torque fr Omoh%irﬁnh Wit ﬂhé‘ﬁ@szﬁﬁbﬁon of FIG."E"&e lex Rmﬁéd?g
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to nove relative to sal ne “pi
and 445 torque sleeves 446 and wrap spring members

447 and 448. As shown, each end flange 442 has two apertures
15 449 for accepting torque axles 444 and 445, respectively. Each
clutch axle 444 and 445 is equipped with a torque sleeve 446. The
ends of clutch axles 444 and 445 bearing sleeves 446 are inserted
into chambers 422 constructed by hollow axle members 412 and
413 of cover 104 and body portion 102, respectively. Torque
20 sleeves 446 operate to secure the upper and lower sections 401
and 403 of body portion 102 and upper and lower sections 402 and
404 of cover 104 together during assembly. |
As previously mentioned, each chamber 422 is fashioned

to comprise tongues 424. In correspondence therewith, sleeves

25 446 are fashioned to comprise grooves 451 which mate with
tongues 424 disposed within chambers 422. As will be
appreciated, the tongue 424 and groove 451 combination operates
to transfer torque from hinge axles 412 and 413 to clutch axles
444 and 445, respectively.

30 As shown, the unsleeved end of clutch axle 444 or 445 is
passed through an aperture 449 in an end flange 442, through a
loop 450 in wrap spring members 447 or 448 and then through an
aperture 449 in a second end flange 442. The entire friction
clutch assembly 440 is disposed within an end cap portion 103 or

35 105 of hinge 106 of FIG. 1.



-3- axis at a tine. Briefly described, the present
invéntionh is a friction clutch for use with a dual pi vot poi nt hi nge.
The clutch may conprise a support structure having two parallel end 5

fl anges, each end flange may have a pair of apertures for accepting first
and second clutch axles. The parallel end fl anges preferably are
connected by a center beam di sposed bet9%een the pair of apertures.
The center beam may enpl oy spring anchors whi ch establish spring
menber position and prevention spring nenber rotation. Each pring

menber may have a Ioop tﬂmnﬂmrahmﬁfﬁﬁﬁbdewmedm%dhmn qlgtch

Duri ng assenbl t [ qut 1
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seoond aper e of e hrit Sal S L RSk LG5 sop, O B Setend
fl ange. 15 (444 o8 ddB¥at hdirhes Bieresteicting coven 10Hanoverheht asla¢ive
during hinge oper a% %detllb% to a single pivot point at a time, clutch 440 assures
proper 180 degree operation of each hinge member associated
with the 360 degree hinge of the present invention. Single pivot
10 point operation, in accordance with the present invention, tends
to eliminate those alignment problems typically experienced by
dual pivot point (polycentric) hinges.
FIG. 5 is a partial cross-sectional view, taken along lines
5-5 in FIG. 4 and looking in the direction of the arrows, of
15 friction clutch 440. As shown, clutch frame 441 comprises end
flange 442 and center beam 443. Center beam 443 employs a first
and a second spring notch 501 and 502 which run parallel to the
axes of apertures 449 and parallel to the axes of clutch axles 444
and 445.
20 Clutch axles 444 and 445 are shown projecting through
apertures 449 in the end flange 442. Wrap spring 448 and 447
wrap around and engage respective clutch axles 444 and 445 as
shown. Wrap springs 447 and 448 are anchored via tabs 511 and
510 which are inserted into the first and second spring notches
25 501 and 502, respectively. Spring notches 501 and 502 act as
anchors which establish wrap spring pcsitioning and prevent

wrap spring rotation during the rotation of clutch axles 444 and
445.

_ - Wrap springs 448 and 447 are designed to provide differing
30 amounts of braking friction (i.e., resistance) to clutch axles 444
and 445 depending upon the direction of the clutch axle's
rotation. In particular, the magnitude of the wrap spring
braking friction exerted upon a clutch is greatest when the
clutch axle's direction of rotation coincides with the \;vrap

35 direction of an associated wrap spring. Conversely, the



first .-and second spring nenbers nmay exert a braking friction upon the first
and ‘secohd clutch axles, said braking friction permtting the
rotation of but one clutch-axle at a tine. Such restricted rotation
may assure proper 180 degree operation of each hinge nenber

associated with the 360 degree hinge, therepy elimnating the alignnment
problenms 20 typically experienced by dual pivot point hinges.

Brief Description O The Dravvi ngs A preferred errbodl ment of
the present invention WI II e described w t ref er e tQ
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housi ng assenblles an
front perspective viAERPHHGR friction are exerted upon cf)utch axles 444
and 445 by wrap spnngs 448 and 447 in order to permit cover 104
15 tomove relative to body 102 about but a single pivot point axis at a
' time, thereby assuring proper 180 degree operation of each hinge
member of dual pivot point hinge 106 and eliminating the
misalignment problems exhibited by prior dual pivot point
hinges.

20 With reference to FIG. 5, friction clutch 440 operates to
isolate movement of cover 104 relative to body portion 102 about a
single pivot point at a time. Isolated pivot point movement is
achieved in both the opening and closing direction by selectively
orienting the directionality of wrap springs 447 and 448 as shown

25 in FIG. 5. Specifically, wrap spring 448, which is associated
with torque axle 444, which in turn is coupled to cover 104, s
oriented such that the wrap direction as viewed in FIG. 5 is
counterclockwise. Wrap sprihg._447, which is associated with
torque axle 445, which is in turn coupled to body 102, is oriented

30 such that the wrap direction as viewed in FIG. 5 is counter
clockwise.

During thé opening of cover 104, torque is applied to clutch
axle 444 which attempts to rotate axle 444 in a clockwise direction
(i.e., opposite to the direction of the wrap of wrap spring 448). In
35 this situation, wrap spring 448 will exert a minimum (least)



an enbodi rent .of a portable computer enclosure which enploys the

4, " present invention. The portable conmput er encl osure, shown

generally by reference nunmeral 100, conprises a body portion 102 and a
cover 104 which are coupl ed together by a hinge 106. The cover
104 conprises a display screen 112, which is 5 preferably a
touch-sensitive screen enploying well known fLduch screen techni ques by
whi ch data may be entered into the conputer housed wi thin the

encl osure 100. Data entry lus as i

known in the art. @amount gP%r‘ﬂé‘d‘ﬁ fb’tﬁt%qlbﬁléﬂ 4‘2%?3%4‘@ cﬁ\gt‘@?%f’

113 which is 1 0 a%@éﬁ%&%@@ﬂé@% %P@dwbb&\p dei cliich %Mv?lnsl()‘l
isin a cl osed Olr'clnsenta | Onts tﬁtroltg stu hhee | rlhoarcgundterc\éﬁ)ci{vsnslem of
cavity

direction (i,e., in the direction of the wrap of wrap spring 447).

5 In this situation, wrap spring 447 will exert a maximum
amount of braking friction upon clutch axle 445. In the above-
described scenario, cover 104 will tend to rotate 180 degrees
relative to body portion 102 and about clutch axle 444 until it
reaches a mechanical stop (not shown). Once cover 104 reaches

10 the stop position, e.g., 180 degrees relative to body portion 102,
the remaining 180 degrees of travel relative to body portion 102
will be about clutch axle 445.

During the closing of cover 104, torque is applied to clutch

axle 444 which attempts to rotate clutch axle 444 in the direction

15 of the wrap of wrap spring 448. In this situation, wrap spring

' 448 will exert a maximum amount of braking friction upon

clutch axle 444. The closing of cover 104 will likewise exert
torque upon clutch axle 445 which attempts to rotate clutch axle
445 in a direction opposite to the direction of the wrap of wrap

20 spring 447. Under these circumstances, cover 104 will tend to
rotate 180 degrees relative to body portion 102 and about clutch
axle 445 until it reaches a mechanical stop (not shown). From
this point on, cover 104 will rotate 180 degrees relative to body
portion 102 about clutch axle 444 back to the fully closed position.

25 It will be appreciated by those skilled in the art that
various wrap spring orientations may be employed by clutch 440
in order to achieved the controlled operatioh of hinge 106 or the
controlled opening and closing of cover 104, depending upon the
particular application. Such modified orientations are

30 considered well within the scope of the present invention which
is a friction clutch 440 for use with a 360 degree dual pivot point
hinge which permits rotation about but one pivot axis at a time to
assure proper 180 degree operation of each hinge member



113 are tapered fromthe base of the cavity upwards and ~ outwards. The

edge's 116 of cover 104 are tapered to mate with the side walls 114 of
cavity 113 when cover 104 is in the fully 1 5 «closed position. A |ocking
mechani sm 115 is provided in an upper surface of body portion 102 and
a | ower surface of cover 102 to enable i?e user to lock cover 104 in
pl ace when fully cl osed, t hereby protectTng the display screen 112

during storage and/ or transportation. 2 0 Hi nge 106 conpri ses

fist and second hi nge nenbers 108 and 110 as shown with reference to

FI G 4. Each hinge nessasiated withi €ie dnrge,ltherebpraluninating theanigalignment 07
and two end portion . ti ) ion
107 is designed to ﬁmblemr?a@%mﬁm e%%“ﬁ%?ﬁ‘ﬁ’& bg%re%ua-(mg? Bgﬁg\{/\n hﬁ%]etes of

which is 2 5 associated primarily with body portion 102 and the ot her of
whi ch IS associ at egyR4as {gasjaliﬂlé@{slg cover 104. Wen central portions
107 of hinge nmerppers 108 and 110 are assenbl ed around the two )
paral | el axles &nd connected together with end caps 103 and 105 whi ch
snap together, body portion 102 and cover 104 are 3 0 connected together
via a 360 degree dual pivot point hinge 106. O note, flexible
circuitry and/or wiring connections are enpl oyed within channel s

di sposed within the parallel axles and t he hinge nenbers to allow the
necessary el ectrical connections bet ween body portion 102 and cover
104 while permtting full 360




3 5 degrees of notion between cover 104 and body portion 102

5. Because such circuitry and/or wri SHEEP eB‘EEN hin hol | ow
channel s within hi nge axl es (not shown) an{qﬂllsngﬁgﬁﬁ I 108 and 110,
they are protected fromthe possibility of ge, as well as

any damage due to the stress typically 5 associated W|th cont i nuous
fl exing of thin conductors. FI GS. 13 and 3 are bot
el evation views of the portabl e conputer enclosure of FI | |Im ﬂ III'”II'

shows one basic di splay screen orientation, nanely a "l ap*top ned

wher ei n cover 104 and display screen 1¢baims angl ed at appr oxi matel y "

180 1 0 degrees relative to body portlon 102 about a first pivot point

axi s 200. FI G I% ShOXﬁ éiet anpt her BI ay screen or ent ation
. ectronic asse enc os re comprising a body; a

cover; hinging means for hmgmg said cover to said body such
5 that said cover is movable relative to said body and locatable in a

plurality of positions from 0 to 360 degrees relative to said body,
said hinging means including first and second hinge axles for
'permitﬁng said cover to move relative to said body about a first
and a second pivot axis; and a friction clutch, having first and

10 second clutch axles coupled to the first and second hinge axles
for receiving torque from the first and second hingle axles
during rotation of the cover relative to the body, said clutch
further comprising first and second spring members clamped to
the first and second clutch axles for exerting a braking friction

15 upon the first and second clutch axles in response to the torq{ze
exerted upon the clutch axles, said braking friction permitting
said cover to move relative to said body about but one pivot axis at
a time.
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wheretn ¢over 104 and display screen 112 are o ed approxi mately 180
degrees relative to body. portion 102 about a THIS SHEEH HASYBEENPI Nt axi s

301. 15 fromtherosmlﬁpﬁtﬁ@vﬂm FIG 3 to
!ﬁ\m e appreciat-ed—t—haﬁ-ee#ea—lgad-_ may
0*

its fully closed p
freely pivot about or 301 of hinge 106. This

L
unrestricted freedonm of notion presents a er of potenti al
probl enms. For exanple, because of the unrestricted freedomof 2 0 notion,
hi nge 106 is prone to slip out of the position it assunes when

functioning as a 188. degAseceldctrpnialassenghlyoengosure coampsjsing: 300. The
t f hi 106 t 300
br 501 creates the possi % Pf’?@e%ﬁ ofét; 8 S0 YRkechalFivBl Boint *Pngn B,y

portion 102 and bec hmge@aréeﬁa@sgoaateda@nﬂ:hlﬁlgst gecomski t i on.
Such mi salignnent ”ﬁ%o%%ﬁ?t ﬁéé:l'fbf‘gnn tHE& R t%rﬂﬂe]&)& &“p'erﬁﬁttm '

properly latch. _The failure of cove a

-undet ect ed, couPd rﬂgq,;qvqrﬁotrﬁgaqeﬂgggtqugq]{:heboéyag &Pfgé t%’tfij@?e 104
duri ln? transforiatléébonatiﬁboﬁ oﬁiﬂoéfémﬁﬁo h a Miquiosiﬂimgﬁ\beﬁ ocaul d
result in catastrop ang n

order to alleviate $h§ %%mtlgﬁ»wﬁ?teﬁggﬁq%ﬁyﬁg@ algactl dut@hph&yv’sn%ﬁmt
friction clutch as dndcsecchmdichmchlaxlbelcmnple'ﬂkmsadh'stead to the Brdrands to
prevent cover 104 fg b Bl k1k T2 bt e from tROFrkPAnd ool o"

cover 104 has been s orrenta
10 hmge es during rotation of the cover relative to the body, said

clutch comprising:
an H-shaped support structure having two parallel end
flanges, each end flange having a pair of apertures for accepting
a second end of the first and the second clutch axles, the parallel
15 end flanges being connected by a center beam disposed between
the pair of apertures, the center beam having spring anchoring
means; and
first and second spring members, anchored to the support
structure via the spring anchoring means, each spring member
20 having a loop that determines a spring wrap direction, wherein
the second end of the first clutch axle is inserted into the first
aperture of the first end flange, through the loop of the first
spring member and through the first aperture of the second end
flange, and the second end of the second clutch axle is inserted
25 into the second aperture of the first end flange, through the lbop
of the second spring member and through the second aperture of
the second end flange, such that the first and second spring
members anchored to the support structure, exert a braking
friction upon the first and second clutch axles, in response to
30 torque exertéed upon the clutch axles by the hinge axles, said
braking friction permitting the cover to rotate relative to the body
about but one pivot point axis at a time.

T



3 5.,by the user. Mreover, this friction clutch operates to permt
cover 104 sai d body—portion 102 about but one

Doy o5 o152 o IR RN 5527 e

y e to

assure proper 180 degreé ocperatlon of *each hi nge bci at ed
with hinge 106, thereby elimnating the m sal$ gnnent probl ens
typically experienced by -dual pivot point (polycentric) hi nges of the
type described in association with the preferred enbodi ment of the '
pr etseglt I nvent j[ on. 3. Alfnctmﬁl&xtdh 'Ea\r;i fﬂ%&%ﬁid’d@ébﬁd eMiteh é}ﬂtés
portabl e conputer enc S o in nmenci Wi
body 102 of erfﬁTb‘%r Suéo g%r ﬁ?&ﬁitbrlﬁge fﬁn’gﬁ dy
102 whi ch second hmge axles for transfemng torque to said ﬁrst and
second clutch axles, said friction clutch comprising:
5 a support structure having first and second parallel end

flanges, each end flange having a pair of apertures for accepting
an end of said first and said second clutch axles, respectively,
said first and second parallel end flanges being connected by a
center beam disposed between said pair of apertures, said center
10 beam having spring anchoi'ing means; and
first and second spring members, anchored to the support
structure via the spring anchoring means, each spring member
having a loop that determines a spring wrap direction, wherein
said end of said first clutch axle is inserted into the first aperture
15 of the first end flange, through the loop of said first spring
member and through the first aperture of the second end flange,
and said end of said second clutch axle is inserted into the
second aperture of the first end flange, through the loop of said
second spring member and through the second aperture of the
20 second end flange such that the first and second spring
members exert a braking friction upon the first and second
clutch axles, in response to torque exerted upon the axles by the
hinge members, said braking friction perrmttmg rotation about
but one clutch axle at a time.
25
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conprises an upper and a | ower portion 401 and 403 whi ch

respectively conblne to deflne a cavity 405 wpeh—matnt

electronic cir ‘a conputer or SHigeSH @ﬂégﬁédﬁkﬁ 1 5 device
for enclosure n 102 as detef ni nedRERLAGED articul ar
application. ashioned into extermar—sTde walTs of upper and

| ower portions 401 and 403 of body 10& are hol |l ow axl e nenbers 411
and 413. Wen upper and | ower sections 401 and 403 of body 2 0 portion 102
are assenbl ed, hollow axle nenbers 411 and 413 join together to

define a pair of hdl,l owTise fittion hhtch u!hd:leima3 therem theanaghittde of

associated with bo QrtionL0z2. As s 4, mal.e features
415 of hol | ow axl e%%@hngﬁcéﬂﬁ eff&%ﬁ% a clutch]aéqreapg 3 BB Mes 430 of
hi nge nenbers 108 amembep claniges &8 & funetiemiof the direction of th&efxde'si ng now

to cover 104, FIG d.bdepicts a partial view of cover 104 which, like
body portion 102, is conprlsed of upper and | ower sections 402 and
404, which resp%ctlvel y conbine to define a cavity 406 which

mai ntai ns the displsay sepjeepridtien é:ﬂrofoélﬁﬁh @vﬂxeﬁiﬁ%&%bﬁn&hﬂ‘é%ft ry for

encl osure within coyer Fashi one I nt o _.ext.ern s of
upper and | ower seébﬁ&?@ﬁmﬁaﬁfaowzerted upeR agutehax i‘qbymampg 410 and
412. \When upper angnémber is greatese Wl thé dirvetionldsf tHe aole&y rotddionr €

assenbl ed, hol |l ow ax] e. id &113 ers 410 and 412 j.oi n together to define a
pair of hol | ow coincides wi € spring wrap direction

10
6. The friction clutch of claim 4 wherein the magnitude of
the braking friction exerted upon a clutch axle by a spring
member is least when the direction of the axle's rotation is
opposite to the spring wrap direction.

15

7. The friction clutch of claim 3 wherein the first and second
spring members are selected from the group of springs
consisting of: wrap springs and coiled springs.

_
This Sheet Has Bee:
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3 5. parallel axles V\:hl associated wth cover 104.
7. As shown in FI Iﬁ m ,j iﬁtes 414 of holl ow axl e nenbers
410 and 412 engage fenal« hi nge nmenbers 108 and 110

during assenbly to conplete the 360 degree hinge 106 body
portion 102 to cover 104. 5 Wt h reference| fBISFBUEET, HAS BEEN || ow

axl e menbers 411 of body 102, hol | ow pxl e nenpers ZHB?LAU;?EB:OVGK 104,
and hi nge menbers 108 and 110 are fashioned to Torm a cnamretr—#20 for

accepting flexible gircuitry and/or wiring connections 421 which
facilitate an el ect Bt cal AlbRlREtToRiS enelospse ComPESAS cuitry 1 0

di sposed within czﬁw ty 4@3,52{ .0l ety o g@gﬁﬁ;}gﬁﬂ@mﬁféreﬁmnéﬁ,l%néy
i soosed w it e a0 G B RSt lowe o
having integral features which combine to define ﬁrst and
5 second parallel and hollow hinge axle members;

a cover, said cover comprising detachable upper and
lower portions which define a cavity, said upper and lower
portions having integral features which combine to define first
and second parallel and hollow hinge axle members;

10 detachable hinge members, each member having end caps
and a center section for coupling the first and second parallel
and hollow hinge axle members of the body to the first and
second parallel and hollow hinge axle members of the cover to
form a 360 degree dual pivot point hinge having first and second -

15 pivot point axes defined by the parallel and hollow hinge axle

' members of the body and the cover, for permitting the cover to
rotate relative to the body about the first and the second pivot
point axes through a plurality of positions from 0 to 360 degrees
relative to the body; and

20 a friction clutch, having a first and a second clutch axle
coupled to the hollow hinge axle members of said base and said
cover, for receiving torque from said hollow hinge axle members
during rotation of the cover relative to the body said clutch
further comprising first and second spring members clamped to

25  the first and second clutch axles for exerting a braking friction
upon the clutch axles in response to the torque exerted upon the
clutch axles, said braking friction permitting said cover to move
relative to said body about but one pivot point axis at a time.

Sheet Has Been Reﬂlaced
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ext er nal « damage and 1ts the stress typically associated with t he

canti nuous fl exing of - ductors. Sim peatyp—I-5._hol [ QW -
axl e menbers 413 of bomnm"m]mﬂu@ Bi hol | ow axl e THIS SHERTEHAS BEENJf
cover 104 are fashioned*toctorm s 422 havji ng t(REQLWGEmM fqr
use as described herein bel ow. . I n accordanCe Wtirtire—p+refedred
enbodi nent, body portion 102, hol | ow axl &8nembers 411 and 413, hinge

nmenbers 20 108 and 110, cover 104, and holl ow axl e nenbers 410 and 412 are
made of a plastic such ar bon s Jmateri i nes

rel atively high inpact g@‘gcﬁﬁ aﬁﬁagﬂﬁéﬂ‘h@@?ﬁl ﬁ% ﬁcrsm@h%hgmeu n
order to insure necixleimemburdofahe coeremdihe ﬁrsthbﬂbbdhi Nee ARlCHEhbEAN

Baner g, Tusing At W8 ppingars Mehionsd ¥ define BgIGE “"é*”rgeﬁﬁ'r& o

ot her plastics provactepting ebmwbbmchiﬁbermmlhuhQ)rW amselebtiticalot

171 be appr el APRREoR b MREn R bR P YIRS 6 boay

portion 102, hollow axle nenbers 411 and 413, hinge menbers 108 and
110, cover 104, andgiol I'Phe PrchostmB dait B whereﬁ{'gh Js%c&&dfl%?lo%ﬁ?ﬁé’é

i nvention are produci,ble u |I| |tgﬁ vari ous

extrusi on techni quegsxlergB? g qover an‘iith%ﬁ%@% @Howt €he art

.P nj gglt i onWrmII di ngpfmetnmarots:h@rbﬁﬁaré sHIbALE o cofiptisd Riedls@Hs, H J.
ribble ‘10 t?gﬁétcemng g)rque to the friction clutch in response to
movement of the cover relative to the body.
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i

8 - + Engineering Handbook, " 3r,d.- Edi tion, Van Nostrund Rei hhol d

Canpany, New York 1978. It will be further appreciated by those
skilled in the art, that the body portion 102, holl ow axl e nenbers
411 and 413, 5 hinge nmenbers 108 and 110, cover 104, and hol |l ow axl e
menber s 410 and 412 of the present invention may be made of netal and
formed via any of the well known die casting techniques, wthout

departing fromthe spirit of the present invention. ' Cont i nui ng
with the description of FIG 4, an exploded 490 view of a friction clutch
440 for use by the dual pivot point hinge of the present invention is
shown. Friction clutch 440 conpri ses frame 441 having end fl anges 442

and center beam 443, clutch
FRICTION CLUTCH FOR DUAL PIVOT POINT HINGE

| Abstract of the Disclosure

A friction clutch (440) for use with a 360 degree dual pivot point
hinge (106) permits rotation about but one pivot point axis (444 or

10 445) at a time to assure proper 180 degree operation of each hinge
member (411,413 and 412,414) associated with the hinge (106),
thereby eliminating the misalignment problems typically
experienced by dual pivot point hinges.

15 FIG. 4 accompanies this abstract.



axl es-444 and 445, torque sleeves 446 _and wap spring nenbers 447 and
448. As shown, each end flange 442 has two apertures 1 5 449 for accepting
torque axles 444 and 445, respectively. Each clutch axle 444 and 445
I's equi pped with a torque sleeve 446. The ends of clutch axles 444
and 445 .bearing sl eeves 446 are inserted into chanbers 422
constructed by hol | ow axl e nmenbers 412 and 413 of cover 104 and body
portion 102, respectively. Torque 2 0O sleeves 446 operate to secure the
upper and | ower sections 401 and 403 of body portion 102 and upper and
| ower sections 402 and 404 of co%fr 104 together during assenbly.

As previously nentioned, each chanber 425 s fashi oned to conprise
~tongues 424. In correspondence therewith, sleeves 2 5 446 are fashioned to
conprise grooves 451 which mate with tongues 424 di sposed within
chanbers 422. As will be appreci ated, the tongue 424 and groove 451
conbi nati on operates to transfer torque from hinge axles 412 and 413
to clutch axles 444 and 445, respectively. 3 0 As shown, the
unsl eeved end of clutch axhe 444 @r 445 is passed t hrough an aperture
449 in an end flange&42 /A8 QUQJM Y | oop 450 in wap spring nenbers
447 or 448 and then Fhr7¢é§§§§§g§ aperdure 449 in a second end flange
442. The entire frict ,4%E§§%;ws§§i ass&nbly 440 is disposed within an end
cap portion 103 or 3/ N ,

-
~.
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9 ST During operation of 360 degree hinge 106, friction clutch
440 operates to keep cover 104 fromslipping, relative to body 102,

after cover 104 has been set in a desired orientation by the device

user. In addition, friction clutch 440 operates to permt cover 5 104 to

nove relative to said body portion 102 about one pivot axis (444 or
445) at a tinme. By restricting cover 104 novenent relative to body
102 to a single pivot point at a tine, clutch 440 assures proper 180
degree operation of each hinge nmenber associ ated with the 360 degree
hi nge of the present invention. Single pivot 1 0 point operation, in
accordance with the present invention, t2nds4 to elimnate those

al i gnnent problens typically experienced by dual pivot point

(pol ycentric) hinges. FIG 5 is a partial cross-sectional view,

taken along lines
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5-5itnA FFG 4 and looking in the direction of the arrows, of 1 5 friction
clutch 440. As shown, clutch franme 441 conprises end fl ange 442 and
center beam 443. Center beam 443 enploys a first and a second spring
notch 501 and 502 which run parallel to the axes of apertures 449 and
parallel to the axes of clutch axles 444 and 445. 2 0 - " Clutch
axl es 444 and 445 are shown projecting through apertures 449 in the
end flange 442. Wap spring 448 and 447 wrap around and engage
respective clutch axles 444 and 445 as J{//g{shomn. W ap springs 447 and
448 are anchored via tabs 511 and 510 which are inserted into the
first and second spring notches 2 5 501 and 502, respectively. Spring

not ches 501 and 502 act as anchors which establish wap spring
positioning and prevent wrap spring rotation during the rotation of
clutch axles 444 and 445, Wap springs 448 and 447 are
designed to provide differing 3 0 anmounts of braking friction (i.e.,

resi stance) to clutch axles 444 and 445 dependi ng upon the direction
of the clutch axle's rotation. In particular, the nagnitude of  the
W ap spring braking friction exerted upon a clutch is greatest when
t he clutch axle's direction of rotation coincides with the wap 3 5
direction of an associated wap spring. Cbnversely44%he




10 +- +« magnitude of the wap spring braking friction exerted upon a
cl.utch axle is | east when the clutch axle's direction of rotation is
opposite to the wap direction of an associated wap spring. In
accordance with the present invention, maxinmum 5 wap spring braking
resi stance should not prohibit clutch axle rotation, but should
provi de greater resistance to rotation than that exerted during-
rotation in a direction opposite to the wap of t he associ ated wap
spring. O note, when a clutch axle ceasey /4 to rotate, t he associ gt ed
wrap spring will engage the axlggaia | oop 0" 450 of FIG to hal f
' iti i y a0 | ZENepnace= ot
e T s R
differing %/////,/',/ 2Nl =l., p
444 '
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and 4"45-by wrap springs 448 and 447THI$S SHEETrHASOBEEN {1t cover 104 1 5
nmove rel ative to body 102 about byt a syppigpgpi vot point axis at a
time, thereby assuring proper 180 = f each hinge

menber of dual pivot point hinge 106 and elimnating the m sal i gnnment
probl ens exhibited by prior dual pivot poirft- hi nges. 2 0 Wth
reference to FIG 5, friction clutch 440 operates to | sol at e novenent
of cover 104 relative to body portion 102 about a si ngl e pivot point
at a time. |sigy atlfifigeiadaptatDidpermitafieoves to pivot 360 idegtsbsireldibveta fhe
openi ng and cl'osi ng dlrectlon y selectively orienting.the

di recti onal i thody Pﬂfb@nsﬂﬂ'ﬂﬁﬁa@mﬁiﬁhedéﬂ@fa‘égbmoﬁa 360 degreexlual

Speci fi cal s associ at ed with torque axle
444, whi cr# &ng%ﬁ{gg%ﬁ%ﬂ%gﬁﬂé 104, is oriented such that the
wap direction as sgahedover i oved ffom its fu ?ldjieﬁéﬁpkﬁdiﬂbﬁ&o iW fullys plosed
447, which is associated with torque axle 445, which is_in turp

coupl ed to bomSl!EOB it malldre @mpmlate@ ﬂt@hﬂw qaver mag figelp pmteaehqtﬁrbqb
viewed in FI I S,.CO i ng
of “cover 10, N ey St limneopaty” Y Hriatricted frecdom, of tholln HEAREY |
rotate axle enffiad pebblelsy i@tectblfo@@hsim of the hifige ¢o roﬁwabbﬁebbfh plhﬂ)t
direction of the wap of wrap spring 448). In_3 this sjtuation, wap
spring 448 wi poindx simulianeonsly ,A)qm@glg gsure tends to cause the hinge to slip out of
the position it would otherwise assume if functioning as a standard 180
~degree hinge. Such propensity tends to cause the cover to misalign with the
body and become ajar when it reaches the fully closed position, thereby
failing to latch. The failure of the cover to properly latch, if undetected,
15  could result in the inadvertent opening of the cover and damage to the
display screen.

Summary of the Invention

According to one aspect of the present invention there is provided an
20 electronic assembly enclosure comprising a body; a cover; hinging means for
hinging said cover to said body such that said cover is movable relative to
said body and locatable in a plurality of positions from 0 to 360 degrees
. relative to said body, said hinging means including first and second hinge
axles for permitting said cover to move relative to said body about a first and
25 asecond pivot axis; and a friction clutch, having first and second clutch axles
coupled to the first and second hinge axles for receiving torque from the first
and second hinge axles during rotation of the cover relative to the body, said
clutch further comprising first and second spring members clamped to the
first and second clutch axles for exerting a braking friction upon the first and
30 second clutch axles in response to the torque exerted upon the clutch axles,
said braking friction permitting said cover to move relative to said body

about but one pivot axis at a time.
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104 al,so causes torque to be applief to REPLAGEDx| e 445. ﬁg -er-ern
attenpts to rotate clutch axle 445 rna counterclr OCKW se d!i,hrgﬂgil%?
(i,e., inthe direction of the wap of wap spring 447). n Ot i

situation, wap spring 447 will exert a 4Tum anouht (of braktng
friction upon clutch axle 445. In the above- descri bgd scenari o,
cover 104 will tend to rotate 180 degrees relative td.hody—pertiomn
102 and about cl ut Accdrlling#sta fatthler iabpect of thegmieberst imventibarthesd isst op (not
shown). Once cover 104 reaches 1 0O the stop position, e.g., 180 degrees

re: ative to Ec}lj}wpﬁﬁd pprelegironic assembly epelefirg FYMPESING:gr ees of travel
relative t ody pori | . ' . x| £
During t hegcl osi ng ao%‘ggv%?&i‘ffﬂ? ?168%4&?‘*??“%58&%?‘%&6& C}Eav‘iﬁé first and

second hinge axles, associated with first and second pivot point axes, for

hinging the cover to the body and permitting the cover to rotate relative to
the body about the first and the second pivot point axes through a plurality of
positions from 0 to 360 degrees relative to the body; and a friction clutch,

10 having first and second clutch axles coupled at a first end to the first and
second hinge axles for receiving torque from the first and second hinge axles
during rotation of the cover relative to the body, said clutch comprising:

an H-shaped support structure having two parallel end flanges, each
end flange having a pair of apertures for accepting a second end of the first

15 and the second clutch axles, the parallel end flanges being connected by a
center beam disposed between the pair of apertures, the center beam having
spring anchoring means; and _

first and second spring members, anchored to the support structure
via the spring anchoring means, each spring member having a loop. that

20 determines a spring wrap direction, wherein the second end of the first
clutch axle is inserted into the first aperture of the first end flange, through
the loop of the first spring member and through the first aperture of the
second end flange, and the second end of the second clutch axle is inserted
into the second aperture of the first end flange, through the loop of the

25 second spring member and through the second aperture of the second end
flange, such that the first and second spring members anchored to the
support structure, exert a braking friction upon the first and second clutch
axles, in response to torque.exerted upon the clutch axles by the hinge axles,
said braking friction permitting the cover to rotate relative to the body about

30 but one pivot point axis at a time.

According to a still further aspect of the present invention there is
provided a friction clutch having first and second clutch axles for use with a
dual pivot point hinge, said hinge having first and second hinge axles for
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axl e 444 which attenpts to rotate CTMS&HQXI@&EEEM t heRERLAGEVENR SiHFEFT_
the wr:ap of wrap spring 448. In this sitRERLAGED, wrapd spri 48 M |

oo ——

exert a maxi mum anmount of braki ng ¥rtcti oM upon | 4t gh5a8ER 1832 T
closing of cover 104 will |ikew se exert torque gpgn clutch axlel4
whi ch attenpts to rotate clutch axle -245 in a di fecton opposite t

the direction of the wap of wap 2 0 spring 447. Undgqr these .

ci rcunst ances, cover 104 will tend to rotate 180 & €es relative to
body portion tr@fsferingltorduectaisaid first and ebénd ¢utthtaixles] baidefickion utch
mechani cal stop (not shown). From this point on, cover 104 w ||
rotate 180 de¢ffBREISHEati ve to body portion 102 about clutch axle 444

back to t fully ¢l I 1 . X Ll iated b
those ski Bl ed 1 n ¢ hECRPErffiiucee hatist firet and bectind pAREP AASELAEE Sk 1,
enpl oyed by cénd flangéthaving a pair of apértufesfoliatvEsting an ead! 6f3di¢ FirsPghat i on
of hinge 106 ar, .t he conirolled openi nqg and clgsing of cover 104,

dependi ng upotiggecond clutgh axjes, respegtivelye saiddirst end sesond pasallelransht at i ons

o130, o R o 1 P oL ERl s R
hi nge whi ch peperthices] shidt ¢editernbeath Huttingwprivigy ahclioring Meahst bfill t 0
assure proper 180 degree operation of each hinge nenber

1P fcllrs% and second spring members, anchored to the support structure

~via the spring anchoring means, each spring member having a loop that
determines a spring wrap direction, wherein said end of said first clutch axle
is inserted into the first aperture of the first end flange, through the loop of
said first spring member and through the first aperture of the second end.

15 flange, and said end pf said second clutch axle is inserted into the second
aperture of the first end flange, through the loop of said second spring
member and through the second aperture of the second end flange such that
the first and second spring members exert a braking friction upon the first
and second clutch axles, in response to torque exerted upon the axles by the

20 hinge members, said braking friction permitting rotation about but one
clutch axle at a time. |

According to a still further aspect of the present invention there is
provided an electronic assembly enclosure comprising:
a body, said body comprising detachable upper and lower portions

25 which define a cavity, said upper and lower portions having integral features
which combine to define first and second parallel and hollow hinge axle
members; | |

a cover, said cover comprising detachable upper and lower portions
which define a cavity, said upper and lower portions having integral features

30  which combine to define first and second parallel and hollow hinge axle
members; ' '

detachable hinge members, each member having end caps and a center
section for coupling the first and second parallel and hollow hinge axle |
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members of the cover to form a 360 degree dual pivot point hinge having
first and second pivot point axes defined by the parallel and hollow hinge

5 axle members of the body and the cover, for permitting the cover to rotate
relative to the body about the first and the second pivot point axes through a
plurality of positions from 0 to 360 degrees relative to the body; and

a friction clutch, having a first and a second clutch axle coupled to the
hollow hinge axle members of said base and said cover, for receiving torque

10 from said hollow hinge axle members during rotation of the cover relative

~ to the body said clutch further comprising first and second spring members
clamped to the first and second clutch axles for exerting a braking friction
upon the clutch axles in response to the torque exerted upon the clutch axles,
said braking friction permitting said cover to move relative to said body

15 about but one pivot point axis at a time.

According to a still further aspect of the present invention there is
provided an electronic assembly enclosure comprising:

a body, said body comprising detachable upper and lower portions
which define a cavity, said upper and lower portions having integral features

20 which combine to define a first hollow hinge axle member;

a cover, said cover compﬁsing detachable upper and lower portions
which define a cavity, said upper and lower portions having integral features
which combine to define second hinge axle member;

hinging means for hinging said cover to said body such that said cover

25 is movable relative to said body and locatable in a plurality of positions from
0 to 360 degrees relative to said body, said hinging means including first and
second hinge axles for permitting said cover to move relative to said body
about a first and a second pivot axis;

the first hollow hinge axle member and the second hollow hinge axle

30 member being fashioned to define a hollow channel for accepting electrical

conductors which provide an electrical connection between the body and the

cover at a first end of the hinging means; and
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plurality of positions fromO to , Hve to d
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axis; and friction clutch el enents, having firsti
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torque fromthe first and second hinge axles during rotation of "the cover
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relative to the body, said friction clutch elements further comprising first and
second friction members for exerting braking friction upon the clutch axles
in response to the torque exerted upon the clutch axles, said braking friction

10  permitting said cover to move relative to said body about but one pivot point
axis at a time. .

Briefly described, the present invention is a friction clutch for use with
a dual pivot point hinge. The clutch may comprise a support structure
having two parallel end flanges, each end flange may have a pair of apertures

15 for accepting first and second clutch axles. The parallel end flanges preferably
are connected by a center beam disposed between the pair of apertures. The
center beam may employ spring anchors which establish spring member
position and prevention spring member rotation. Each spring member may
have a loop that determines a spring wrap direction.

20 During assembly, the first clutch axle may be inserted into the first
aperture of the first end flange, through the loop of the first spring member
and through the first aperture of the second end flange. Likewise, the second
clutch axle may be inserted into the second aperture of the first end flange,
through the loop of the second spring member and through the second

25 aperture of the second end ﬂange..

In response to torque exerted upon the clutch axles during hinge
operation, the first and second spring members may exert a braking friction
upon the first and second clutch axles, said braking friction permitting the
rotation of but one clutch axle at a time. Such restricted rotation may assure

30 proper 180 degree operation of each hinge member associated with the 360
degree hinge, thereby eliminating the alignment problems typically
experienced by dual pivot point hinges.
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said braking friction permttirf
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assenbl y_ enclosure conprising: {a bodEEPla\CEBver f 360 cdeRECRACEMENT SHEET :
pi vot point hinge having first and second hiLnge axles, |} lsvwa-red—m-ﬂﬂ;[ 1
first and second pi vot point axes, f8r hi ngi ng tfpe cg:?e % %979 bofly
and permtting the cover to rotate relative to t§ y about 't e
first and the second pivot point axes through a pluralify-of :
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body, said™clutch conprisi
described with reference to the accompanying drawings wherein:

DV e reI ative to said body

FIG. 1 is a top, right, and front perspective view showing an
embodiment of a portable computer enclosure which employs the present
| invention; | _
10 FIG. 2 is a right side elevation view of the portable computer
h enclosure of FIG. 1 wh_ereiri the display portion is opened approximately 180
degrees relative to the body portion and about the first pivot point axis;
FIG. 3 is a right side elevation view of the portable computer
enclosure of FIG. 1 wherein the display portion is opened approximately 180
15 degrees relative to the body portion and about the second pivot point axis;
- FIG. 4 is an exploded view of the portable computer enclosure of FIG.
2;’and
FIG. 5 is a partial cross-sectional view, taken along lines I-I in FIG. 4
and looking in the direction of the arrows, of the friction clutch as illustrated
20 inFIG. 4.

Detailed Description of a Preferred Embodiment

The present invention is a friction clutch for use with a dual pivot
point (polycentric) hinge like those employed in the field of portable
25 computer housing assemblies and/or enclosures. FIG. 1 is a top, right, and
front perspective view showing an embodiment of a portable computer

enclosure which employs the
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fl ange 25 f apel THISe SHEWr HAS
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t he center beam havi ng spring anchor| ng nmedfis; and-
- 14- first and second spring nenbers, anchoredq to the

support strucjure via Sprin ' nchori ng neans, each{spring nenber
havi ng a | oop3t hat A4k FQCFHOHE"S a%%é’bli’]i}’nﬂ‘&?%ﬂe Corﬂpﬂamgect i on,.

abody, said body comprising detachable upper and lower portions
which define a cavity, said upper and lower portions having integral features
which combine to define first and second parallel and hollow hinge axle

5 members; B

a cover, said cover comprising detachable upper and lower portions
which define a éavity, said upper and lower portions having integral features
which combine to define first and second parallei and hollow hinge axle
members;

10 -~ detachable hinge members, each member having end caps and a center
section for coupling the first and second parallel and hollow hinge axle
members of the body to the first and second parallel and hollow hinge axle
members of the cover to form a 360 degree dual pivot point hinge having
first and second pivot point axes defined by the parallel and hollow hinge

15 axle members of the body and the cover, for permitting the cover to rotate
relative to the body about the first and the second pivot point axes through a -
plurality of positions from 0 to 360 degrees relative to the body; and

a friction clutch, having a first and a second clutch axle coupled to the
hollow hinge axle members of said base and said cover, for receiving torque

20 from said hollow hinge axle members during rotation of the cover relative
to the body said clutch further comprising first and second spring members
clamped to the first and second clutch axles for exerting a braking friction
upon the clutch axles in response to the torque exerted upon the clutch axles,
said braking friction permitting said cover to move relative to said body

25 about but one pivot point axis at a time.

9. The enclosure of claim 8 wherein the first hollow hinge axle member
of the cover and the first hollow hinge axle member of the body are
fashioned to define a hollow channel for accepting electrical conductors

30 which provide an electrical connection between the body and the cover.
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axles for wransferring torque to said

11.  An electronic assembly enclosure comprising:

a body, said body comprising detachable upper and lower portions
which define a cavity, said upper and lower portions having integral features
which combine to define a first hollow hinge axle member; |

10 a cover, said cover comprising detachable upper and lower portions
which define a cavity, said upper and low-/vgr portions having in’cegral'features
which combine to define second hinge axle member;

hinging means for hinging said cover to said body such that said cover
is movable relative to said body, said hinging means including first and

15 second hinge axles for permitting said cover to move relative to said body
about a first and a second pivot axis;

the first hollow hinge axle member and the second hollow hinge axle
member being fashioned to define a hollow channel for accepﬁng electrical
conductors which provide an electrical connection between the body and the

20 cover at a first end of the ﬁhging means; and

friction clutch elements, located at a second end of the hinging means
opposite to the first end, having a first and a second clutch axle coupled to
the hollow hinge axle members of said base and said cover, for receiving
torque from said hollow hinge axle members during rotation of the cover

25 relative to the body, said friction clutch elements further comprising first and
second friction members for exerting braking friction upon the clutch axles
in response to the torque exerted upon the clutch axles, said braking friction
permitting said cover to move relative to said body about but one pivot pbint

axis at a time.

30
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f| rst and second clutkh iEtion clutch conprising: Qéo({—‘-ﬁl/&/
a sdpport structure hpv ng 5 'Mﬂ 1999 efond parallel end flanges, each end
flange - havi ng pal r of apertufep for accepting an end of said first
and said second clutc XT3, reppectively, said first and second

paral | el end flanges ei ng connect ed by a cemter beam 20 di sposed

bet ween sai d i r of enter havi n rin
means: i hinge Sapted 1o permit g coved i PSR o) CRren FrmbIALE, B B oy
to the SupportTliisrislﬁﬁobmlmhaimrmlghpheu@ofawo degrﬂerdmalpngohpamsqrmmnkpn ng
nmenber havi ng gop that determnes a spring wap direction, 25
wherein said e said first clutch axle is inserted into the first

aperture of5t he fi r &s the cover is mg‘gbdfmgt;,mlly]pm popition o s Sillyselpsedrpasifion it
spring nmenber gagint BhGeghel it tid SvePRiaY el fibot about both hinge axes,

simultaneously. This unrestricted freedom of motion presents a potential problem. The

propensity of the hinge to rotate about both pivot points simultaneously during closure
tends to cause the hinge to slip out of the position it would otherwise assume if
10 functioning as a standard 180 degree hinge. Such propensity tends to cause the cover to
misalign with the body and become ajar when it reaches the fully closed position,
thereby failing to latch. The failure of the cover to properly latch, if undetected, could
result in the inadvertent opening of the cover and damage to the display screen. -
Summary of the Invention
15 According to one aspect of the present invention there is prov1ded an electronic
assembly enclosure comprising a body; a cover; hinging means for hinging said cover to
said body such that said cover is movable relative to said body and locatable in a
plurality of positions from 0 to 360 degrees relative to said body, said hinging means
including first and second hinge axles for permitting said cover to move relative to said
20 body about a first and a second pivot axis; and friction clutch elements, having first and
second clutch axles coupled to the first and second hinge axles for receiving torque from
the first and second hinge axles during rotation of the cover relative to the body, said
friction clutch elements further comprising first and second friction members clamped to
the first and second clutch axles for exerting a braking friction upon the first and second
25 clutch axles, in response to the torque exerted upon the clutch axles, said braking
friction permitting said cover to move relative to said body about but one pivot axis at a
time.
According to a further aspect of the present invention there is provided an
electronic assembly enclosure comprising: 2 body; a cover; a 360 degree dual pivot
30 point hinge having first and second hinge axles, associated with first and second pivot
point axes, for hinging the cover to the body and permitting the cover to rotate relative to
the body about the first and the second pivot point axes through a plurality of positions
from 0 to 360 degrees relative to the body; and a friction clutch, having first and second
clutch axles coupled at a first end to the first and second hinge axles for i'eceiving torque.
35  from the first and second hinge axles during rotation of the cover relative to the body,
said clutch comprising: "
an H-shaped support structure having two parallel end flanges, each end flange
having a pair of apertures for accepting a second end of the first and the second clutch
axles, the parallel end flanges being connected by a center beam disposed between the



the second end flange, and said end of said second clutch axle REP[A&EMEWSHEET
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anchoring means, each spring member having a loop that determines a spring wrap
5  direction,

wherein the second end of the first clutch axle is inserted into the first aperture of
the first end flange, through the loop of the first spring member and through the first
aperture of the second end flange, and the second end of the second clutch axle is
inserted into the second aperture of the first end flange, through the loop of the second

10  spring member and through the second aperture of the second end flange, such that the
first and second spring members anchored to the support structure, exert a braking
friction upon the first and second clutch axles, in response to torque exerted upon the
clutch axles by the hinge axles, said braking friction permitting the cover to rotate
relative to the body about but one pivot point axis at a time.

15 According to a still further aspect of the present invention there is provided a
friction clutch having first and said second clutch axles for use with a dual pivot point
hinge, said hinge having first and second hinge axles for transferring torque to said first
and second clutch axles, said friction clutch comprising:

a support structure having first and second parallel end flanges, each end flange

20  having a pair of apertures for accepting an end of said first and said second clutch axles,
respectively, said first and second parallel end flanges being connected by a center beam
disposed between said pair of apertures, said center beam having spring anchoring
means; and

first and second spring members, anchored to the support structure via the spring

25  anchoring means, each spring member having a loop that determines a spring wrap

direction,

wherein said end of said first clutch axle is inserted into the first aperture of the
first end flange, through the loop of said first spring member and through the first
aperture of the second end flange, and said end of said second clutch axle is inserted into .

30 the second aperture of the first end flange, through the loop of said second spring
member and through the second aperture of the second end flange such that the first and
second spring members exert a braking friction upon the first and second clutch axles, in
response to torque exerted upon the axles by the hinge members, said braking friction
permitting rotation about but one clutch axle at a time.

35 According to a still further aspect of the present invention there is provided an
electronic assembly enclosure comprising:

a body, said body comprising detachable upper and lower portions which define
a cavity, said upper and lower portions having integral features which combine to define
first and second parallel and hollow hinge axle members;

P
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detachable hinge members, each member having end caps and a center section
for coupling the first and second parallel and hollow hinge axle members of the body to

the first and second parallel and hollow hinge axle members of the cover to form a 360
degree dual pivot point hinge having first and second pivot point axes defined by the
10  parallel and hollow hinge axle members of the body and the cover, for permitting the
cover to rotate relative to the body about the first and the second pivot point axes
through a plurality of positions from 0 to 360 degrees relative to the body; and
-a friction clutch, coupled to a hollow hinge axle member of said base and said
cover, for permitting said cover to move relative to said body about but one pivot point
15  axis at a time.
According to a still further aspect of the present invention there is provided An
electronic assembly enclosure comprising:
abody, said body comprising detachable upper and lower portions which define
a cavity, said upper and lower portions having integral features which combine to define
20 a first hollow hinge axle member; '
a cover, said cover comprising detachable upper and lower portions which
define a cavity, said upper and lower portions having integral features which combine to
- define second hinge axle member; |
hinging means for hinging said cover to said body such that said cover is
25 movable relative to said body and locatable in a plurality of positions from 0 to 360
degrees relative to said body, said hinging means including first and second hinge axles
for permitting said cover to move relative to said body about a first and a second pivot
axis; ' .
the first hollow hinge axle member and the second hollow hinge axle member
30 being fashioned to define a hollow channel for accepting electrical conductors which
provide an electrical connection between the body and the cover at a first end of the
hinging means; and
friction clutch elements, located at a second end of the hinging means opposite to
the first end, having a first and a second clutch axle coupled to the hollow hinge axle
35  members of said base and said cover, for receiving torque from said hollow hinge axle
members during rotation of the cover relative to the body, said friction clutch elements
further comprising first and second friction members for exerting braking friction upon
the clutch axles in response to the torque exerted upon the clutch axles, said braking
friction permitting said cover to move relative to said body about but one pivot point
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pivot point hinge. The clutch may comprise a support structure having two parallel end

flanges, each end flange may have a pair of apertures for accepting first and second
clutch axles. The parallel end flanges preferably are connected by a center beam
disposed between the pair of apertures. The center beam may employ spring anchors

which establish spring member position and prevention spring member rotation. Each
spring member may have a loop that determines a spring wrap direction. |

During assembly, the first clutch axle may be inserted into the first aperture of
the first end flange, through the loop of the first spring member and through the first
aperture of the second end flange. Likewise, the second clutch axle may be inserted into
the second aperture of the first end flange, through the loop of the second spring member
and through the second aperture of the second end flange.

In response to torque exerted upon the clutch axles during hinge operation, the
first and second spring members may exert a braking friction upon the first and second
clutch axles, said braking friction permitting the rotation of but one clutch axle at a time.
Such restricted rotation may assure proper 180 degree operation of each hihge member
associated with the 360 degree hinge, thereby eliminating the alignment problems
typically experienced by dual pivot point hingés.

Brief Description Of The Drawings

A preferred embodiment of the present invention will now be described with
reference to the accompanying drawings wherein: '

FIG. 1 is a top, right, and front perspective view showing an embodiment of a
portable computer enclosure which employs the present invention;

FIG. 2 is aright side elevation view of the portable computer enclosure of FIG.
1 wherein the display portion is opened approximately 180 degrees relative to the body
portion and about the first pivot point axis;

FIG. 3 is aright side elevation view of the poﬁable computer enclosure of FIG.
1 wherein the display portion is opened approximately 180 degrees relative to the body
portion and about the second pivot point axis;

FIG. 4 is an exploded view of the portable computer enclosure of FIG. 2; and

FIG.S5isa partial cross-sectional view, taken along lines I-I in FIG. 4 and
looking in the direction of the arrows, of the friction clutch as illustrated in FIG. 4.

Detailed Description of a Preferred Embodiment

The present invention is a friction clutch for use with a dual pivot point
(polycentric) hinge like those employed in the field of portable computer housing
assemblies and/or enclosures. FIG. 1 is a top, right, and front perspective view showing
an embodiment of a portable computer enclosure which employs the



cavit.y, sai d upper and | ower portions having integral features whi ch
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dual pivot point hinge having first and second pivot poijnt—axes—deHredlby
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5  locatable in a plurality of positions from 0 to 360 degrees relative to said body, said
hinging means including first and second hinge axles for permitting said cover to move
relative to said body about a first and é, second pivot axis; and friction clutch elements,
having first and second clutch axles coupled to the first and second hinge axles for
receiving torque from the first and second hinge axles during rotation of the cover relative

10  to the body, said friction clutch elements further comprising first and second friction
members clamped to the first and second clutch axles for exerting a braking friction upon
the first and second clutch axles, in response to the torque exerted upon the clutch axles,
said braking friction permitting said cover to move relative to said body about but one
pivot axis at a time.

15
2. An electronic assembly enclosure comprisiﬁg: a body; a cover; a 360 degree dual
pivot point hinge having first and second hinge axles, associated with first and second
pivot point axes, for hinging the cover to the body and permitting the cover to rotate
relative to the body about the first and the second pivot point axes through a plﬁrality of

20 positions from 0 to 360 degrees relative to the body; and a friction clutch, having first and
second clutch axles coupled at a first end to the first and second hinge axles for receiving
torque from the first and second hinge axles during rotation of the cover relative to the
body, said clutch comprising:

an H-shaped support structure having two parallel end flanges, each end flange

25  having a pair of apertures for accepting a second end of the first and the second clutch

axles, the parallel end flanges being connected by a center beam disposed between the pair

of apertures, the center beam having spring anchoring means; and
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15 9. The encl osure of claim8 wherein the first holl oi mmgw SH!EET?
qf _the )
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transferring torque to the friction clutch in response to novenent of fhe
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anchoring means, each spring member having a loop that determines a spring wrap
direction,
wherein the second end of the first clutch axle is inserted into the first aperture of
5 the first end flange, through the loop of the first spring member and through the first
aperfure of the second end flange, and the second end of the second clutch axle is inserted
into the second aperture of the first end flange, through the loop of the second spring
member and through the second aperture of the second end flange, such that the first and
second spring members anchored to the support structure, exert a braking friction upon the
10 first and second clutch axles, in response to torque exerted upon the clutch axles by the
hinge axles, said braking friction permitting the cover to rotate relative to the body about

but one pivot point axis at a time.

3. A friction clutch having first and said second clutch axles for use with a dual pivot
15  point hinge, said hinge having first and second hinge axles for transferring torque to said
first and second clutch axles, said friction clutch comprising:

a support structure having first and second parallel end flanges, each end flange
having a pair of apertures for accepting an end of said first and said second clutch axles,
respectively, said first and second parallel end flanges being connected by a center beam

20  disposed between said paif of apertures, said center beam having spring anchoring means;
and

first and second spring members, anchored to the support structure via the spring
anchoring means, each spring member having a loop that determines a spring wrap
direction,

25 wherein said end of said first clutch axle is inserted into the first aperture of the first
end flange, through the loop of said first spring member and through the first aperture of

the second end flange, and said end of said second clutch axle is inserted into the second

) O




Se

- 17 - a body, said body conpri si ng' det éc.hétl"l

allu
| ower portions which define a cavity, said upper and | O%EE@MEN%§HEET
havi ng i ntegral features which conbine to define a finst] hol Tow Ty
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portions having integral features which comdPrre to define second
hi nge axl e nenber; . hi ngi ng neans for hinging gaid cover to

sai d body such that said cover_is npvable L .
aperture of the first end flange, through the loop of said second spring member and through

the second aperture of the second end flange such that the first and second spring members
exert a braking friction upon the first and second clutch axles, in response to torque
exerted upon the axles by the hinge members, said braking friction permitting rotation

5 about but one clutch axle at a time.

4. The friction clutch of claim 3 wherein the magnitude of the braking friction exerted

upon a clutch axle by a spring member changes as a function of the direction of the axle's

rotation. |
10

5. The friction clutch of claim 4 wherein the magnitude of the braking friction exerted

updn a clutch axle by a spring member is greatest when the direction of the axle's rotation

coincides with the spring wrap direction.

15 6. The friction clutch of claim 4 wherein the magnitude of the braking friction exerted
upon a clutch axle by a spring member is least when the direction of the axle's rotation is

opposite to the spring wrap direction.

7. The friction clutch of claim 3 wherein the first and second spring members are

20  selected from the group of springs consisting of: wrap springs and coiled springs.

8. An electronic assembly enclosure comprising: .
‘abody, said body comprising detachable upper and lower portions which define a
cavity, said upper and lower portions having integral features which combine to define first

25  and second parallel and hollow hinge axle members;

N O A 1] |
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upon t he

5  coupling the first and second parallel and hollow hinge axle members of the body to the
first and second parallel and hollow hinge axle members of the cover to form a 360 degree
dual pivot point hinge having first and second pivot point axes defined by the parallel and
hollow hinge axle members of the body and the cover, for permitting the cover to rotate
relative to the body about the first and the second pivot point axes through a plurality of |

10  positions from O to 360 degrees relative to the body; and
a friction clutch, coupled to a hollow hinge axle member of said base and said
cover, for permitting said cover to move relative to said body about but one pivot point

axis at a time.

15 9. The enclosure of claim 8 wherein the first hollow hinge axle member of the cover
and the first hollow hinge axle member of the body are fashioned to define a hollow
channel for accepting electrical conductors which provide an electrical connection between

the body and the cover.

20 10. The enclosure of claim 8 wherein the second hollow hinge axle member of the
cover and the second hollow hinge axle member of the body are fashioned to comprise
means for transferring torque to the friction clutch in response to movement of the cover

relative to the body.

25 11.  An electronic assembly enclosure comprising:
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abody, said body comprising detachable upper and lower portions which define a
cavity, said upper and lower portions having integral features which combine to define a
first hollow hinge axle member;

a cover, said cover comprising detachable upper and lower portions which define a
cavity, said upper and lower portions having integral features which combine to define
second hinge axle member; |

hinging means for hinging said cover to said body such that said cover is movable
relative to said body and locatable in a.plurality of positions from 0 to 360 degrees relative
to said body, said hinging means including first and second hinge axles for permitting said
cover to move relative to said body about a first and a second pivot a.xis;

the first hollow hinge axle member and the second hollow hinge axle member being
fashioned to define a hollow channel for accepting electrical conductors which provide an
electrical connection between the body and the cover at a first end of the hinging means;
and |

friction clutch elements, located at a second end of the hinging means opposite to
the first end, having a first and a second clutch axle coupled to the hollow hinge axle
members of said base and said cover, for receiving torque from said hollow hinge axle
members during rotation of the cover relative to the-body, said friction clutch elements
further comprising first and second friction membérs for exerting braking friction upon the
clutch axles in response to the torque exerted upon the clutch axles, said braking friction

permitting said cover to move relative to said body about but one pivot point axis at a time.
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